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THE  PRACTICAL  VALUE  OF  INDUSTRIAL 
MUSEUMS. 

By  Alfred  Sang. 

The  influence  of  the  "exposition"  as  a  stimulus  to  industrial  activity  and  invention  is  widely- 
acknowledged.  Mr.  Sang  pleads  for  an  allied  institution  offering  many  similar  advantages, 
especially  to  the  individual  engineer  and  student.  :|We  are  glad  indeed  to  offer  an  argument  so 
ably  made  and  so  full  of  profitable  suggestion. — The  Editors. 

IN  technical  education  a  fair  measure  of  practical  work  must 
accompany  the  use  of  text-books,  public  lectures,  and  graphical 
demonstrations.  A  great  part  of  the  practical  work  which  is 
well-nigh  indispensable  cannot  be  carried  out  in  the  shop  of  a  technical 
institute  and  within  the  time-limit  of  a  curriculum.  A  substitute  is 
offered  in  occasional  visits  to  mills  and  factories.  These  visits  to 
working  plants  form  a  very  necessary  part  of  the  education  of  an 
engineer,  but  as  a  substitute  for  practical  experience,  they  are  quite 
inadequate.  The  visits  are  short  and  far  between,  and  the  details  are 
overshadowed  by  the  more  obvious  generalities. 

There  is  no  better  motto  for  a  technical  student  to  hang  above  his 
mantel-shelf,  than  that  he  "acquire  the  knowledge  of  something  about 
everything,  and  of  everything  about  something."  While  he  may 
attain  the  latter  after  he  has  graduated — in  a  relative  way,  it  is  true — 
by  a  period  of  apprenticeship,  or  its  equivalent,  in  some  well-known 
works,  the  value  of  his  specialized  knowledge  will  always  be  modified, 
and  especially  in  its  commercial  worth,  by  the  nature,  amount,  and  up- 
to-dateness  of  his  general  knowledge. 

There  is  a  way  of  facilitating  the  acquisition  of  general  informa- 
tion in  an  efficient  and  up-to-date  manner,  and  this  is  by  the  creation 
of  technical  museums,  or  rather,  of  permanent  industrial  exhibitions. 
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The  idea  in  itself  is  centuries  old,  but  it  was  not  given  its  impetus 
until  the  first  great  International  Exhibition  of  1851  at  the  Crystal 
Palace.  A  number  of  museums  of  industrial  arts  were  started  in  the 
United  Kingdom  but,  under  the  care  of  learned  curators  with  the 
very  best  of  intentions,  but  ignorant  of  the  requirements  of  industry  as 
distinguished  from  pure  science,  most  of  them  evolved  into  scien- 
tifically laid-out  catacombs  of  miscellaneous  objects  of  an  industrial 
value  on  a  par  with  collections  of  coins  or  postage-stamps.  What  we 
really  need  is  something  on  a  far  larger  scale  and  on  a  more  systematic 
basis  than  anything  that  has  been  hitherto  attempted  locally,  or  in 
isolated  colleges.  The  college  museums  are  seldom  situated  in  im- 
portant centers ;  they  are  not  open  on  Sundays,  and,  in  any  case,  they 
are  not  readily  accessible  to  the  general  public,  especially  to  the  me- 
chanic and  to  the  young  man  who  is  forging  his  future  alone,  or  with 
the  aid  of  a  correspondence  school. 

An  industrial  museum,  as  I  understand  it,  should  include  sys- 
tematically arranged  models  and  plans  of  works,  mills,  and  factories ; 
models  of  constructions,  machines,  and  apparatus;  samples  of  ma- 
terials and  of  products  in  all  stages  of  manufacture ;  likewise,  photo- 
graphs and  plentiful  references  to  the  literature  of  the  subjects,  and 
cross-references  to  other  exhibits.  The  most  essential  feature,  the 
very  life  of  the  museum,  would  be  to  keep  the  exhibits  strictly  abreast 
of  the  times.  Whenever  necessary,  new  models  should  take  the  place 
of  old  ones,  which  latter  would  in  turn  become  of  invaluable  interest 
to  mark  a  course  of  evolution,  or  to  illustrate  some  of  the  by-products 
in  the  creation  of  standard  types. 

A  model  gives  not  only  the  true  relief  of  a  machine,  but  it  also 
gives  relief  to  that  part  of  the  subject  which  the  model  illustrates.  It 
aids  the  imagination  to  materialize  the  flat  ideas  conveyed  by  a  draw- 
ing, a  text,  or  the  words  of  a  lecturer.  By  making  the  image  three- 
dimensional,  the  process  of  mental  absorption  is  hastened  and  the 
attendant  labor  made  more  pleasurable.  The  impression  is  readily 
carried  away  into  common  everyday  life  where  it  will  "work  its  way 
in,"  so  to  speak,  and  continually  add  to  its  substance  by  pertinent 
observations.  A  man  must  depend  upon  himself  alone  for  his  educa- 
tion, and  a  course  of  studies  or  a  museum  instructs  him  how  to  edu- 
cate himself. 

An  imperfect  or  warped  understanding  of  machinery  and  of  pro- 
cesses, and  ignorance  of  what  is  being  or  has  been  accomplished,  is 
flooding  the  world  with  worthless  inventions  which  waste  both  hopes 
and  money.    Good  technical  museums  in  the  great  centers  of  popula- 
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tion  and  industry  would  doubtless  have  a  correcting  and  also  a 
chastening  effect,  and  help  to  bring  men  of  over-bubbling  self- 
appreciation  to  realize  the  fact  that,  barring  accidents,  it  takes  a  good 
working  knowledge  of  any  particular  industry  to  effect  a  reform  of 
any  commercial  value  in  that  industry.  Thousands  upon  thousands 
of  ideas  are  patented  each  year  in  utter  disregard  of  the  processes 
of  manufacture  which  would  have  to  be  employed  to  produce  the 
articles,  and  many  of  these  patents,  far  from  marking  an  advance  in 
any  art,  are  really  steps  backward  on  the  road  of  progress,  and  repre- 
sent a  waste  of  legitimate  mental  energy  which  might  be  more  profit- 
ably expended.   "Novelty"  is  the  cry ;  but  freaks  are  mostly  novelties. 

The  best  technical  and  industrial  museum  of  which  I  have  knowl- 
edge is  the  one  attached  to  the  Conservatoire  des  Arts  et  Metiers  in 
Paris.  The  Conservatoire  was  established  during  the  period  of  the 
Revolution,  and  is  an  institution  for  the  free  teaching  of  the  applied 
sciences.  It  comprises  extensive  testing  laboratories,  and  the  even- 
ing "cours"  in  charge  of  such  well-known  men  as  Professors  Marcel 
Deprez  and  Jules  Violle,  cover  no  less  than  twenty-two  different  sub- 
jects. It  is  also  the  headquarters  of  the  French  Office  of  Patents  and 
Trade-Marks;  it  is  owned  by  the  State,  and  administered  by  the 
Department  of  Commerce.  The  museum  contains  more  than  thir- 
teen thousand  different  models  of  machines,  pieces  of  apparatus,  plans 
and  models  of  works,  and  other  exhibits.  The  fact  that  its  educa- 
tional value  is  much  impaired  by  most  of  the  collections  being 
years  .behind  the  times,  is  probably  due  to  lack  of  funds  which  would 
be  forthcoming  in  a  more  industrial  community.  Essential  adjuncts 
to  this  museum  are  a  library  of  about  40,000  volumes,  almost  exclu- 
sively scientific,  technical  and  industrial,  and  a  reading-room  where 
all  the  leading  periodicals  are  to  be  found. 

In  a  list  of  institutions  supported  by  the  French  Government,  Joel 
Barlow,  in  his  "Prospectus  of  a  National  Institution  to  be  established 
in  the  United  States,"  published  in  1806,  writes: 

"  The  Conservatory  of  Arts,  meaning  the  useful  arts  and  trades  .  .  . 
in  appearance,  is  a  vast  Babel  of  materials,  consisting  of  tools,  models,  and 
entire  machines,  ancient  and  modern,  good  and  bad.  For  it  is  often  useful 
to  preserve  for  inspection  a  bad  machine.  The  professor  explains  why  it 
did  not  answer  the  purpose,  and  this  either  prevents  another  person  from 
spending  his  time  and  money  in  pursuit  of  the  same  impracticable  scheme, 
or  it  may  lead  his  mind  to  some  ingenious  invention  to  remedy  the  defect 
and  make  it  a  useful  object." 

Several  of  the  collections  of  the  "Musee  du  Conservatoire  des 
Arts  et  Metiers"  are  of  exceptional  value;  for  instance  that  of  cal- 
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culating  machines  and  devices,  from  Pascal  to  Bollee,  including  add- 
ing machines,  from  the  earliest  Chinese  "swan-pans"  to  the  latest  ma- 
chine from  St.  Louis;  it  includes  the  only  existing  model  of  the 
ingenious  and  most  interesting  Tchebicheff  calculating  machine. 
The  collection  of  early  road  and  rail  locomotives  is  unique. 
There  are  also  highly  instructive  models  of  mechanical  move- 
ments, and  a  collection  of  scientific  apparatus  dating  back  to  Lavoisier 
and  even  earlier,  which  is,  without  doubt,  the  finest  and  most  complete 
in  the  world.  A  great  deal  of  this  apparatus  is  used  for  demonstra- 
tion purposes,  and  I  remember  the  surprise  with  which  I  heard  a 
cornet  solo,  first  recorded,  and  then  reproduced,  by  a  Scott  grapho- 
phone,  the  construction  of  which,  if  I  am  not  mistaken,  antedated  the 
birth  of  Edison.  The  record  was  made  upon  a  sheet  of  tin-foil 
wrapped  around  a  brass  cylinder  which  was  actuated  by  means  of  a 
weight,  a  train,  of  gears,  and  a  butterfly  regulator. 

In  this  connection — and  if  the  digression  may  be  allowed,  to  show 
the  antiquity  of  the  germs  of  another  modern  invention — one  day 
when  looking  through  the  files  of  the  Journal  des  Savans,  I  came 
across  the  account  of  a  machine  which  was  presented  to  the  Academy 
of  Sciences  of  Paris,  somewhere  about  the  early  years  of  the  eight- 
eenth century.  This  machine  was  nothing  but  a  typewriter ;  the  de- 
scription was  very  summary,  but  I  remember  that  it  had  individual 
type-bars,  the  keys  of  which  were  made  of  ivory.  It  was  the  work 
of  Monsieur  Leroy  of  Versailles,  who  was  styled  Horlogeur  du  Roy, 
the  reigning  king  being  Louis  the  Fourteenth. 

What  was  originally  the  Patent  Office  Museum  in  South  Kensing- 
ton, London,  is  another  leading  example  of  what  has  been  done  in  this 
direction.  Unfortunately  the  exhibits  are  overcrowded  and  the  light- 
ing is  outrageously  poor.  This  museum  is,  however,  of  especial  value 
to  the  student  of  steam  engineering ;  there  is  a  very  fine  collection  of 
models  illustrating  the  development  of  the  steam  engine,  and  espe- 
cially of  marine  engines  and  boilers  from  Symington  to  within  recent 
years.  One  interesting  detail  is  that  many  of  the  models  can  be  set 
in  operation  by  the  pressure  of  a  button  on  the  outside  of  the  case,  the 
operation  ceasing  when  the  button  is  released.  In  1875  a  special  loan 
collection  of  scientific  apparatus  was  started,  being  avowedly  pat- 
terned after  that  of  the  Arts  et  Metiers  Museum  in  Paris.  Things 
are  not  as  systematically  arranged  as  might  be,  and  this  is  unfortun- 
ate, because  system,  from  the  very  inception,  is  the  only  guarantee 
of  a  perennial  adjustment  of  the  industrial  museum  to  industrial 
progress. 
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The  Division  of  Transportation  of  the  Field  Columbian  Museum 
of  Chicago,  which  is  temporarily  housed  in  St.  Louis,  cannot  be  called 
a  collection  of  industrial  exhibits  in  the  sense  which  I  have  taken,  but 
it  gives  me  a  chance  to  mark  a  well-defined  distinction  between  an 
educational  and  a  purely  historical  museum.  With  the  exception  of 
the  McCormick  collection  of  agricultural  machinery,  which  illustrates, 
by  means  of  models,  the  development  of  mowing  and  reaping  ma- 
chines, the  entire  industrial  portion  of  the  Field  Museum  is  devoted  to 
transportation. 

To  illustrate  the  progress  of  marine  transportation,  more  space  is 
devoted  to  Indian  dugouts,  Cingalese  catamarans,  and  African 
bimbas,  than  to  the  class  of  craft  which  an  engineer  would  have  to 
build  in  an  American  shipyard.  Ships'  instruments  are  shown  in  one 
case,  taken  "from  old  whaling  vessels." 

Among  the  land  vehicles  it  is  impossible  to  find  a  single  advanced 
modern  type:  The  object  seems  to  have  been  to  bring  together  the 
oddest  examples  of  primitive  efforts  in  that  direction  in  uncivilized 
communities  of  the  present  and  civilized  communities  of  the  past. 

When,  however,  we  come  to  steam  transportation,  we  find  a  collec- 
tion which  has  not  its  equal  anywhere,  and  which  serves  the  double 
purpose  of  historical  and  of  practical  education.  The  history  of  the 
steam  locomotive  is  illustrated  from  the  earliest  times  to  within  a  few 
years  by  excellent  models  and  forms  an  unbroken  record.  The  edu- 
cational value  of  this  collection  lies  in  the  fact  that  by  a  study  of  the 
evolution  of  the  steam  locomotive,  without  solution  of  continuity,  the 
mind  attains  a  momentum,  so  to  speak,  which  may,  at  times,  carry  it 
beyond  the  present  and  in  the  right  direction.  It  imparts  a  direct- 
ness and  steadiness  to  that  special  line  of  investigation  which  might 
be  compared  to  the  influence  of  the  gyroscope  on  the  torpedo. 

In  addition  to  the  models  of  locomotives,  are  plans  of  terminals 
and  exhibits  of  railroad  material.  While  the  collection  is  of  un- 
deniable educational  value  to  the  student,  it  is  not  completely  educa- 
tional, because  it  does  not  show  the  reasons  for  the  steps  in  the 
evolution  which  is  so  admirably  illustrated.  It  cannot  fully  serve  its 
purpose  of  awakening  original  inquiry  unless  these  reasons  have 
already  been  fully  apprehended  by  the  student.  The  engine-builder 
does  not  build  from  a  conception  of  the  outer  form  and  general  ar- 
rangements of  the  locomotives ;  he  delves  into  the  details,  co-ordinates 
his  parts  according  to  rules  and  for  reasons  which  are  not  apparent  in 
an  exhibition  of  this  character. 

To  show  how  attractive  to  the  general  public  an  industrial  collec- 
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tion  is,  how  it  outstrips  in  popularity  Aztec  relics  and  zoological 
specimens,  probably  two-thirds  of  the  visitors — so  I  am  told — are 
attracted  to  the  Field  Columbian  Museum  by  the  Department  of 
Transportation. 

Some  museums  are  conceived  along  more  limited  lines,  such,  for 
instance,  the  Commercial  Museum  in  Brussels,  founded  in  1882, 
which  is  confined  to  trade  patterns.  An  even  more  specialized 
example  is  the  Museum  of  Textile  Fabrics  at  Mulhousen  in  Alsace, 
which  illustrates  the  value  to  a  town  of  a  museum  distinctive  of  the 
products  of  that  town. 

As  Dr.  Bather,  of  the  British  Museum,  has  very  aptly  expressed 
it,  the  three  functions  of  a  museum  are  Investigation,  Instruction  and 
Inspiration.  ,  This  three-fold  purpose  was  clearly  and  concisely 
worded  in  the  report  of  the  Select  Committee  of  the  House  of  Com- 
mons on  the  establishment  of  a  museum  of  industrial  arts  in  London. 
Part  of  the  report,  which  is  dated  1864,  reads  as  follows : 

"That  it  appears  that  the  chief  purpose  of  a  general  museum  is  to 
illustrate  and  explain  the  commencement,  progress,  and  present  position  of 
the  most  important  branches  of  mechanical  inventions,  to  show  the  chief 
steps  by  which  the  most  remarkable  machines  have  reached  their  present 
degree  of  excellence;  to  convey  interesting  and  useful  information,  and  to 
stimulate  invention." 

The  recommendations  of  this  Parliamentary  Committee  were  un- 
fortunately set  aside,  and  there  are  many  who  believe  that  action  at 
that  time  would  have  placed  England  in  better  condition  later  on  to 
meet  foreign  competition  when  it  developed ;  as  someone  recently  said, 
"We  were  neglecting  to  teach  our  children  how  to  continue  in  the 
path  of  prosperity." 

The  United  States,  no  less  than  England — and  for  that  matter 
every  other  industrial  country — faces  the  same  danger.  One  proof 
of  the  contingency  of  this  danger  is  the  apathy  shown  by  American 
manufacturers  to  the  conditions  regulating  the  exportation  of  manu- 
factured articles,  and  the  requirements  and  wishes  of  foreign  pur- 
chasers. This  apathy  is  due  to  the  very  same  self-satisfaction  which 
these  manufacturers  criticize  in  their  British  cousins.  Industrial 
museums  would  help  to  counteract  this  apathy  by  keeping  manufac- 
turers better  informed  of  foreign  competition. 

Next  to  the  general  purpose  of  an  industrial  museum,  we  should 
consider  the  museum  itself,  and  I  cannot  do  better  than  quote  the 
words  of  a  man  who  has  done  more  than  any  other  man  for  Ameri- 
can museums.  In  a  lecture  before  the  Brooklyn  Institute  in  1889,  Mr. 
Brown  Goode  made  the  following  remarks : 
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"  The  museum  of  the  past  must  be  set  aside,  reconstructed,  transformed 
from  a  cemetery  of  bric-a-brac  into  a  nursery  of  living  thoughts.  The 
museum  of  the  future  must  stand  side-by-side  with  the  library  and  the 
laboratory,  as  a  part  of  the  teaching  equipment  of  the  college  and  uni- 
versity, and  in  the  great  cities  co-operate  with  the  public  library  as  one  of 
the  principal  agencies  for  the  enlightenment  of  the  people.  .  .  .  The 
museum  of  the  future  in  this  democratic  land  should  be  adapted  to  the 
needs  of  the  mechanic,  the  factory  operator,  the  day  laborer,  the  salesman 
and  the  clerk,  as  much  as  to  those  of  the  professional  man  and  the  man 
of  leisure.  ...  It  should  be  a  house  full  of  ideas,  arranged  with  the 
strictest  attention  to  system.  .  .  .  An  efficient  educational  museum 
may  be  described  as  a  collection  of  instructive  labels,  each  illustrated  by  a 
well-selected  specimen." 

Museums  develop  systematic  habits  in  individuals,  and,  by  stimu- 
lating an  interest  in  books,  they  become  the  most  powerful  allies  of 
the  public  libraries.  Because  an  article  is  valueless  in  terms  of  cash, 
it  does  not  thence  follow  that  it  is  unfit  for  a  museum.  The  money 
value  must  be  forgotten  and  the  educational  value  substituted.  A 
museum  will  "add  dignity  to  a  trifle,"  but,  as  Marcus  Aurelius  wrote, 
"  trifles  make  perfection,  and  perfection  is  no  trifle."  Last,  but  not 
least,  the  refining  influence  of  a  museum  promotes  culture,  which 
alone  gives  life  and  lasting  value  to  education.  Education  may  be  a 
necessity  to  the  individual,  but  culture  is  a  necessity  to  the  nation. 

To  the  enlightened  munificence  of  Mr.  Andrew  Carnegie,  the 
great  Pittsburgh  district  owes  that  which  in  time  is  likely  to  become 
the  leading  technical  institution  in  America,  if  gauged  by  results.  It 
seems  appropriate  to  suggest  a  museum  of  industrial  arts  as  an  annex ; 
not  a  museum  which  requires  an  education  in  itself  to  understand,  not 
one  which  after  a  term  of  years  would  become  the  hunting-ground  of 
antiquarians,  but  a  permanently  up-to-date  exhibition  of  the  progress 
of  the  mechanical  arts  and  of  science  as  applied  to  industry. 

A  plan  of  organization  could  readily  be  devised  which  would  keep 
every  department  abreast  of  the  times.  No  improvement  escapes 
publication  nowadays,  and  there  remains,  therefore,  but  to  com- 
municate with  the  originators  of  progress  and  to  secure  models, 
samples,  photographs,  and  literature  for  the  museum.  In  such  con- 
cerns as  the  Westinghouse  Machine  Company,  the  periodical  litera- 
ture of  the  United  States  and  of  other  countries  is  carefully  searched 
for  notices  of  interest  to  the  various  departments.  By  system  alone, 
and  without  any  effort  on  his  part,  each  department  head  is  kept  in- 
formed of  opinions,  ideas,  and  inventions  which  may  interest  his 
special  duties.  This  illustrates  the  very  basis  of  the  system  which 
would  have  to  be  adopted. 

While  satisfactory  results  must  depend  upon  a  board  of  manage- 
ment composed  of  experts  in  the  various  branches  of  science  and  of 
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industry  represented,  I  shall,  to  make  myself  better  understood,  give 
a  few  examples  of  exhibits  which  would  prove  of  benefit  to  students, 
helping  them  more  rapidly  through  their  course,  and  imparting  in- 
formation as' to  details  which  are  not  generally  found  in  text-books, 
but  will  greatly  aid  their  advance  from  one  position  to  another  in 
their  commercial  life. 

Blast-Furnaee  Practice ;  vertical  cross-section  through  a  model  of 
a  blast  furnace,  showing  details  of  top-filling  arrangements,  lining, 
bosh  construction,  tuyeres,  and  hearth,  and  the  contents  in  various 
colors  to  illustrate  the  sequence  of  temperatures  and  of  chemical  re- 
actions as  the  charge  goes  through.  At  least  one  stove  would  be  in 
cross-section,  and  the  exhibit  would  include  all  the  auxiliary  equip- 
ment and  the  apparatus  used  in  handling  and  casting.  Characteristic 
samples  of  ores,  flue-dust,  slags,  etc.,  would  be  shown  and  also  plenti- 
ful extracts  from  and  references  to  text-books,  and  photographs 
taken  at  important  plants. 

The  Mechanical  Handling  of  Material ;  which  might  be  founded, 
for  instance,  on  G.  F.  Zimmer's  excellent  book.  Models  of  elevators 
and  of  worm,  push-plate,  cable,  band,  trough,  gravity,  pneumatic  and 
other  conveyors;  of  grabs,  self-emptying  boats  and  cars,  coal  tips 
and  miscellaneous  loading  and  unloading  devices.  Also,  automatic 
scales,  grain  elevators,  silos,  and  cranes.  Fundamental  parts  would 
be  shown  separately  by  means  of  larger  size  models. 

The  Power  Plant;  models  of  representative  power  plants  to  show 
adaptations  to  varying  conditions  and  illustrating  very  fully  systems 
of  piping  and  location  of  apparatus.  Likewise  details  of  foundation, 
chimney,  and  floor  construction ;  pipe-joints  and  covering,  etc.  Cross- 
references  to  exhibits  of  boilers,  engines,  condensers,  pumps,  dynamos, 
switchboards  anid  all  other  auxiliary  apparatus. 

Fastenings;  nails,  rivets,  screws,  bolts,  nuts,  chains,  cables,  etc. 
Sets  of  samples  in  all  styles  and  finishes.  Stages  of  manufacture. 
Tables  of  standard  dimensions  and  of  tensile  and  other  requirements. 
Tests.  Etched  sections  and  micrographs.  Examples  of  where  used 
and  how  used.   Catalogues  and  photographs. 

Each  industry  would  have  its  section  or  alcove  under  the  general 
supervision  of  an  expert  actually  engaged  at  the  time  in  that  industry. 
The  rolling-mill  and  the  foundry,  the  brick  works,  the  cement  works, 
the  glass  works,  and  even  the  textile  industries  and  photography, 
would  be  represented.  The  Engineering  Index,  published  by  this 
Magazine,  readily  suggests  a  general  plan  of  arrangement. 

The  term  "  industrial  art  "  is  very  broad.   There  are  a  great  num- 
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ber  of  so-called  "Industrial  Art  Museums"  in  Italy,  for  instance, 
which  should,  more  properly,  be  called  "Museums  of  Industrial  Deco- 
rative Art."  A  museum  such  as  I  have  described  need  not  include 
decorative  art;  in  fact,  it  seems  best  that  it  should  not.  There  is  an 
abundance  of  museums  to  supply  the  present  artistic  needs  of  man- 
kind, which  are  of  a  highly  individualized  nature  and  require  that  a 
student  pick  and  choose  for  himself,  as  consistent  with  his  idiosyn- 
crasies, and  with  a  minimum  of  outside  guidance  which  would  likely 
kill  his  originality. 

It  can  hardly  be  doubted  that  every  prominent  manufacturer  would 
be  glad  to  contribute  samples  of  his  products  and  help  with  his  knowl- 
edge. He  will  not  be  called  upon  to  reveal  trade  secrets,  and  the  ad- 
vertising which  his  co-operation  will  give  him  to  the  coming  genera- 
tion of  engineers,  will  undoubtedly  appeal  to  him.  In  the  localities 
where  such  museums  are  instituted,  it  would  surely  not  be  very  diffi- 
cult to  raise  the  necessary  funds  for  their  support.  The  object  in  view 
appeals  alike  to  the  college-bred  and  to  the  self-made  manufacturer ; 
it  is  highly  patriotic,  and  far  more  attractive  than  many  causes  to 
which  manufacturers  usually  donate  with  liberality. 

Students  of  technical  colleges  and  of  manual-training  schools 
can  be  depended  upon  to  contribute  samples  of  their  work,  and  their 
work  can  be  regulated,  in  a  measure,  by  the  requirements  of  the 
collections/  One  advantage  to  them  will  be,  that  they  will  build 
models  of  engines  and  machines  according  to  the  very  latest  data, 
instead  of  doing  so  along  purely  classical  lines. 

Collections  of  minerals,  arranged  specially  for  the  use  of  engineers 
and  metallurgists,  would  fill  a  want  which  is  not  effectually  met  by 
embarrassingly  complete  collections  like  that  in  the  American  Museum 
of  Natural  History  in  New  York.  Seats  and  reference-books  in  close 
proximity  to  the  exhibits,  in  addition  to  the  regular  reference  library, 
are  desirable  features  worth  mentioning.  Furthermore,  the  publi- 
cations of  the  museum  would,  in  time,  form  a  history  of  the  progress 
of  invention  and  would  contribute  valuable  material  to  the  industrial 
statistics  of  both  this  country  and  of  the  world. 

While  the  work"  of  preparation  must  needs  be  considerable,  the 
longer  it  is  deferred  the  more  difficult  it  will  become.  The  object 
in  view  is,  however,  well  worth  the  trouble  and  investment,  and  I 
therefore  conclude  by  expressing  the  hope  that  this  short  paper  may 
help,  in  a  measure,  to  awaken  interest  in  the  subject. 
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By  Frank  L.  Hess. 

The  tin  deposits  of  the  Carolinas,  while  they  are  not  yet  an  important  factor  in  the  world'a 
production,  appear  to  hold  a  promise  for  the  near  future.  The  recent  high  price  of  the  metal 
gives  significance  to  every  new  source  of  supply,  and  Mr.  Hess's  review  is  fully  authoritative 
— The  Editors. 

CASSITBRITE  (Sn  02),  the  only  important  ore  of  tin,  has  been 
known  in  the  Carolinas  for  over  twenty  years,  during  which 
time  various  attempts  have  been  made  to  exploit  deposits  at 
several  places ;  but  up  to  the  present  the  output  has  been  an  insignifi- 
cant factor  in  the  world's  production.  When  prices  take  hysterical 
jumps  as  they  did  in  May,  at  which  time  they  rose  to  493/2  cents  per 
pound,  putting  the  temporary  value  of  tin  above  that  of  nickel  or 
aluminum,  interest  is  attracted  toward  all  deposits  giving  promise  of 
commercial  production,  so  that  at  the  present  time  prospecting  is 
being  carried  on  at  half-a-dozen  or  more  localities  near  the  North- 
South  Carolina  line. 

The  belt  or  region  through  which  tin  is  found  extends  from  Gaff- 
ney,  Cherokee  Co.,  S.  C,  four  or  five  miles  south  of  the  State  line,  to 
Lincolnton,  N.  C,  a  distance  in  an  airline  of  about  thirty  miles,  and 
nearly  midway  of  the  States,  east  and  west.  The  deposits  bow  out  to 
the  southeast  of  this  line,  and  measured  from  one  point  to  another 
along  this  curve  form  a  somewhat  longer  line.  (See  page  11.)  This 
belt  forms  part  of  the  Piedmont  Plateau,  and  lies  thirty  to  fifty  miles 
east  of  the  Appalachian  Mountains,  and  about  parallel  to  them. 

All  the  deposits  lie  close  to  either  the  Seaboard  Air  Line  or  South- 
ern Railway,  so  that  transportation  presents  no  problem,  except  for 
short  hauls  from  mine  to  railway.  Labor  is  plentiful  at  from  $1 
to  $1.50  per  day,  and  though  probably  not  as  efficient  as  that  of  the 
western  mining  towns,  it  has  the  advantages  of  cheapness  and  free- 
dom from  "labor  troubles."  Timber  fit  for  use  in  mining  is  plentiful, 
cheap,  and  of  fair  to  good  grade.  Pine  is  largely  used,  although  oak 
can  be  gotten.  Coal  is  generally  used  for  steaming  and  is  compara- 
tively cheap,  owing  to  the  excellent  railroad  facilities,  and  nearness  to 
the  Alabama  and  West  Virginia  deposits. 

♦Published  by  permission  of  the  Director  of  the  U.  S.  Geological  burvey 
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MAP  OF  THE  NORTH  CAROLINA-SOUTH  CAROLINA  TIN  BELT. 

The  topography  of  the  country  is  mature.  The  streams  have  gen- 
erally cut  their  beds  well  down  and  graded  their  banks  until  the 
region  is  one  of  rolling  hills,  with  little  level  land  except  along  the 
main  stream-bottoms.  Except  where  cleared,  the  country  is  covered 
with  a  thick  growth  of  oaks,  pines,  gums,  hickory,  and  other  trees. 

The  rocks  are  all  old  metamorphics  intruded  by  later  igneous 
masses.  Some  of  the  metamorphics  are  known  to  be  of  sedimentary 
origin,  and  now  form  crystalline  limestones,  quartzites,  and  schists, 
greatly  crushed  and  contorted.  Other  metamorphics,  classed  as 
gneisses,  are  of  uncertain  origin.  The  only  place  in  which  granite 
is  known  in  the  immediate  vicinity  of  the  tin  deposits  is  at  Kings 
Mountain,  and  it  is  younger  than  the  metamorphics.  Both  granite 
and  metamorphics  are  cut  by  pegmatite  dikes,  and  in  these  dikes 
where  they  cut  the  schists  and  gneiss  tin-ore  is  found.  The  pegmatite 
is  often  intruded  along  the  strike  of  the  metamorphics,  but  also  cuts 
across  them.  Frequently  basic  intrusives,  now  altered  to  amphibolite, 
lie  alongside  the  pegmatite,  and  probably  antedate  these  intrusions. 
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Decay  has  taken  place  in  the  rocks  to  such  an  extent  that  it  is  a 
revelation  to  those  used  to  the  rocks  of  the  north,  central,  and  western 
States.  This  decay  naturally  makes  a  deep  soil,  which  covers  the  hills 
and  unless  protected  washes  badly.  The  extent  to  which  this  decay 
has  taken  place  may  be  inferred  from  the  fact  that  worm  holes  are 
found  seven  or  eight  feet  from  the  surface  of  rocks  which  from  a 
distance  of  a  few  feet  appear  solid  and  show  clear,  definite  structure. 
The  decay  extends  to  great  depths,  varying  of  course  locally,  but  at 
places  it  goes  down  much  over  100  feet.  Sometimes  the  pegmatites 
share  in  the  general  decay,  but  often  they  have  resisted  somewhat  and 
stand  out  as  rather  prominent  outcrops.  (See  page  18.)  The  effect 
of  this  weathering  is  to  make  mining  easy.  Little  blasting  is  neces- 
sary, and  the  greater  part  of  the  material  can  be  moved  by  pick  and 
shovel.  Above  water  level  the  ground  holds  well,  but  below  that 
there  will  probably  be  need  of  better  timbering. 

The  pegmatite  varies  considerably  in  composition  and  structure, 
being  sometimes  rather  fine-grained  and  at  others  coarse,  occasionally 
carrying  mica  in  plates  large  enough  to  be  worth  mining.  At  such 
places  no  tin  is  known. 

At  the  Ross  mine  the  pegmatite  is  rather  fine-grained  and  shows 
but  little  mica  or  quartz,  being  composed  largely  of  feldspar,  now 
much  kaolinized.  At  the  workings  of  the  Piedmont  Tin  Mining  Co. 
(Lincolnton)  part  of  the  pegmatite  is  largely  composed  of  mica  in 
scales  inch  across,  but  in  each  particular  pegmatite  dike  a  large 
variation  in  structure  may  be  noticed. 

The  contact  of  the  pegmatite  with  the  walls  is  sharp;  little  or  no 
impregnation  has  taken  place,  so  that  the  pegmatite  would  seem  to 
have  been  intruded  as  a  dry  pasty  mass.  The  pegmatite  frequently 
shows  lines  which  appear  to  be  due  probably  to  flow  structure. 

The  cassiterite  occurs  very  irregularly  in  the  mass.  Indeed,  it 
would  be  expected  that  where  each  component  of  the  pegmatite  shows 
such  variation,  any  accompanying  mineral  would  be  likely  to  vary  in 
its  position  and  amount,  being  more  or  less  segregated,  with  cor- 
respondingly lean  intervals.  The  cassiterite  shows  a  tendency  to 
follow  the  lines  seemingly  due  to  flow  structure. 

In  places  the  cassiterite  is  very  fine-grained,  although  in  general  it 
is  comparatively  coarse.  Capt.  Ross,  of  the  Ross  mine  at  GafFney, 
S.  C,  presented  me  with  a  rough  cassiterite  crystal  whose  maximum 
diameter  is  almost  2^2  inches,  but  this  is  unusually  large  for  this  or 
any  other  locality.  On  the  other  hand,  a  specimen  of  ore  from  the 
old  Ledoux  workings,  two  miles  south  of  Kings  Mountain  village, 
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shows  cassiterite  particles  of  almost  microscopic  size,  and  fragments 
of  equally  small  dimensions  no  doubt  occur  in  all  the  ores  of  the 
region.  In  many  specimens  the  tin-oxide  shows  a  tendency  to  crystal- 
lize in  flat  tabular  forms  that  are  rather  unusual. 

There  are  not  many  accompanying  minerals,  such  as  are  often 
found  with  tin-ore.  Tourmaline  occurs  sparingly  at  all  of  the  locali- 
ties. At  the  Ross  Mine  some  garnets  totally  altered  to  an  iron-oxide, 
partially  magnetic,  were  found  at  the  side  of  a  pegmatite  dike. 
Titanic  iron,  or  ilmenite,  is  found  at  Kings  Mountain  village,  and  a 
small  amount  of  fluorite  is  said  to  have  been  found  at  the  Fairies 
Mine,  Kings  Mountain,  but  this  is  the  only  occurrence  reported. 
Monazite  is  found  in  the  sands  of  the  streams  near  the  tin  deposits, 
particularly  at  Gaffney,  but  this  probably  comes,  not  from  the  peg- 
matite, but  from  the  schist.  Indeed,  at  one  place  in  North  Carolina 
the  schist  is  being  crushed  for  its  monazite  content. 

Silicification  of  the  pegmatite  sometimes  occurs  with  the  ore 
shoots,  but  is  by  no  means  general.  The  larger  amount  of  evidence 
seems  to  point  to  the  cassiterite  being  original  in  the  pegmatite,  and 
not,  as  is  usually  considered  to  be  the  case  in  tin  deposits,  deposited 
from  fluoric  vapors  (pneumatolitic  deposition)  or  from  solution.  From 
the  fact  that  most  of  the  pegmatite  still  retains  its  feldspar,  and  is 
not  silicified,  it  will  be  seen  that  the  word  "greisen"  sometimes  applied 
to  these  pegmatites  is  a  misnomer. 

THE  MINES. 

The  Ross  Mine.  The  Ross  mine,  about  i}4  miles  northeast  of 
Gaffney,  S.  C.,  is  at  the  southern  extension  of  the  field  as  now  known. 

Cassiterite  was  found  here  by  Capt.  S.  S.  Ross,  of  Gaffney,  several 
years  ago  while  looking  over  some  timber  land.  He  picked  up  some 
pieces  of  a  black,  heavy  mineral  which  he  thought  to  be  tin-ore,  and 
which  testing  proved  to  be  cassiterite.  Captain  Ross  later  prospected 
the  ground  and  found  a  tin-bearing  pegmatite  dike  deeply  covered 
by  clay  from  the  decay  of  the  country-rock.  He  found  also  that  a 
very  pretty  residual  placer  had  been  formed  by  the  breaking  down  of 
the  vein,  and  from  it  he  took  38  tons  of  ore  running  well  towards  70 
per  cent  metallic  tin,  at  a  cost  of  about  10  per  cent  of  the  selling  price. 
There  is  undoubtedly  a.  considerable  amount  of  ground  left  that  will 
pay  for  working.  The  cassiterite  is  in  angular  fragments,  running 
from  those  weighing  several  pounds  each  down  to  very  fine.  The 
large  pieces  are  exceptional,  though  most  of  the  fragments  are  coarse. 

After  finding  the  dike,  Capt.  Ross  sunk  a  prospect  shaft  121  feet 
deep.   Some  running  ground  was  found  and  a  caisson  had  to  be  used 
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for  about  thirty  feet.  From  the  shaft  drifts  were  run  on  the  65-foot 
level  along  the  vein,  whose  strike  is  N.  400  E.,  dipping  45 0  N.W. 
The  dike  varies  in  width  from  a  few  inches  to  three  or  four  feet, 
occasionally  pinching  completely  out.  It  has  strange  protuberant 
swellings  and  these  are  apt  to  contain  good  ore.  One  of  these  occurs 
in  the  incline  from  the  65-foot  to  the  95-foot  level.  The  ore  occurs 
in  bunches  with  little  apparent  regularity.  No  sampling  was  done, 
,and  it  cannot  be  said  what  the  average  richness  is.  The  country-rock 
is  gneiss,  and  the  dike  follows  its  strike  or  foliation.    (See  page  17.) 

An  incline  follows  the  dike  to  the  95-foot  level,  and  another  incline 
started  from  the  lower  level  is  said  to  have  shown  good  prospects. 
Some  water  was  found  in  the  95-foot  level,  though  it  has  not  proved 
serious.  The  ore  is  so  decomposed  that  a  large  portion  of  it  can  be 
washed  in  sluice  boxes  without  crushing,  though  much  of  the  fine 
tin-ore  is  lost  by  this  method  of  working.  Good  boilers,  hoisting 
engine  and  pump  have  been  installed. 

Blue  Ridge  Tin  Corporation.  At  Kings  Mountain  village  this 
company  has  sunk  two  shafts  at  the  northern  edge  of  the  town,  close 
to  the  Southern  Railway's  track.  A  mill  has  been  erected  with  one  65- 
horse-power  Atlas  engine,  one  35-horse-power  Ames  engine,  one  12- 
inch  Reliance  crusher,  one  Buchanan  24-inch  by  16-inch  roll,  one 
Bryant  24-inch  by  14-inch  roll,  and  one  Freeman  19-inch  by  14-inch 
roll. 

For  concentrating  the  tin-oxide  there  are  a  five-compartment  jig, 
a  six-compartment  jig,  and  a  Wilfley  table.  The  mill  is  estimated 
to  have  a  capacity  of  15  tons  of  ore  per  hour.  The  mine  water  is  im- 
pounded for  use  in  boilers  and  concentrating  machinery.  Two  shafts 
have  been  put  down  about  fifty  feet  and  are  said  to  show  good  ore. 
I  was  not  in  the  shafts  and  can  say  little  concerning  them,  although 
good  samples  said  to  have  come  from  shaft  No.  2  were  seen.  The 
two  shafts  seem  to  be  on  different  dikes,  which  are  said  to  be  two 
feet  and  over  in  width.  (See  page  19.) 

The  same  company  controls  the  old  Ledoux  and  Fairies  properties 
southeast  and  south  of  Kings  Mountain  village.  These  deposits  are 
also  in  pegmatite  dikes  and  many  of  the  surface  outcroppings  show 
good  ore.  Two  miles  south  of  town  where  work  is  being  carried  on 
the  pegmatite  forms  knolls  that  have  resisted  erosion  more  than  the 
surrounding  country-rock.  Many  of  the  outcropping  rocks  show  tin- 
oxide.  Several  prospect  shafts  are  being  sunk,  and  a  tunnel  which 
it  is  thought  will  strike  one  of  the  dikes  about  270  feet  below  the 
outcrop  is  being  driven  from  a  neighboring  creek  bottom. 
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In  this  vicinity  part  of  the  tin-oxide  is  colored  purple  by  a  thin  film 
of  purpurite  (a  manganese  phosphate).  Here,  as  in  most  localities 
along  the  tin  belt,  the  cassiterite  is  badly  crushed.  In  some  speci- 
mens the  cassiterite,  in  grains  of  very  small  size,  is  in  wavy  lines 
which  apparently  show  the  structure  developed  when  the  dikes  were 
forced  into  the  cracks  in  the  country-rock  that  they  now  occupy. 

The  Ledoux  company  prospected  the  deposits  east  and  southeast 
of  Kings  Mountain  village  in  1887- 1888.  Concerning  this  prospect- 
ing, John  H.  Furman  writes*  : 

"Investigations  for  Dr.  Ledoux  began  during  the  winter  of  1887,  and 
work  was  begun  and  continued  for  the  greater  part  of  1888,  including  the 
erection  of  an  unfortunate  ten-stamp  mill,  which  proved  an  ideal  conception 
for  waste!" 

Whatever  the  reason  may  have  been,  whether  from  lack  of  tin 
in  the  rock,  or  from  loss  of  tin  by  the  saving  apparatus,  work  was 
stopped  and  the  project  abandoned.  In  the  working  of  this  ore  one 
thing  is  certain ;  to  make  a  profit  the  greatest  care  must  be  used  in 
saving  the  black  tin,  as  the  cassiterite  is  called.  The  rock,  though 
comparatively  soft,  must  be  crushed  rather  finely  to  free  all  of  the 
cassiterite  from  the  inclosing  gangue.  Owing  to  the  brittleness  of 
cassiterite  this  means  much  splintering  and  making  of  fines,  requiring 
for  their  recovery  slime-tables  or  other  contrivances  serving  a  like 
purpose.  These  remarks  are  not  intended  to  apply  particularly  to 
Kings  Mountain,  but  to  all  the  tin  mines  of  the  region. 

The  Jones  Mine.  This  mine  is  located  about  7^  miles  north- 
east of  the  village  of  Kings  Mountain.  Work  has  been  carried  on 
here  in  an  intermittent  way  by  various  parties  for  several  years.  At 
the  time  of  my  visit  a  company  of  which  Capt.  S.  S.  Ross  of  Gaffney, 
S.  C,  was  a  member,  was  engaged  in  prospecting.  Here  again  the 
tin  occurs  in  comparatively  narrow  pegmatite  dikes  which  cut  the  old 
metamorphics  in  many'  directions.  Several  shafts  have  been  sunk 
from  20  to  150  feet  in  depth,  and  rather  extensive  trenches  cut  the 
surface  in  search  of  other  dikes.    (See  page  20.) 

A  number  of  dikes  have  been  found  to  carry  tin,  but  they  often 
pinch  out,  or  the  ore  shoot  is  limited. 

The  shaft  being  worked  is  down  about  150  feet  on  a  pegmatite 
dike  striking  N.  500  W.  and  almost  vertical.  The  old  metamorphics, 
across  which  it  cuts,  strike  N.E.  with  a  dip  of  45 0  N.W.  The  dike  is 
from  18  inches  to  4  feet  in  thickness,  generally  rather  coarse-grained 
near  the  walls  and  finer  toward  the  center.  Drifts  have  been  run  in 
each  direction  for  about  100  feet  on  the  100-foot  level. 

*  The  Kings  Mountain  Herald,  Kings  Mountain,  N.  C,  Aug-.  3,  1905. 


16 


THE  ENGINEERING  MAGAZINE. 


The  dike,  in  places,  is  rich,  and  is  said  to  carry  some  tin  every- 
where. The  pieces  of  cassiterite  are  often  large  and  irregular,  and 
as  in  other  places  visited,  the  ore  is  in  irregular  shoots,  and  is  some- 
times silicified,  the  feldspar  being  replaced*  by  quartz,  forming  a  rock 
close  to  a  greisen.  Greisen,  as  originally  described,  however,  con- 
tained lithia  mica,  none  of  which  has  so  far  been  detected  here.  There 
is  some  faulting,  and  slickensides  covered  with  beautifully  polished 
manganese  oxide  sometimes  line  the  faults  in  the  soft  country-rock. 
The  mine  is  rather  dry,  though  there  is  enough  water  to  keep  a  small 
pump  running. 

A  small  quantity  of  tin  is  said  to  have  been  produced  from  the  out- 
crop of  this  dike,  ten  or  eleven  years  ago,  after  which  the  property  lay 
idle  for  a  period.  There  is  now  a  considerable  amount  of  ore  on  the 
dump,  and  several  tons  of  concentrates  have  been  turned  out.  The 
present  plant  consists  of  a  small  mill,  Bartlett  tables,  and  a  jig,  be- 
sides the  hoisting-apparatus  and  pump. 

A  second  shaft,  supposed  to  be  on  the  same  dike,  about  %  mile 
S.W.  was  not  being  worked,  although  it  was  said  that  tin-ore  had 
been  found  in  it. 

Bessemer  City  is  the  shipping  point  for  the  mine,  from  which  it  is 
distant  three  or  four  miles. 

The  Piedmont  Tin-Mining  Co.  This  company  has  been  prospect- 
ing a  tract  of  ground  i1/*  or  2  miles  northeast  of  Lincolnton,  Lincoln 
Co.,  N.  C,  a  town  on  the  Seaboard  Air  Line  and  reached  also  by  a 
branch  of  the  Southern  Railway. 

Two  shafts  perhaps  500  feet  apart  have  been  sunk  to  the  water 
level,  about  45  feet,  and  much  drifting  done,  so  that  the  dikes  are  well 
exposed  through  the  area.  The  drifts  are  a  good  height  and  width. 

A  large  number  of  surface  trenches  have  been  dug,  uncovering  a 
number  of  pegmatite  dikes  varying  in  thickness  from  3  or  4  inches  to 
4  or  5  feet,  while  one  is  said  to  be  12  feet  broad.  There  is  as  great  a 
difference  in  strike  and  in  composition  of  the  dikes  as  there  is  in  their 
width.  In  general  the  wider  dikes  are  much  coarser-grained  at  the 
sides  than  at  the  center. 

The  smaller  dikes  show  a  considerable  amount  of  black  tourmaline, 
sometimes  fine-grained,  along  their  edges,  but  this  mineral  did  not 
seem  to  be  so  evident  in  the  thicker  dikes.  Occasionally  the  peg- 
matite exposed  is  mostly  mica  and  shows  little  tin.  Lenses  of  peg- 
matite a  few  inches  thick  and  two  or  three  feet  broad  enclosed  in  the 
metamorphics  have  feldspathic  edges  only,  while  the  center  is  quartz. 

One  dike  is  said  to  have  been  followed  for  four  miles  from  the 
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workings.  Part  of  the  dikes  are  greatly  crushed,  and  the  cassiterite 
seemed  to  be  always  so,  until  it  is  sometimes  little  more  than  a  powder. 
All  the  pegmatite  is  said  to  show  tin  upon  panning,  but  it  was  not 
tested  by  the  writer. 

Here  again  the  tin-ore  is  in  shoots.  In  one,  the  richest  seen,  the 
cassiterite  lies  in  lines  of  comparatively  flat  crystals,  parallel  to  planes 
of  crushing  in  the  dike,  and  nearly  parallel  to  the  almost  vertical 
walls.  The  richest  part  lies  in  a  siliceous  strip  8  to  12  inches  thick 
and  12  to  18  inches  from  the  foot-wall.  The  cassiterite  is  in  flat 
crystals  %  to  1  inch  long,  %  inch  thick,  and  of  uncertain  breadth,  but 
the  larger  ones  reach  an  inch  or  over.  The  tin-oxide  is  sometimes 
colored  purple,  probably  by  purpurite. 

Several  small  buildings  had  been  erected,  and  hoisting  machinery 
and  pumps  were'  on  the  ground  ready  for  installation,  at  the  time  of 
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PEGMATITE    FORMING   THE   TOP   OF   A   KNOLL,    OWING   TO   ITS   RESISTANCE  TO 

WEATHERING. 


my  visit.  Below  ground  the  dirt  is  moved  in  wheelbarrows  to  the 
shaft,  dumped  into  buckets,  and  raised  by  a  hand  windlass. 

It  is  said  that  a  large  area  of  ground  in  the  neighborhood  of  the 
dikes  will  pay  to  work  as  placer.  Some  cassiterite  may  be  picked  up 
on  the  surface,  but  it  is  not  known  that  any  extensive  tests  have  been 
made  of  the  ground  to  show  its  richness. 

In  general,  operations  in  the  Carolina  tin  belt  are  at  present  prac- 
tically all  of  the  nature  of  development  work.  Systematic  sampling  of 
the  dikes  will  have  to  be  carried  on  somewhat  extensively  before  the 
real  value  of  the  deposits  in  any  locality  can  be  told.  In  tin  mining, 
as  in  other  metal  mining,  there  is  a  constant  temptation  for  the  miner 
to  pick  out  pieces  that  are  better  than  representative  ore  would  be, 
when  he  hand-picks  his  samples.  Strips  cut  across  the  full  face  of  the 
drift  will  have  to  be  taken  as  samples,  for  the  width  of  the  drift,  and 
not  that  of  the  ore-shoot,  represents  the  amount  of  material  that  has  to 
be  mined  and  handled,  although  by  hand  sorting  it  will  not  be  neces- 
sary to  mill  all  of  the  material. 

The  mills  already  established,  with  their  present  equipment,  will 
be  very  useful  in  making  tests  on  a  large  scale,  and  such  tests  will  have 
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the  advantage  of  showing  a  content  under  rather  than  over  the  actual 
amount  of  tin  carried  by  the  rock.  With  the  continuation  of  the  work 
the  operators  will  undoubtedly  adopt  many  improvements  in  the  tin- 
saving  apparatus  for  the  conservation  of  the  fines. 

The  question  which  the  geologist  is  expected  to  answer,  however, 
is,  What  are  the  prospects  for  finding  paying  deposits  of  tin,  and 
especially  large  deposits  ? 

In  reply,  only  a  few  general  statements  can  be  made. 

Erosion  has  gone  on  extensively  for  a  long  time,  at  any  rate  since 
Tertiary  time,  and  yet  no  extensive  placers  have  been  formed ;  at  least 
none  have  yet  been  found.  Here  and  there  patches  of  good  ground 
have  been  found,  but  they  are  of  small  area.  In  the  dikes  themselves 
no  rich  pockets,  at  all  comparable  to  those  of  the  Australian  or  Cornish 
deposits,  have  been  discovered.  The  great  amount  of  alteration  in  the 
dikes  themselves  and  in  the  surrounding  country-rock,  and  the  large 
number  of  fluorine  and  boron-bearing  minerals,  showing  extensive 
action  by  fumarolic  vapors  or  water  from  igneous  masses,  such  as 
are  generally  present  in  most  of  the  tin-producing  regions  of  the 
world,  are  here  absent. 

On  the  other  hand,  placers  of  larger  size  may  still  be  found,  and 
should  they  not  be,  their  absence  may  not  be  a  serious  argument 
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against  the  posibility  of  finding  rich  deposits  of  tin.  In  Australia  and 
England  erosion  has  been  going  on  much  longer.  The  rocks  have 
been  worn  away  to  greater  depths,  but  had  these  been  worn  away  as 
much  it  would  not  necessarily  follow  that  the  dikes  might  not  still  be 
rich  at  greater  depth.  This  last  remark  also  applies  to  the  objection 
that  no  large  rich  pockets  have  yet  been  found.  They  may  be  found 
in  depth.  As  to  the  last  objection,  that  there  is  little  alteration  of 
gangue  or  country-rock,  the  Bolivian  deposits  which  now  make  up 
the  second  producing  tin  region  of  the  world,  and  give  the  greatest 
lode  production  of  tin,  are  said  to  show  generally  very  slight  meta- 
morphism  due  to  pneumatolitic  action  or  to  ascending  mineralizing 
solutions. 

The  tin-bearing  belt  has  a  considerable  length,  over  thirty  miles, 
through  which  tin  is  found,  and  it  seems  not  unlikely  that  somewhere 
in  this  strip,  commercially  valuable  deposits  may  be  developed. 


ORGANIZATION  AND  ECONOMY  IN  THE  RAIL- 
WAY MACHINE  SHOP. 


By  H.  W.  Jacobs. 
II.    THE  GENERAL  ASPECTS  OF  STANDARDIZATION. 

Mr.  Jacobs'  series  began  in  our  issue  for  September,  and  the  preceding  section  dealt  with 
standardizing  and  specializing  1^he  equipment  and  operations  of  the  railway  shop. — The  Editors. 

IN  one  of  the  leading  American  railroad  journals  there  appeared 
within  the  past  year  a  series  of  articles  dealing  with  the  stand- 
ardization of  locomotives  and  of  locomotive  parts,  for  three 
railroad  systems:  the  Rock  Island,  the  Harriman  lines,  and  the 
Canadian  Pacific.  The  method  of  standardization  has  been  so  ably 
outlined  and  detailed  in  these  articles  that  I  shall  not  attempt  in  this 
place  anything  more  than  a  description  of  the  relation  between  such 
standard  engines  and  engine  parts  and  the  shops. 

The  general  standardization  for  the  Rock  Island  was  the  result 
of  recommendations  of  a  "  Committee  on  Power,"  appointed  by  di- 
rection of  the  president.  This  committee  recommended  as  to  the 
types  of  locomotives  that  should  be  adhered  to  in  ordering  future 
power,  and  as  to  the  retirement  and  order  of  retirement  of  the  older 
and  inefficient  classes  of  engines.  A  valuable  and  instructive  system 
of  determining  depreciation  of  engines  was  devised  by  this  commit- 
tee. The  standard  types  of  engines  decided  upon  were,  broadly,  five, 
two  types  being  sub-divided.  For  passenger  service  the  Atlantic, 
Pacific,  and  ten-wheel  types  were  selected.  For  freight  the  same 
ten-wheel  type  with  smaller  drivers,  and  a  light  and  heavy  consoli- 
dation.   For  switching  the  six-wheel  type. 

On  the  Union  Pacific,  under  the  director  of  maintenance  and 
operation,  a  similar  standardization  was  inaugurated.  The  types 
selected  were  in  this  case  four,  being  the  same  as  on  the  Rock  Island 
with  the  elimination  of  the  light  consolidation  and  ten-wheel  types. 

On  the  Canadian  Pacific  the  standardization  covers  broadly  but 
three  types,  the  consolidation,  the  ten-wheel,  and  the  Pacific.  On 
the  latter  road  the  policy  was  adopted  of  making  standard  the  parts 
for  all  new  engines,  as  with  the  other  two  roads,  and  some  of  these 
parts  standard  for  some  classes  of  the  older  equipment,  or  standard 
with  slight  modifications. 

Motive-power  officers,  and  their  immediate  superiors,  having  de- 
termined in  a  large  way  the  types  of  power,  can  with  profit  proceed 
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to  a  consideration  of  parts  standardized.  Of  course,  when  standard 
specifications  are  drawn  up  for  the  detail  construction  down  to  the 
rivet  holes  and  the  kind  of  cab  fittings  of  a  class  of  engines  ordered 
from  a  locomotive  works,  it  may  be  said  that  the  entire  locomotive 
is  standard ;  all  the  parts  should  in  theory  be  interchangeable  between 
locomotives  of  this  class  or  type;  moreover  some  parts  will  be  thus 
interchangeable  for  several  or  all  types.  Such  parts  are  detailed  in 
accompanying  list  number  one. 

Standard  Part  List  No.  i. 

Truck  wheels  and  axle ;  trailer  wheels  and  axle ;  trailer  trucks ;  tender 
trucks,  wheels  and  axle;  driving  axles. 

Frame  spacing  and  cross  sections;  methods  of  frame  jointing;  tender 
frames ;  deck  beams ;  frame  ties ;  expansion  bearings. 

Shoes  and  wedges,  and  wedge  bolts ;  driving  boxes,  collars,  and  brasses ; 
pedestals ;  truck  boxes. 

Steam  pressure;  boiler-seam  design;  fire-boxes  and  details;  water  space; 
fiue  diameter,  thickness,  and  flue  spacing  (see  opposite  page);  crown  bars; 
fire  doors ;  stay  bolts ;  mud  rings ;  grates ;  washout  plugs. 

Front-end  diameter;  front-end  rings  and  doors;  exhaust  nozzle;  petticoat 
pipe;  diaphragm  plate  and  netting;  exhaust  and  steam  pipe  seats;  smoke  stack 
diameter;  T  heads.    (See  page  24.) 

Pilots ;  front  beams ;  pilot  braces ;  bull-nose  and  pilot  coupler. 

Bells ;  sand  boxes  ;  domes  ;  headlights  ;  safety  valves ;  whistle. 

Cabs ;  cab  accessories ;  all  cab  fittings ;  cab  ventilator ;  throttle. 

Air-pump  bracket;  air  reservoir. 

Piston  valves  and  valve  rods,  together  with  bushings;  valve  setting. 

Main  and  side-rod  details ;  wrist  pins ;  knuckle  and  crank  pins  and  bushings, 
except  main  crank  pin;  piston-rod  diameter. 

Link  motion  complete,  except  radius  of  link;  rocker  arms  and  boxes; 
shafts  and  rods ;  reverse  levers ;  eccentrics  and  eccentric  straps. 

Equalizer  beams ;  hangers,  fulcrums. 

Brake  beams;  brake  shoes. 

Grab  irons ;  steps. 

Cylinder  cocks;  relief  valve. 

Lagging. 

Oil  cup  and  lubricator. 

Most  frame  and  cylinder  bolts  and  studs ;  split  keys  and  nuts. 
Tank  accessories;  tank-valve  hose  and  strainer. 

With  a  very  few  exceptions  this  list  of  parts  can  be  standardized  for  all 
classes  of  engines;  besides  these  there  are  many  other  features  that  can  be 
standardized  in  part,  a  few  examples  being: 

Brake  rigging. 

Spring  rigging  and  springs  (leaf  and  coil). 
Flue  lengths. 

Pistons  and  packing  rings,  etc. 
Piston-rod  lengths. 

To  indicate  how  certain  construction  or  design  determined  upon 
as  standard  may  affect  the  shop  tools  and  methods,  and  how  the  cost 
of  repairs  with  these  standard  parts  is  in  turn  affected  by  the 
methods  used,  I  will  cite  a  typical  instance. 

On  one  road  it  was  decided  to  use  extended  piston  rods  on  Vau- 
clain  compound  engines,  to  counteract  to  some  extent  the  rocking 
motion  of  the  cross-head  due  to  unequal  pressure  in  the  cylinders. 
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The  portion  of  the  pis- 
ton rods  which  ex- 
tended out  of  the 
front  head  of  the  cy- 
linder passed  through 
a  long  bronze  bushing. 
It  was  necessary  in 
equipping  engines  with 
these  extended  rods, 
as  they  passed  through 
the  shop,  that  the  bush- 
ings should  be  bored 
out  to  an  exact  stand- 
ard size.  The  ordi- 
nary boring  bar  here 
illustrated,  as  used  in 
a  lathe,  was  not  able  to 
give  sufficiently  accu- 
rate results  and  more- 
over was  very  slow  and 
wasteful  of  time. 

To  overcome  this 
difficulty  and  to  get  an 
accurate  bore  on  these 
bushings  while  increasing  the  speed  of  the  work,  the  reamer  shown 
on  page  26  was  designed.  This  reamer  is  composed  of  an  arbor? 
in  which  is  inserted  a  flat  cutter  of  high-grade  steel.  Behind  the 
cutter,  and  1 /64-inch  larger  than  the  cutter,  is  a  straight  spiral 
reamer  of  high-grade  tool  steel.  By  means  of  this  cutter  and  reamer 
the  work  could  be  revolved  at  much  higher  speed  and  the  reamer 
fed  in  with  a  heavy  feed,  the  spiral  portion  insuring  an  absolutely 
true  bore.  The  saving  in  time  of  this  production  amounted  to  some- 
thing over  twenty  minutes  on  each  bushing,  not  counting  the  pre- 
vious necessity  of  throwing  out  a  large  percentage  of  the  bushings 
that  were  inaccurately  bored.  This  time,  with  a  machinist  at  35  cents 
an  hour,  and  a  lathe  on  which  the  hourly  charges  were  45  cents, 
would  amount  to  about  27  cents,  or  a  little  over  a  dollar  on  four 
bushings  for  one  engine.  As  in  this  case  over  one  hundred  engines 
were  so  changed,  and  would  require  new  bushings  at  periods  of 
about  six  months,  it  will  be  seen  that  this  small  item  was  worth  the 
trouble  expended  upon  it. 


HIGH-SPEED   STEEL  FLUE-SHEET  CUTTER  MOUNTED 
ON  SOFT-STEEL  ARBOR. 

This  cutter,  weighing  \\  lb.  before  machining,  increased  the 
output  on  flue  holes  from  iS  to  100  per  hour.     The  de- 
tachable construction  allows  easy  replacement  of 
the  cutter,  if  broken  or  needing  regrinding, 
and  thus  standard  size  of  the  holes 
may  be  maintained. 
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BALL-JOINT  REAMER  FOR  USE  WITH  AIR  MOTOR. 
Reams  the  ball  joint  at  the  end  of  the  dry  pipe  to  standard  radius. 

It  would  be  absurd  and  immensely  unprofitable  to  displace  all 
existing  engines  with  new  standard  ones,  for  the  double  reason  that 
the  old  engines  are  in  a  majority  of  cases  able  to  render  good  and 
efficient  service,  and  that  the  new  standardized  engines  would  in 
the  course  of  five  years  themselves  be  obsolescent.  Moreover,  such 
thorough  standardization  as  hereinbefore  indicated  will  apply  in 
whole  to  but  30  to  50  per  cent  of  the  engines,  although  these  engines 
move  75  to  80  per  cent  of  the  traffic.  It  can  only  be  hoped  that  stand- 
ardization will  be  approximately  complete.  In  the  course  of  time  and 
as  experience  and  recent  development  dictate,  these  standard  parts 
themselves  must  undergo  redesign.  But  it  may  be  hoped  that  for 
the  greater  part  the  feature  of  interchangeability  will  be  retained, 
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and  the  feature  of  central  manufacture  in  quantities  will  be  one  of 
the  governing  considerations  in  design  and  redesign. 

In  new  engines,  therefore,  the  standard  types  and  standard  de- 
tail parts  will  of  course  be  adhered  to.  In  the  existing  engines  of 
more  modern  types,  where  parts  are  worn  out  or  broken,  they  will 
be  replaced  with  the  standard  article,  this  standard  article  having 
been  designed  with  reference  to  its  applicability  to  the  largest  num- 
ber of  these  fairly  modern  engines.  Where  parts  on  an  engine  re- 
ceiving general  overhauling  are  not  in  bad  condition  (such  as  a 
trailer  wheel  or  a  rocker  arm)  the  old  part  should  be  retained  on  the 
engine  unless  it  is  of  some  notably  defective  design. 


BORING  BAR  USED  ON  EXTENDED  PISTON-ROD  BUSHING. 


While  on  the  smaller,  more  miscellaneous,  older  engines  some 
few  of  the  accessories  and  little  detail  parts  can  be  applied,  it  will 
be  found  that  extensive  standardization  of  the  larger  parts,  such  as 
rods  and  cylinders,  will  not  pay.  As,  however,  the  expense  of  gen- 
eral overhauling  of  these  engines  is  quite  low  compared  with  that 
of  the  heavy  modern  power,  this  is  not  a  serious  disadvantage,  es- 
pecially as  the  engines  are  not  pushed  so  hard  in  service. 

When  it  comes  to  manufacturing  these  standard  parts  in  the 
centralized  shops  of  the  railway  system,  the  following  practice  should 
be  adhered  to: 

Bolts  and  pins  of  all  kinds  should  be  of  the  fewest  possible 
lengths,  lengths  of  thread,  and  nominal  diameters.  Tapers  of  course 
should  be  standard.    These  articles  cannot  be  furnished  in  one  fin- 
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REAMER    FOR   EXTENDED    PISTON-ROD    BUSHINGS    ON   A    VAUCLAIN  COMPOUND. 


ished  diameter  only;  but  they  can  be  furnished  in  a  series  of  dia- 
meters varying  by  1/32  or  1/64  inch,  if  tools  are  at  the  same  time 
provided  for  boring  or  reaming  to  the  nearest  standard  finished 
diameter.  Bushings  of  brass  and  steel  should  be  standardized  in 
much  the  same  manner,  and  can  be  carried,  if  standardization  is  de- 
veloped far  enough,  in  completely  finished  sizes,  drilled.  Similarly, 
taper  plugs,  studs,  staybolts,  and  flues  can  be  standardized,  the  former 
as  to  lengths,  diameters,  and  threads,  the  latter  as  to  extra  lengths. 


"PHANTOM"  PICTURE  OF  BUSHING  AND  REAMER. 
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Cylinder  diameters,  bushings,  piston  heads,  and  piston  packing 
rings  can  likewise  be  reduced  to  absolutely  finished  standard;  and 
similarly  for  piston  valves,  rings,  and  bushings.  Piston  rods  and 
piston-rod  fittings  and  nuts  can  also  be  standardized  as  to  lengths 
and  diameters.  Wedge  liners  can  be  carried  in  stock  finished  in 
varying  thicknesses  in  the  same  way;  the  use  of  a  slip  wedge  with 
the  standard  shoe  is  deserving  of  consideration. 

.With  a  fully  developed  system  of  ordering  material  at  an  early 
date  in  advance  of  an  engine  being  taken  out  of  road  service  for 
general  repairs,  and  a 
systematic  method  of 
checking  up  and  keep- 
ing on  hand  a  sufficient 
stock  at  any  division 
point,  great  economies 
will  result  from  the 
carrying  out,  in  a  very 

.  .    AN     EXAMPLE     OF     CENTRALIZED     TOOL  MAKING. 

extensive    manner,    01      two  standardized  flue  rollers  for  use  in 
this  manufacturing  of  connection    with    air  motor. 

all  articles  in  quantities  and  economically,  thus  doing  little  more  than 
applying  them  to  the  engines  at  the  local  shops. 

Standard  Parts  Centrally  Manufactured. — After  the  standardiza- 
tion policy  has  been  determined  upon,  the  next  work  will  be  to  de- 
cide as  to  the  shape  in  which  these  parts  will  be  sent  to  sub-stores; 
that  is,  whether  as  rough  material  or  parts,  or  as  completely  finished 
articles.  For  instance,  it  probably  would  not  be  proper  to  forge  and 
drill  smoke-arch  rings,  and  supply  those  for  different  classes  of 
engines  as  finished  articles,  for  the  reason  that  the  ring  would  not 
exactly  fit  the  front  end  of  an  engine  even  though  it  were  designed 
for  that  class,  the  variations  being  sufficient  to  make  the  ring  too 
large  in  some  cases,  and  too  small  in  others ;  moreover,  the  holes 
would  not  correspond  closely  to  the  holes  in  the  front  end.  On  the 
other  hand,  such  parts  as  valves  and  cab  fittings  should  be  supplied 
completely  finished.  Then  again,  engine  bolts  or  knuckle  pins  might 
be  partly  finished,  for  example,  being  centered,  cut  off,  and  faced 
to  length  and  threaded,  the  outside  diameter  being  left  rough  to  be 
turned  to  fit  for  each  individual  engine. 

List  number  two,  on  the  next  page,  gives  such  parts  as  it  would 
be  desirable  to  finish  in  whole  or  in  part  at  the  central  shops,  so  thata 
minimum  amount  of  work  might  be  required  to  be  done  on  these 
articles  at  the  local  points. 
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Standard  Parts  Finished,  List  No.  2. 

Piston  heads,  bull  rings,  and  spiders,  finished  complete  except  leaving  rod 
fit  a  little  small  and  the  outside  diameter  to  be  about  Y\  inch  large. 

Cross-head  and  knuckle  pins  centered,  faced,  and  threaded. 

Driving  boxes  and  collars,  finished  and  fitted  except  boring  the  brass  and 
facing  hub. 

Shoes  and  wedges,  finished  except  box  face. 

Cylinder  castings,  drilled  and  finished  complete,  except  at  saddle. 

Engine  bolts,  centered,  threaded,  and  slotted  for  split  keys  where  necessary; 

Or,  turned  in  varying  taper  diameters  also,  to  be  fitted  by  blocks  in  the 
local  shops  and  round  houses. 

Piston  rods,  finished  except  piston  and  cross-head  fits  which  are  left  liber- 
ally large. 

Piston  rods,  finished  except  piston  and  cross-head  fits  which  are  left  liberally 
large. 

Piston- valve  bushings,  finished  to  length,  bored  and  turned,  except  that 
bushing  or  cage  is  turned  a  little  large;  and  live-port  openings  finished. 
Crank  pins,  finished  complete  except  wheel-center  fit. 
Eccentric  straps  only,  finish  except  bore  babbitt. 

In  addition  to  the  above  list,  which  shows  standard  articles  finished  in  part, 
the  following  articles  should  be  finished  complete. 
Blower  elbows. 
Cylinder  heads. 
Cross-heads. 
Crank-pin  collars. 
Chafing  irons. 
Draw-bar  carrying  iron. 
Double  cones  (dry  pipe  T  heads). 
Engine  truck  box. 

Eccentric  and  straps  when  ordered  together. 
Exhaust  nozzle. 

Grease  cups  and  grease-cup  plugs. 
Pipe  glands. 
Pilots  and  pilot  bands. 
Packing  rings. 

Pedestal  binder;  solid  pedestal  binders  finished  except  slotting  for  jaw  fit 
and  drilling. 

Piston  valves  and  valve-chamber  heads.    (See  pages  30,  31,  and  33.) 
Rocker  box  and  tumbling-shaft  box. 
Side  rods  and  main  rods. 

Slide  valves,  steam  chests,  and  steam-chest  covers. 
Steam  pipes  and  stand  pipes. 
Stack  saddles. 

Safety-chain  hook  and  swing-chain  hook. 
Transmission  bars,  except  drilling  for  bushing. 

Standard  Tools  Centrally  Manufactured. 
Wrenches ;  grease  cup,  car  repairer's. 
Machine  punches. 
Flue  rollers  (Page  27). 
Flue-beading  tools. 
All  chisels  and  drift  pins. 
Sectional  flue  expanders. 
High-speed  turning  and  planing  tools. 
High-speed  flat  drills. 
Frame  reamers. 
Staybolt  taps. 
Special  devices. 
All  large  reamers. 
Milling  cutters.    (See  page  29.) 

Besides  these  parts,  all  injector,  lubricator,  air-pump,  whistle,  cylinder- 
cock,  pop-valve,  valve-gland,  check-valve  and  piston-rod  packing  parts,  should 
be  furnished  completely  finished.  To  this  list  should  also  be  added  blow-off 
cocks  and  fittings,  starting  valves,  branch-pipe  unions,  water-glass  parts,  truck 
and  trailer  brasses,  oil  cups  and  rod-cup  bushings,  elbow,  relief  valves,  air 
and  feed-hose  parts  and  couplings,  hose  strainer,  water  and  lubricator-glass 
guards,  plugs  of  all  kinds,  studs,  and  all  similar  classes  of  material. 
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AN  EXAMPLE  OF  A  TOOL  WHICH  CAN  BE  MADE  IN  A  WELL  ORGANIZED  TOOL  ROOM. 

Milling  cutter  6£  by  26  in.;  it  will  be  noted  that  the  teeth  are  inserted,  that  they  are  made  ot 
flat  pieces  of  tool  steel,  although  inserted  spirally  in  the  cutter,  and  that  they  are  ground 
so  as  to  cut  at  the  same  angle  throughout  their  length. 


Many  of  these  small  parts  can  be  standardized  for  all  engines; 
others,  again,  which  would  vary  in  design  from  one  class  of  engine 
to  another,  should  be  furnished  to  such  engines  only  as  it  had  been 
decided  to  standardize,  and  such  other  unstandardized  engines  as 
standard  parts  could  be  made  to  fit. 

It  will  be  found,  when  this  system  of  supplying  centrally  manu- 
factured articles  to.  local  stores  is  promulgated,  that  there  will  be 


TOOLS    PRODUCED    IN    A    WELL    ORGANIZED    RAILWAY-SHOP    TOOL  ROOM. 

These  were  all  made  from  the  best  designs,  and  more  economically  than  they  could  have  been 

purchased 
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great  difficulties  in  obtaining  a  satisfactory  working  of  the  system, 
for  the  reason  that  the  foreman  and  others  managing  shops  and 
round  houses  will  not  have  any  comprehensive  idea  as  to  the  kind 
and  amount  of  stock  supplies  they  require,  and  even  where  they  do 
have  such  an  idea,  will  not  have  the  opportunity  (or  take  it)  to 
submit  lists  to  the  authorities  through  whom  the  stock  must  be 
ordered. 


MILLING  THE  STEAM  PORTS  IN  A  PISTON -VALVE  BUSHING. 
The  old  method  of  setting  by  hand  and  milling  one  port  at  a  time. 


The  various  stores  keepers  will  of  course  do  their  best  to  keep 
on  hand  sufficient  reserves  of  stock  to  supply  estimated  shop  needs, 
but  in  this  effort  on  the  part  of  the  stores  keepers  very  little  assist- 
ance is  usually  rendered  by  the  shop  managements.  As  a  conse- 
quence, the  stores  keeper  will  often  order  some  articles  in  quantities 
out  of  all  proportion  to  consumption,  and  other  parts,  frequently 
needed,  will  be  but  meagerly  supplied ;  the  result  is  that  in  some 
respects  the  local  stock  platforms  are  piled  high  with  material  which 
is  delayed  an  unprofitable  length  of  time  in  getting  into  active  and 
useful  service ;  and  on  the  other  hand,  many  delays  result  to  engine 
repairs  owing  to  the  shortage  of  essential  parts,  such  shortage  not 
even  being  discovered  until  nearly  the  time  when  it  is  proposed  to 
renew  and  apply  the  part  to  the  engine. 

The  three  departments — stores,  mechanical,  and  operating — 
should  in  fact  "  get  together  "  in  some  practical  way  for  the  dis- 
cussion of  mutual  assistance.    The  operating  department,  seeing 
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FOUR-SPINDLE  MILLING  DEVICE  FOR  RAPID  WORK  ON  PISTON-VALVE  BUSHINGS. 
The  bushing  is  supported  on  a  mandrel  to  facilitate  turning. 

ahead  the  traffic  requirements,  should  forecast  as  nearly  as  possible 
changes  in  the  engine  assignment,  both  as  regards  the  number  of 
engines  assigned  to  different  divisions  and  runs,  and  also  as  regards 
the  type  of  engines  so  assigned.  The  mechanical  department,  pre- 
sumably well-posted  at  all  times  on  the  conditions  of  all  engines, 
should  indicate,  several  months  in  advance,  the  approximate  shop- 
ping dates  of  the  engines.  Knowing  these  two  factors,  it  should  be 
very  easy  to  decide  what  shop  would  undertake  the  repair  of  each 
engine  and  to  see  immediately  that  there  is  provision  of  the  prin- 
cipal material  which  will  be  required  on  these  engines,  such  as  tires 


INSIDE  VIEW  OF  MECHANISM  OF  VALVE-BUSHING  DEVICE. 


A  TYPICAL  TOOL  ROOM  FOR  CENTRALIZED  MANUFACTURE  OF  RAILWAY  MACHINE-SHOP  TOOLS. 
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(if  the  limit  of  tire  wear  is  exceeded),  shoes  and  wedges,  probably, 
bushings,  packing  rings,  and  perhaps  piston  rods. 

The  store,  thus  advised  in  advance,  should  be  able  through  its 
organization  to  have  the  requisite  material  on  hand  before  the  en- 
gine is  finally  withdrawn  from  active  service  and  repairs  com- 
menced. In  fact,  it  should  be  possible  in  regard  to  some  new  parts, 
to  have  already  completed  the  most  of  the  machine  work  even  before 
the  engine  is  stripped,  making  the  task  of  erecting  these  parts  onto 
the  engine  a  relatively  speedy  one,  thus  delaying  the  engine  from 
earning  service  the  least  possible  time. 

It  will  be  found  that  where  this  centralized  manufacture  is 
undertaken,  if  the  railway  system  is  not  a  very  extensive  one,  the 
central  shops  will  take  care  of  the  heaviest  repairs,  such  as  boiler 
and  fire-box  renewals,  and  shopping  of  engines  requiring  a  general 
overhauling  of  two  thousand  dollars  and  up  ;  this  is  on  account  of 
the  presumably  much  more  complete  equipment  of  the  central  shops 
in  regard  to  machine  tools  and  methods  of  handling  material  and 
work,  such  as  cranes  and  power  rolls  for  boiler  sheets.  On  a  rail- 
way system  that  extends  over  a  great  territory  between  termini 
more  than  one  such  shop  will  be  required  for  the  heavy  and  ex- 
pensive repairs,  though  in  no  case  should  there  be  more  than  one 
shop  doing  general  manufacturing.  In  either  case  the  method  of 
approximately  determining  in  advance  what  engines  will  require 
shoppings,  will  enable  the  management  to  take  care  of  the  heavy  re- 
pairs at  the  larger  shops  and  to  apportion  the  light  repairs  at  the 
smaller  shops  in  some  relation  to 
the  capacity  of  these  various  shops  : 
to  turn  out  the  work  economically  . 
and  expeditiously.  It  does  not 
pay  to  swamp  with  eight  or 
ten  engines  a  shop  builf 
for  an  output  capacity  of  J-  /  # 
six  engines  a  month,  as 


all  engines  will  be  de- 
layed so  much  longer  J 
from  getting  into 
active  service.  On 
the    other  hand 
there  is  a  limit  be- 
low which  it  is  not 
economy  to  make 
haste    in    turning    hydraulic  bushing  extractor  for  use  with  piston- 
out  engines.  These  valve  bushing  on  locomotives. 
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various  relationships— that  of  the  motive  power  to  the  traffic  require- 
ments, of  the  shops  to  their  capability  of  handling  repairs  to  motive 
power,  and  of  the  material  and  stores  department  to  furnishing  prompt 
delivery  of  material  as  nearly  completely  ready  for  application  as  is 
practicable — all  these  considerations  must  be  intelligently  gone  over 
and  decisive  action  taken  in  order  to  obtain  the  full  benefits  of  the 
general  methods  here  outlined. 

That  such  careful  and  thorough  consideration  is  well  worth 
while,  is  shown  by  the  fact  that  repairs  and  renewals  to  locomotives 
will  average,  on  a  railway  using  a  large  power,  more  than  $2,000 
per  engine  per  year — anywhere  from  forty  to  several  hundred  per 
cent  higher  than  it  need  be  with  careful  and  intelligent  manage- 
ment. Not  only  is  this  large  saving,  amounting  from  hundreds  of 
thousands  of  dollars  to  even  a  million  or  so  per  year,  quite  within 
reach,  but  an  almost  greater  financial  gain  is  obtainable  by  decreas- 
ing the  time  engines  are  kept  out  of  service  for  repairs,  thus  in- 
creasing their  earning  power  hundreds  of  thousands  of  dollars  per 
year  and  also  postponing  the  necessity  for  tying  up  capital  at  too 
early  a  date  in  additional  power  equipment. 

The  average  railroad  takes  from  three  weeks  to  two  months  to 
effect  a  general  overhauling  and  repairing  of  a  locomotive ;  Baldwin 
Locomotive  Works  can  build  complete  new  engines  in  an  incredibly 
short  time — a  very  few  days,  even  within  twenty-four  hours  it  has 
been  reported.  There  is  little  reason  why  some  of  the  methods 
making  such  rapid  production  possible  should  not  be  in  some  way 
adaptable  to  railroad  practice,  with  the  result  that  a  general  over- 
hauling would  not  require  over  a  week  or  ten  days  at  the  outside. 
Of  course,  if  shops  were  worked  night  and  day  on  three  shifts,  this 
time  of  detention  from  service  could  be  still  further  reduced  and  the 
additional  advantage  would  be  gained  that  the  shop  capacity  would 
be  greatly  increased  without  increased  capital  expenditure  on  build- 
ings and  equipment.  There  are  certain  disadvantages  in  working 
the  men  in  shifts  in  this  manner,  but  the  financial  benefits  are  so 
great  as  to  make  the  plan  well  worth  considering  in  respect  to  the 
larger  shops,  especially  where  extensions  of  plant  are  proposed. 


ELECTRIC  MACHINERY  FOR  THE  OPERATION 
OF  MEXICAN  MINES. 


By  Charles  V.  Allen. 

Mr.  Allen  here  concludes  his  descriptive  account  of  the  El  Oro  installation.  The  mine  is 
notable  for  the  completeness  with  which  electricity  has  supplanted  steam  as  direct  motive 
power,  and  for  some  of  the  economies  introduced  into  the  mine  and  mill.  Mr.  Allen's  first 
article,  in  our  September  issue,  dealt  with  the  general  features  of  the  plant.  He  sums  up  with 
a  more  detailed  description  of  one  of  the  interesting  developments  in  mining  economy  above 
referred  to — that  found  in  the  hoisting  machinery. — The  Editors. 

IN  the  purchase  of  power  the  El  Oro  Company  are  under  contract 
to  pay  for  a  certain  minimum,  which  is  about  three-fourths  of 
the  maximum.  This  is  paid  for  at  a  certain  fixed  price  per 
horse-power  year,  all  peaks  above  this  minimum  as  registered  by  the 
wattmeter  to  be  paid  for  on  a  kilowatt-hour  basis.  Evidently  it  is  for 
the  power  company's  interests  to  keep  the  peaks  off  their  system  as 
much  as  possible,  and  in  this  way  they  make  it  an  object  to  the 
customers  to  keep  the  peaks  off  their  individual  meters. 

In  the  service  heretofore  described  almost  the  only  peaks  of  conse- 
quence would  come  from  the  hoists;  therefore  at  the  largest  hoist 
installations  these  are  entirely  flattened  out  by  the  use  of  flywheel 
motor-generator  sets,  which  are  installed  at  the  Incline  and  Somera 
shafts.  Another  similar  set  is  to  be  placed  at  a  new  shaft  about  to  be 
opened.  The  results  accomplished  are  practically  perfect  and  their 
adoption  an  entire  success,  and  as  far  as  I  know  they  are  the  first 
installed  in  Mexico  or  the  States  for  this  heavy  hoisting  service. 

An  explanation  of  the  outfit  used  at  the  Somera  shaft,  which  is 
half  the  capacity  of  the  one  building  for  the  Incline,  will  suffice.  The 
hoist  was  originally  steam-driven,  being  double-drum  with  the  cages 
hoisting  in  or  out  of  balance.  The  shaft  is  1,500  feet  deep  and  a 
hoisting  speed  of  approximately  600  feet  per  minute  is  maintained. 
A  direct-current  200-horse-power  shunt-wound  motor,  250-volts,  with 
full-load  speed  of  207-revolutions,  is  direct-coupled  by  a  solid-flange 
coupling  to  the  pinion  shaft  of  the  hoist,  which  formerly  held  the 
crank  discs  for  steam  drive. 

In  an  adjacent  room  is  located  the  motor-generator  set,  com- 
prising an  alternating-current,  400-volt  induction  motor,  and  a  250- 
volt  shunt-wound,  direct-current  generator.     These  machines  are 
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T^e  upper  view  shows  the  200-horse-power  motor  operating  the  Somera  shaft  hoist.  The 
pinion  shaft  of  the  former  steam  hoist  is  seen  in  the  foreground.    The  lower  view  is 
the  250-horse-power  mo  tor- genera  tor  set  at  the  same  shaft,  showing  the  commu- 
tator end  of  the  hoist  motor,  coupled  to  the  shaft  hoist,  in  the  archway. 
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mounted  on  a  common  base  and  provided  with  a  common  shaft. 
Mounted  on  this  same  shaft  is  a  cast-steel  flywheel  with  solid  web 
instead  of  the  usual  spider  construction.  This  flywheel  weighs  7,250 
pounds,  the  greater  part  of  which  is  concentrated  at  the  rim,  and  is 
5  feet  6  inches  in  diameter.  The  shaft,  which  is  extra  heavy  to  bear 
this  weight,  is  supported  by  three  bearings  and  makes  720  revolutions. 
Mounted  on  a  bracket  on  the  generator  end,  and  overhung,  is  a  125- 
volt  compound-wound  direct-current  generator  used  as  an  exciter. 
All  three  armatures  are  pressed  on  the  one  shaft.  The  alternating- 
current  motor  is  fed  from  oil-insulated,  self-cooled  transformers 
located  in  a  separate  house  erected  purposely  for  them  in  a  small 
adjacent  building.  A  panel  controls  the  direct-current  generator  and 
exciter.  The  hoist  works  every  day  in  the  year,  24  hours  per  day, 
the  motor-generator  set  revolving  continually. 


MOTOR-GENERATOR    SET    FOR    INCLINE-SHAFT    HOISTING    OUTFIT,    WITH  IOO- 
HORSE-POWER  CRUSHER  MOTOR  AT  THE  RIGHT. 

Electrically  the  armatures  of  the  direct-current  hoist  motor  and 
generator  are  connected  together,  the  exciter  supplying  the  excitation 
of  the  field  of  both  machines.  The  field  of  both  the  hoist  motor  and 
the  direct-current  generator  are  under  the  control  of  the  hoist 
operator,  their  controllers  and  controlling  resistances  being  located  on 
the  hoist  platform.  The  field  of  the  motor  is  kept  practically  constant, 
the  controller  in  its  circuit  having  but  a  few  notches,  which  are  not 
changed  by  the  operator  when  once  the  hoisting  speed  desired  for  the 
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particular  work  at  hand  is 
decided  upon.  This  con- 
troller weakens  or  strength- 
ens the  motor  field,  there- 
by giving  a  fixed  strength 
of  field  which  corresponds 
to  a  fixed  speed  with  con- 
stant armature  current  in 
the  motor.. 

The  armature  current 
of  the  motor,  when  varied, 
consequently  varies  the 
torque  on  the  hoist  shaft, 
this  latter  being  directly 
proportional  to  the  amperes 
in  the  armature ;  this  varia- 
tion is  accomplished  by 
varying  the  shunt  field  of 
the  generator.  The  con- 
troller of  the  generator  field 
panels  controlling  hoist  motor-genera-  js    provided    with  many 

TOR  SETS  AT  SOMERA  AND  INCLINE  SHAFTS.  ,  .  .  . 

notches  for  cutting  in  or 
out  resistances.  When  the  hoist  is  at  rest,  the  controller  is  in  its  off 
position  and  the  generator  field  is  open,  giving  zero  field  on  it,  and 
zero  voltage  on  its  armature,  and  therefore  on  the  motor  armature.  In 
starting  a  load  the  generator  field  is  closed,  with  all  resistances  in 
circuit.  As  the  resistance  is  gradually  cut  out  by  the  operator,  the 
voltage  builds  up  on  the  generator,  and  the  current  in  the  motor 
armature,  until  the  motor  has  accelerated  to  full  speed  when  the  full 
voltage  of  the  generator,  250  volts,  is  being  applied  to  the  motor 
terminals.  The  reverse  operation  brings  the  motor  to  rest  when  the 
skip  has  reached  the  top  of  the  shaft.  The  direction  of  the  hoist 
motor  is  reversed  by  reversing,  the  positive  and  negative  exciter  leads 
to  the  generator,  and  this  is  done  by  the  operator  when  moving  his 
controller  handle  in  the  opposite  direction.  It  will  be  seen  that  the 
virtue  of  this  system  of  hoisting  is  embodied  in  the  flywheel,  which 
stores  up  energy  by  acquiring  the  full  speed  of  which  the  set  is  capable 
during  the  periods  of  rest  and  giving  it  off  when  most  needed  at  time 
of  starting  and  accelerating  the  load. 

Measurements  taken  show  that  such  a  set  requires  but  about  32 
horse  power  when  running  idle  and  reaches  a  very  small  maximum 
reading  on  a  wattmeter  in  the  alternating-current  motor  circuit  where 
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current  is  supplied  from  the  line  under  the  worst  conditions,  depend- 
ing on  the  load  lifted  and  hoisting  speed.  The  wattmeter  reading  be- 
comes a  strong  negative  indication  at  the  time  the  hoist  is  being 
slowed  down  before  reversal,  indicating  that  current  is  fed  into  the 
generator  from  the  hoist  motor,  acting  as  a  generator  for  a  short 
period,  and  thence  to  the  line,  all  of  which  means  a  saving  to  the 
power  consumer.  In  the  design  of  an  alternating-current  motor  for 
such  a  set  considerable  slip  is  a  desirable  feature,  to  allow  a  certain 
amount  of  speed  variation,  that  the  flywheel  may  respond  to  the  de- 
mands for  power  upon  it.  It  is  true,  many  machines  are  employed  in 
this  system.  It  means  also  a  more  expensive  first  cosit,  besides  the 
maintenance  of  direct-current  machines ;  nevertheless  the  latter  has 
not  proven  an  objectionable  feature  in  this  case.  The  straight  induc- 
tion hoist  motor  is  much  simpler,  to  be  sure,  and  with  small  units  the 
peaks  would  not  prove  too  expensive  to  counteract  its  advantages; 
with  large  units,  however,  the  flywheel-set  method  in  a  short  time 
pays  for  the  additional  outlay  by  the  entire  obliteration  of  the 
very  objectionable  peaks.  A  certain  other  advantage  which  accrues 
from  this  system  is  the  possibility  of  working  the  hoist  for 
a  short  period  of  time  in  cases  of  emergency,  even  after 
the  power  has  suddenly  been  cut  off  the  line  by  accident  or 
otherwise.  This  feature  might  prove  very  valuable,  say  in  cases  where 
a  blast  has  been  set  and  the  men  below  were  depending  on  the  hoist  to 


THE  INCLINE  SHAFT  HOIST,  SHOWING  400-HORSE  POWER  MOTOR  DIRECT-COUPLED 
TO  THE   PINION  SHAFT. 


TWO  VIEWS  OF  IOO-STAMP  MILL,  SHOWING  THE  CYANIDE  PLANT,  EL  ORO. 
Equipped  with  automatic  ore-handling  machinery  by  The  Blaisdell  Co.,  Los  Angeles,  Cal. 
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reach  a  place  of  safety.  The  motor-generator  set  above  described  will 
run  about  an  hour  before  stopping  after  all  current  has  been  cut  off 
the  motor  and  fields,  due  to  the  flywheel  capacity  of  all  the  moving 
parts. 
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RESULTS   OF   USING   MOTOR-GENERATOR   SET   WITH    FLYWHEEL   FOR  HOISTING 

WORK. 

From  Proceedings  American  Institute  of  Electrical  Engineers. 

In  the  case  of  the  large  Incline  shaft  outfit,  in  addition  to  the 
above  certain  additional  features  will  be  considered,  such  as  a  variable 
speed  alternating-current  motor  with  slip  rings  to  drive  the  set, 
started  and  controlled  by  a  drum-type  controller  in  conjunction  with 
grid  resistances,  so  that  the  slip  of  the  motor  may  be  varied  up  to  20 
per  cent  to  suit  local  conditions.  An  automatic  device  will  be.  used  to 
vary  this  resistance  so  as  to  draw  as  near  as  possible  a  constant 
current  from  the  line,  which  will  be  the  average  of  the  power  required 
by  the  hoist  motor.  A  brake  will  also  be  supplied  which  will  bring 
the  set  to  rest  in  about  five  minutes  when  a  total  shut  down  is  de- 
sired. An  inter-pole  arrangement  on  the  generator,  carrying  wind- 
ings in  series  with  the  armature,  will  prevent  field  distortions  due  to 
the  heavy  armature  current  drawn  at  the  time  of  starting  and  ac- 
celerating the  skip. 

A  150-horse-power,  250-revolution  synchronous  motor  drives  by 
belting  an  air  compressor,  formerly  rope-driven  from  a  separate 
engine,  for  supplying  a  part  of  the  drills  in  the  mine  and  air  for  agita- 
tion used  in  the  cyanide  process.  Another  225 -horse-power,  375- 
revolution  synchronous  motor  similarly  drives  a  larger  compressor. 
Both  of  these  motors  are  provided  with  the  usual  controlling  panels 
and  variable-speed  starting  motors. 


42 


THE  ENGINEERING  MAGAZINE. 


With  all  the  larger  size  constant-speed  induction  motors  there  are 
installed  separate  motor  panels.  Where  two  such  motors  are  located 
near  together  these  are  made  double-motor  panels  and  serve  as  an 
excellent  means  of  control  and  protection  to  the  motor.  Various 
banks  of  transformers,  for  lowering  the  voltage  from  3,000  volts  to 
400  volts  for  the  induction  motors,  are  located  at  different  places  about 
the  plant,  their  total  capacity  amounting  to  over  3,000  horse  power. 
Those  of  50-kilowatt  capacity  and  under  are  the  Westinghouse  Co.'s 
oil-insulated  "O.  D."  type,  and  those  above  that  are  "oil-insulated  self- 
cooled"  type.    These  have  all  been  installed  in  a  very  protected 


INGERSOLL-SERGEANT   AIR   COMPRESSOR   DRIVEN    BY    200-HORSE  -POWER  SYN- 
CHRONOUS MOTOR  AT   Il6  REVOLUTIONS. 

The  drive  is  effected  without  gear  reduction.    The  pinion  of  the  starting  motor  shown  at 
the  left  is  thrown  out  of  mesh  when  the  main  motor  is  running. 

manner  instead  of  being  allowed  to  occupy  any  unassigned  space 
available,  as  is  too  often  the  case.  In  all  cases  where  ample  room  was 
not  obtainable  separate  brick  buildings  have  been  built  for  them, 
with  removable  or  sliding  iron  doors  at  the  front  of  each  transformer. 
The  transformers  proper  are  set  on  iron  rails  allowing  them  to  be 
easily  slid  out  of  the  building  for  access  and  repair.  Where  ample 
space  within  the  buildings  occupied  by  the  motors  was  available  for 
the  transformers,  they  were  each  placed  in  brick  compartments  with 
iron  doors,  protecting  them  completely. 


TRANSFORMERS    ( I OO-KILOW  ATT)    AT    MILL    NO.    2,    SHOWING  COMPARTMENTS 
WITH    DOORS  REMOVED. 


ONE   OF   THE   TRANSFORMER  HOUSES. 
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A  complete  telephone  system  is  in  use  throughout  the  mine,  mill, 
and  offices,  with  a  local  central  in  the  sub-station.  By  its  installation  a 
vast  amount  of  time  has  been  saved  the  employees. 

The  only  remaining  possible  use  for  steam  in  this  large  installation 
today  is  in  connection  with  the  fire  pump.  Steam  is  kept  up  in  a  boiler 
in  case  electric  power  might  not  be  available  at  the  critical  moment. 

The  Mexico  Mine,  which  is  on  the  same  San  Rafael  vein  north  of 
Esperanza,  is  also  being  fitted  electrically  with  a  20-stamp  mill  and 
all  auxiliary  regrinding  and  cyaniding  apparatus.  A  200-horse-power 
synchronous-motor-driven  compressor  supplies  the  drills ;  the  hoists 
are  electrically  operated,  and  a  Gould's  triplex  station  pump  geared 
to  a  100-horse-power  induction  motor  is  located  in  the  mine  for  un- 
watering  purposes.  The  equipment  of  this  mine  and  mill  is  also  of  the 
Westinghouse  manufacture. 

The  contrast  in  favor  of  modern  electrical  power  in  these  large 
installations  is  very  noticeable.  Large  quantities  of  stored  fuel,  repre- 
senting no  little  investment,  are  no  longer  to  be  seen  nor  are  they 
necessary.  The  large  force  of  wood  handlers,  firemen,  engineers, 
helpers,  etc.,  have  been  done  away  with.  The  consumption  of  oil,  the 
repairs  to  boilers  and  engines,  etc.,  always  incident  where  steam  is  the 
power,  and  often  assuming  large  values  in  a  year's  time,  are  now 
avoided,  not  to  mention  the  greater  cleanliness,  convenience,  better 
control  of  machines,  and  time  saved  in  starting  and  stopping  of  the 
mill  and  accessories,  as  well  as  that  formerly  lost  in  shut  downs  re- 
quired for  repairs.  In  case  of  accident  to  any  one  of  the  machines, 
formerly  driven  from  long  line  shafts,  it  often  meant  shutting  down 
the  engines  with  a  resulting  loss  in  output.  All  this  is  now  corrected 
with  the  individually  motor-driven  machines  in  present  use. 

The  cost  of  extraction  in  February  was  reduced  to  $5.01  per  ton 
of  ore,  as  against  $6.00  per  ton  in  January.  In  January  steam  drive 
was  still  used  on  some  machines,  while  in  February  a  further  change 
was  made  from  steam  to  electric  drive.  In  February,  with  still  con- 
siderable steam  being  used,  a  saving  of  $20,000  was  made  over  pre- 
vious entire  steam  drives.  The  consumption  with  use  of  steam  was 
about  200  cords  of  wood  per  day,  or  a  cost  of  about  $220  gold  per 
horse-power  year. 

Probably  the  most  impressive  thing  to  a  visitor  about  this  entire 
electrically  operated  El  Oro  installation  is  the  vast  amount  of  work 
done  with  so  few  employees,  both  in  mills  and  cyanide  plant.  This 
is  of  course  accounted  for  by  the  many  modern  automatic  and  labor- 
saving  devices  employed-  from  the  mines  to  the.  tailings  pile. 


THE  COST-STORES  SYSTEM  OF  A  MODERN 
BOILER-MANUFACTURING  PLANT. 


By  H.  S.  Knowlton. 


The  methods  and  forms  described  in  the  following  article  take  an  interesting  place  in  the 
series  of  cost-keeping  systems  described  in  The  Engineering  Magazine,  by  their  clearness, 
simplicity,  and  sufficiency. — The  Editors. 


iHE  cost-stores  system  of  the  Robb-Mumford  Boiler  Company, 


X  as  used  at  its  new  manufacturing  plant  in  South  Framingham, 
Mass.,  presents  a  number  of  interesting  features  which  seem 
to  be  well  worth  examining  from  the  standpoint  of  industrial  economy. 
In  the  manufacture  of  the  equipment  of  engineering  it  is  an.  easy  mat- 
ter to  employ  an  exceedingly  complex  system  of  stores  records,  cost 
taking,  and  general  accounting,  for  apparatus  of  this  kind  involves 
as  a  rule  a  large  number  of  separate  parts  in  each  unit  of  product  • 
and  the  employment  of  a  high  percentage  of  skilled  labor  on  every 
order  which  is  executed.  Unless  great  care  is  taken  in  the  conduct 
of  such  a  plant,  the  cost  and  stores  system  ultimately  becomes  either 
so  unwieldy  that  its  forms  are  slighted  by  the  employees  concerned 
with  it,  or  so  voluminous  that  a  large  and  expensive  staff  is  required 
to  keep  the  records  up  to  date. 

In  the  Robb-Mumford  plant  the  effort  has  constantly  been  to  per- 
form only  necessary  work  in  the  operation  of  the  cost  and  stores 
system,  and  to  avoid  excessive  refinements  in  clerical  duties  con- 
nected with  the  maintenance  of  material  and  the  analysis  of  produc- 
tion cost.  The  design  of  the  new  shops  favors  economical  production. 
Reinforced-concrete  steel-frame  buildings,  motor-driven  machine 
tools,  electric  cranes,  and  pneumatic  hoists  for  handling  material  at 
all  stages  of  the  shop  cycle,  in  horizontal,  vertical,  or  angular  paths, 
and  special  receiving  and  delivering  side  tracks  from  the  main  line 
of  the  Boston  and  Albany  Railroad,  coupled  with  a  progressive  and 
orderly  location  of  departments,  facilitate  both  production  and  its 
supervision. 

The  company  is  the  successor  of  Edward  Kendall  and  Sons,  of 
Cambridge,  Mass.,  the  proprietors  of  the  old  Charles  River  Iron 
Works.  In  its  new  plant  it  builds  the  internally  fired  boiler  which 
bears  the  company's  name,  for  stationary,  marine  and  portable  pur- 
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poses,  return-tubular,  vertical,  locomotive-type,  and  water-tube 
boilers,  stacks,  tanks,  penstocks,  and  miscellaneous  sheet-iron  work. 
Considerable  outside  jobbing  or  repair  work  is  also  performed.  The 
company  has  no  foundry  of  its  own,  but  sends  patterns  of  its  own 
manufacture  to  outside  foundries  for  casting.  About  one  hundred  and 
fifty  men  are  employed  in  the  works,  all  being  day  workers.  There 
are  nine  home-office  employees  and  three  outside  agents,  exclusive  of 
the  executive  officers.  Figure  I  is  an  organization  diagram  of  the 
company.  The  directly  productive  departments  are:  pattern  shop, 
machine  shop,  laying-out  department,  boiler  department,  blacksmith 
shop,  and  sheet-iron  department. 


The  Eng.  Magazine 

FIG.   I.      ORGANIZATION  DIAGRAM. 


The  relations  and  responsibilities  of  the  several  departments  and 
officials  are  clear  from  the  diagram,  although  direct  intercourse  be- 
tween one  department  and  any  other  is  not  indicated.  This,  of 
course,  takes  place  freely,  with  particular  reference  to  the  exchange 
or  securing  of  information,  but  neither  labor  nor  material  can  be 
ordered  without  recourse  to  the  prescribed  channels  to  be  described. 
An  intercommunicating  telephone  system  connects  all  departments. 
A  cardinal  feature  is  the  concentration  of  clerical  work  at  the  office. 
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Each  department  has  its  own  foreman,  but  no  special  department 
clerk  is  provided.  The  stores-keeper's  duties  are  mainly  to  keep  track 
of  material  arriving,  to  execute  stores  orders,  and  to  inform  the 
office  constantly  of  material  withdrawn.  All  the  records  of  material 
are  kept  in  the  main  office  by  the  stock  clerk,  who  is  an  employee 
of  the  order  and  cost  department.  The  store-house  is  located  at  the 
entrance  of  the  shops,  near  the  laying-out  department  and  machine 
shop. 


MEMORANDUM  FOR  ORDER. 

 190  I 

Sold  to  

Ship  to  

Address  

Routing  

When  Purchaser's  order  :  

Order  received  by  Price  Terms*  

Credit  Entered  Date  Order  No  By  . 

This  memorandum  must  be  filled  out  in  full  by  person  receiving 
order  and  forwarded  to  works  with  all  sketches  and  data  sheets  attached. 

Person  filling  out  memorandum  will  be  held  responsible  for  the 
accuracy  of  same. 

R-M.  B.  Co.  Form  21    4000.2-26- '06 
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FIG.    2   MEMORANDUM   FOR  ORDER. 

Original  is  8 J  in.  wide  by  n  in.  high,  leaving  larger  blank  space  than  shown  between  head 

and  foot. 

The  general  books  in  the  accounting  department  are  concise  and 
up-to-date.  They  consist  in  the  main  of  a  sales  journal,  card  ledger, 
petty  cash  book,  bank  cash  book,  and  purchase  journal.  Accounts 
receivable,  bills  payable,  cost  sheets,  vouchers,  payrolls,  receipted 
bills,  closed  and  open  accounts,  are  all  handled  in  a  straightforward 
way,  with  suitable  cross  references  and  alphabetical  or  time  classifi- 
cation as  requirements  dictate. 

Figure  2  represents  in  reduced  size  a  "  Memorandum  for  Order  " 
as  received  by  the  company  at  its  home  office.  This  indicates  the 
names  of  the  purchaser  and  the  consignee,  the  address  o'f  the  latter, 
the  route  for  shipment  if  specified,  date  of  required  shipment,  pur- 
chaser's order  number,  price,  terms,  and  recipient  of  the  order.  Be- 
fore a  shop  order  is  sent  out  upon  this  order  as  a  basis,  the  material 


HOW  RECEIVED 
CHARGE  TO 
ADDRESS 
SHIP  TO 


DATE  ISSUED  190 


JOBNO. 


TO  BE  SHIPFED  190 


INDEX  NO. 


pmcTE  [[^^iM'rM1'!  Fl  sHAMouNT[  total 
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COST   SHEET   AND    SHIPPING  WARRANT. 


FIG.    3.    COMBINED    SHOP  ORDER, 

The  original  is  a  large  sheet,  14  by       in.;  the  column  ruling  of  the  lower  portion  is  carried 
also  on  the  back  of  this  part.    Fig.  3A  is  attached  to  the  top  of  this  form,  with 
a  line  of  perforations  by  which  it  may  be  folded  back  under  the  head 
for  duplication,  and  afterward  torn  off. 
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required  is  ascertained  from  the  engineering  department's  records, 
and  the  stores  records  are  examined  to  make  sure  that  the  material 
wanted  is  in  stock.  The  shop  order  is  then  prepared  by  the  order 
clerk  on  a  form  reproduced  in  smaller  size  in  Figure  3.  This  form 
is  in  reality  a  combined  shop  order,  cost  sheet,  and  shipping  warrant. 
The  detachable  shop-order  sheet  (Figure  3  A)  at  the  top  is  in  most 
particulars  a  duplicate  of  the  head  of  the  main  sheet.  Each  shop 
order  is  given  a  consecutive  number  known  as  the  "  job  number," 
and  it  also  carries  on  its  face  a  description  of  the  product  required 
by  the  customer,  together  with  an  "  index  number  "  and  the  date 
and  consignee  of  the  shipment. 
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FIG.  3 A.  DETACHABLE  SHOP  ORDER,  FORMING  UPPER  PART  OF  BACK  OF  FORM  3. 
9^  by  6  in.;  attached  to  Form  3  by  the  perforated  edge. 

The  "  index  number  "  refers  to  a  tracing  kept  on  file  in  the  draft- 
ing department,  which  contains  a  complete  list  of  all  the  parts  of 
the  boiler  or  other  standard  product  of  the  company,  with  the  detail- 
drawing  numbers  for  these  parts,  the  numbers  of  each  part  required 
for  one  boiler,  the  material,  and  the-  pattern  number  of  castings. 
Four  blue  prints  of  this  index-number  tracing  are  sent  to  the  follow- 
ing persons  upon  the  making  out  of  a  shop  order:  superintendent, 
assistant  superintendent,  foreman  of  the  laying-out  department,  and 
foreman  of  the  boiler  shop.  Before  the  shop-order  slip  is  torn  off 
and  sent  to  the  superintendent,  the  order  clerk  places  the  essential 
particulars  upon  the  head  of  the  cost  sheet. 
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Upon  receiving  the  shop  order  the  superintendent  makes  out  a 
work  order  (Figure  4)  and  delivers  one  of  these  to  each  department 
foreman  concerned  in  the  execution  of  the  job.  No  work  can  be 
done  in  any  productive  department  without  the  authorization  of  one 
of  these  orders.  In  case  a  work  order  originates  with  a  department 
foreman  who  desires  work  performed  in  another  department,  the 
order  is  returned  to  the  originator  upon  the  completion  of  the  work, 
as  specified  at  the  left-hand  edge.  Otherwise  each  work  order  is  re- 
turned to  the  superintendent  or  his  assistant,  signed  by  the  foreman 
of  the  executing  department  when  completed.  The  job  number  is 
placed  on  all  work-order  slips  and  the  date  of  completion  recorded 
upon  each  slip. 

In  case  any  additional  facts  come  to  light  in  regard  to  a  job  after 
the  shop  order  has  been  issued  by  the  order  clerk  in  the  office,  an 
"  additional  information  "  slip  is  sent  to  the  superintendent  in  ex- 
actly the  same  way  as  the  original  shop  order.  This  slip  is  in  close 
resemblance  to  the  original  order,  but  does  not  carry  the  index  num- 
ber for  blue  prints.  Ultimately  it  is  planned  to  place  a  case  of  stand- 
ard blue  prints  for  each  standard  product  in  the  shops,  so  that  these 
can  be  referred  to  more  quickly  in  the  execution  of  orders  by  the 
several  departments.  In  case  a  workman  withdraws  a  print  from 
the  rack,  a  check  will  be  left  to  facilitate  its  location  and  prompt  re- 
turn. 


• 

RETURN  THIS  ORDER  TO  ABOVE  DEPARTMENT 
AS  SOON  AS  COMPLETED 

TO                                                   DATF,  ISS.UFJD  190 

MEMORANDUM  OF  WORK  REQUIRED. 

ISSUED  BY                            DFPARTMFNT  PF..R 

CHARGE  TIME 
TO 

JOB  NO. 

NOTE.— GIVE  DRAWING  NO.  AND  PATTERN  NO.  ON  THIS  MEMO.  WHENEVER  POSSIBLE 

THIS  JOB  COMPLETED  ipo 
SIGNED 

The  Eng.  Magazine 

FIG.  4.    WORK  ORDER. 
Original  is  o£  by  6  in. 
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FIG.   5.  WORKMAN'S  DAILY  TIME  SLIP. 
The  back  carries  printed  instructions  to  the  employees  for  the  use  of  the  card;  7  by  3^  in. 

Instructions  have  been  issued  that  no  work  must  be  done  in  the 
factory  except  in  execution  of  written  shop  orders,  and  this  rule  is 
kept  closely,  although  in  case  of  emergency  repairs,  the  work  would 
naturally  be  started  at  once  and  later  a  confirming  order  secured 
from  the  office.  All  shop  orders  are  of  one  class,  but  the  cost  of 
their  execution  is  charged  to  the  proper  account  in  a  manner  to  be 
later  described. 

Each  workman  upon  being  hired  is  given  a  number  upon  a  brass 
check.  On  entering  and  leaving  the  factory  he  registers  his  time  by 
means  of  a  centrally  located  recording  clock,  which  stamps  his  in  and 
out  time  upon  a  pasteboard  daily  time  slip,  illustrated  in  Figure  5. 
The  brass  check  is  used  in  the  pay  envelope  in  a  way  to  be  mentioned 
shortly.  Upon  this  time  slip  each  workman  records  his  name,  num- 
ber, the  date,  the  job-order  numbers  upon  which  he  has  worked,  the 
nature  of  the  job,  and  the  time  spent  upon  it.  These  slips  are  OK'd 
by  the  department  foreman  and  transmitted  to  the  office,  where  a 
clerk  in  the  cost  and  order  department  extends  the  figures  and  totals 
them,  checking  the  time  specified  against  the  time  recorded  upon  the 
slip  by  the  clock.  From  these  daily  time  slips  the  labor  cost  of  each  job 
is  transferred  to  the  cost  sheet,  which  is  divided  into  six  daily  col- 
umns for  each  week's  work  of  every  employee  connected  with  that 
particular  job  order,  and  provided  with  columns  for  rates,  exten- 
sions, and  totals.  The  entire  shop  force  is  handled  by  a  single  pay- 
roll. In  each  employee's  pay  envelope  is  a  brass  check  numbered  in 
duplicate  with  the  check  given  previously  to  the  employee,  and  all 
the  envelopes  are  numbered  correspondingly.  When  paying-ofl  time 
arrives  on  Saturdays,  each  man  presents  his  brass  check  to  the  pay- 
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FIG.   6.   GOODS-WANTED  SLIP. 
Original  is  8£  in.  wide  by  ii  in.  high. 

master  in  exchange  for  his  envelope,  receiving  therein  a  check  for  the 
following  week.  Overtime  is  easily  figured  by  the  excess  of  the 
total  hours  per  day  on  the  time  slip  above  nine  hours,  which  is  the 
shop  schedule.  The  employees  are  not  required  to  sign  receipts  for 
money  paid  to  them  according  to  the  payroll  account.  The  time  of 
the  engineering  and  drafting  department  is  charged  as  far  as  possible 
into  the  different  job  order-cost  sheets;  machine  tools  are  not  re- 
corded separately  upon  the  workman's  time  slip,  but  are  figured  in 
the  final  estimate  of  the  selling  price. 

All  materials  are  bought  by  the  purchasing  agent,  who  also  makes 
up  special  estimates  for  proposals.  When  material  is  wanted  by  any 
department,  the  department  head  makes  out  a  "  goods-wanted  "  slir> 
(Figure  6),  stating  the  details  essential  to  its  purchase.  The  origi- 
nator of  the  slip  signs  it,  and  if  it  receives  the  signature  of  the  general" 
manager  for  approval  it  is  accepted  by  the  purchasing  agent  as  a 
basis  for  his  order  ensuing. 

The  order  issued  by  the  purchasing  agent,  Figure  7,  is  about  the 
size  of  a  "  goods-wanted  "  slip,  light  blue  in  color,  and  it  is  issued 
in  triplicate  when  made  out.  It  specifies  the  goods  required,  bears 
a  consecutive  order  number,  indicates  the  job  number  if  the  material 
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is  wanted  for  a  specific  shop-order  fulfilment,  and  states  the  manner 
of  shipment  desired.  The  duplicate  copy  is  kept  by  the  purchas- 
ing agent  for  record,  and  this  is  a  white  sheet  containing  blank  forms 
to  receive  the  essential  particulars  of  the  addressee's  reply,  namely, 
the  date  of  acknowledgment,  promised  date  of  shipment,  date  of  the 
invoice,  and  the  car  number.  The  company  requests  that  its  order 
number  be  placed  on  all  invoices  and  packages  to  facilitate  the  identi- 
fication of  incoming  shipments.  The  triplicate  of  the  purchasing 
agent's  order  is  sent  to  the  stores-keeper ;  it  is  a  simple  statement  of 
the  order  number,  supplying  party,  material  wanted,  and  the  job 
number  for  which  the  material  is  destined.  The  stores  keeper  is 
thus  enabled  to  hold  himself  in  readiness  to  receive  the  shipment  in- 
telligently. As  soon  as  the  goods  arrive,  the  stores  keeper  notifies 
the  purchasing  agent  by  filling  out  a  blank  reproduced  in  Figure  8 
in  reduced  size.  The  purchasing-order  number,  routing,  date  of  in- 
voice and  reception,  quantity  and  description  of  articles,  are  included 
in  this  memorandum. 

The  stock  records  are  maintained  in  an  alphabetical  card  cata- 
logue which  shows  at  any  time  on  5  inch  by  8  inch  cards  the  nature 
of  the  material,  the  maximum  and  minimum  amounts  allowable  to 
be  kept  in  stock,  the  unit  of  material  employed,  the  order  number, 


ROBB-MUMFORD  BOILER  CO. 

CHECKED  BY  SOUTH  FRAMINGHAM,  MASS., 

NUMBER 

TO 

PLEASE  SHIP  THE  FOLLOWING  GOODS  TO  OUR  ADDRESS.  PLACE  OUR  ORDER  NUMBER  ON  ALL  INVOICES  AND  PACKAGES. 
SEND  ALL  INVOICES  IN  DUPLICATE. 


FOR  JOB  NO, 

SHIP  BY 

VIA  ROBB-MUMFORD  BOILER  CO. 

TO  SOUTH  FRAMINGHAM,  MASS.   pur.  agt. 
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FIG.   7.    ORDER  ISSUED  BY  PURCHASING  AGENT. 
Original  is  8i  in.  wide  by  n  in.  high — pale  blue. 
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GOODS  RECEIVED 
FROM   —                       CONTAIN FD  LM   

QUANTITY 

DESCRIPTION 

HATE  RECEIVED                                     1QO            VIA                               ORDER  NO- 

DATE  OF  INVOICE                                    1Q0              ftlRNFn  ftTORFKFPPFR 

FIG.  8.    stores-keeper's  notification  to  purchasing  agent  of  goods 

RECEIVED. 
The  original  is  8^  by  si  in. 


quantity  ordered  at  any  date,  the  quantity  reserved  from  delivery  to 
the  stores  keeper  on  account  of  any  specified  job,  the  quantity  re- 
ceived at  any  date,  its  unit  price  and  total  value,  the  quantity  and 
value  used  on  any  specific  job,  and  the  quantity  and  value  on  hand. 
Yellow  cards  are  used  to  record  purchased  material  which  has  not 
been  worked  upon  in  the  factory,  while  that  which  has  been  ma- 


stock  record  c 
where  stored 

)F                                     MAX.                    DESCRIPTION  F5g*9 

-                                            MIN.  UNIT 

ORDERED 

RESERVED 

RECEIVED 

USED 

ON  HAND 

ORDER  NO. 

NO. 

DATE 

NO. 

JOB 

DATE 

NO. 

QUANTITY 
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JOB 

NO. 

VALUE 

DATE 

NO. 

VALUE 

FIG.  9.  STOCK  CARD. 
Original  is       by  5 J  in.,  manila  card,  printed  in  the  same  form  on  the  back. 
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chined  or  otherwise  increased  in  value  before  being  stocked  is  re- 
corded upon  red  cards.  A  sample  stock  card  is  reproduced  in 
Figure  9. 

Material  can  be  drawn  from  the  stores  department  only  upon 
presentation  of  a  stores  requisition  (Figure  10)  signed  by  a  respon- 
sible official,  such  as  a  department  head  or  the  superintendent.  These 
requisitions  on  the  stores  keeper  specify  the  job  number,  dates  of 
issue  and  delivery,  quantity,  nature  of  the  material,  pattern  number, 
unit  price,  and  value.  They  are  numbered  consecutively  and  signed 
by  the  originator  and  delivering  employees.  Upon  their  receipt  by 
the  stock  clerk  they  are  used  by  him  as  a  basis  upon  which  to  bring 
the  stock  cards  up  to  date,  and  the  dates  of  entry  upon  the  latter 


TO  STORE 

DATE  ISSUED                              RFQ.  NO. 

DATE  DELIVERED                        ,,IOB.  .NO. 

KFPPPR._  p|  EAfiF  nPLIVFR  TO 

NUMDER 

DESCRIPTION 

PATTERN 
NUMBER 

QUANTITY 

COST 
PRICE 

VALUE 

ENT'D  STOCK 
DELIVERED  B\ 

CARDS                                   FNT'D  COST  SHFFT 

'  SIGNFD 

FIG.   IO.  STORES  REQUISITION. 

Original  is  8^  by  5^  in. 


and  upon  the,  cost  sheets  are  recorded.  All  the  material  used  in  fill- 
ing a  shop  order  is  listed,  together  with  its  cost  price,  upon  the  job 
order  or  cost  sheet  in  the  "  material "  column.  In  case  material  is 
returned  to  the  stores  keeper  as  excess  from  any  job,  a  new  "  goods- 
received  "  slip  is  made  out  by  the  latter  and  sent  to  the  stock  clerk, 
practically  as  though  the  material  has  been  received  afresh.  This 
compensates  for  the  partial  usage  of  the  requisitioned  quantity. 

In  case  a  stock  order  cannot  be  filled  at  once,  the  stores  keeper 
fills  as  much  of  it  as  is  possible,  holds  the  requisition,  and  makes  out 
a  "  goods-wanted  "  slip  for  the  balance.  Sometimes,  when  any  par- 
ticular stock  (as  a  certain  size  of  rivets)  is  getting  low,  he  sends  a 
pink  statement  slip  of  goods  on  hand  at  the  close  of  business  on  a 
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certain  date  to  the  stock  clerk,  who  looks  up  the  situation  on  the 
stock  cards  and  takes  the  requisite  steps  to  order  more. 

The  stores  department  is  equipped  with  a  spur-track,  so  that  cars 
of  freight  can  be  unloaded  close  by  the  stores  keeper's  office,  and  it 
is  served  by  a  5-ton  electric  traveling  crane  which  is  of  the  greatest 
use  in  transferring  boiler  plates,  boxes  of  supplies,  rivets  in  kegs, 
etc.,  to  the  various  racks,  shelves,  and  bins.  A  set  of  platform  scales 
is  located  in  the  roadway  between  the  general  office  and  the  stores 
keeper's  office,  so  that  castings  may  be  readily  checked  upon  arrival. 
The  more  common  sizes  of  rivets  are  stored  in  a  special  bin  divided 
into  vertical  compartments,  with  sliding  doors  at  the  bottom.  When 
any  door  is  raised,  the  desired  size  of  rivets  fall  out  for  use.  Boiler 
plates  are  stored  in  vertical  racks  at  each  side  of  a  central  aisle,  over 
which  the  crane  passes  in  depositing  stock  in  place  or  transferring  it 
to  the  laying-out  department.  Castings  and  all  parts  which  are  to 
be  machined  are  stored  in  the  shop  yard  just  outside  the  machine 
department;  bar  iron  and  angle  iron  are  stored  in  a  rack  outside  the 
blacksmith  shop;  patterns  are  kept  on  numbered  shelves  and  com- 
partments and  designated  by  aluminum  tags  stamped  by  a  machine 
in  the  drafting  room,  and  tubes  are  stored  in  sheds  just  outside  the 
boiler  shop,  where  they  can  be  drawn  upon  in  the  latter  stages  of 
boiler  manufacture.  Any  stock  kept  in  a  productive  department  is 
under  the  care  of  the  stores  keeper. 

The  drafting  department  is  organized  on  a  thoroughly  systematic 
basis,  and  all  drawings  upon  tracing  cloth  are  executed  upon  one  of 
four  sizes  of  sheet:  A,  28  inches  by  40  inches;  B,  28  inches  by  20 
inches;  C,  20  inches  by  14  inches;  D,  14  inches  by  10  inches.  The 
sizes  decrease  in  the  ratio  of  two  to  one.  All  drawings  on  tracing 
cloth  have  a  ^-inch  border.  As  far  as  possible,  detail  drawings  are 
made  on  B  and  C  sheets.  Indexes  of  drawings  are  all  made  on  C 
sheets.  The  number  for  the  index  sheet  is  taken  consecutively  from 
a  book  marked  "  drawing  numbers,"  which  gives  the  size  of  the 
sheet,  size  of  the  boiler,  date,  and  order  number.  New  details  are 
given  the  same  number  as  the  index  sheet,  but  are  followed  by  a 
letter  to  distinguish  the  different  drawings  and  preceded  by  the  letter 
representing  the  size  of  the  sheet,  as  C — 408 — E.  When  detail  draw- 
ings are  made  of  a  tank  or  machine  requiring  only  one  sheet,  this 
sheet  is  given  a  number  the  same  as  an  index  sheet,  without  any 
letter  following.  Drawings  are  filed  away  in  consecutive  order  in 
drawers  corresponding  to  the  size  of  the  sheets,  and  a  card  index  of 
all  products  in  alphabetical  classification  is  kept.    A  card  index  of 
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detailed  drawings  is  also  kept,  and  a  large  number  of  detailed  draw- 
ings on  small  cards  for  pattern  work  are  filed  in  a  special  case  alpha- 
betically. Another  feature  is  a  book  of  pattern  titles  and  numbers 
and  the  corresponding  drawing  numbers.  A  shop  pattern  book  is 
also  about  to  be  placed  in  service  which  will  show  the  location  on 
rack,  shelf,  and  section,  the  number,  name,  and  drawing  number  of 
all  patterns  stored  by  the  company. 

After  each  shop  order  has  been  completed  and  inspected,  the  in- 
spector's signature  is  placed  upon  it  and  also  the  superintendent's. 
The  shipper  takes  the  completed  shop  order  as  a  warrant  for  execut- 
ing the  shipment,  which  leaves  the  factory  forthwith.  The  entire 
transportation  problem  of  the  product  is  handled  by  the  shipper. 

All  expenses  are  classified  under  one  of  the  following  heads: 
Management,  Selling,  Factory,  Stores,  Work  in  Progress,  Plant  Ac- 
count, or  Real  Estate.  The  factory  expense  includes  repairs  and 
maintenance  of  equipment,  power  cost,  and  all  unproductive  labor  in 
the  shop.  The  plant  account  is  essentially  a  capital  account,  and 
additions  to  or  deductions  from  the  value  of  the  entire  physical  equip- 
ment are  charged  to  this  division  of  expense.  In  estimating  new 
work,  the  sales  department  adds  to  the  actual  labor  and  material  cost 
a  certain  percentage  to  cover  shop  expenses,  such  as  power,  super- 
vision, and  non-productive  labor  in  general,  and  to  this  net  cost  of 
the  job  adds  another  percentage  to  cover  all  fixed  charges  and  divi- 
dends. The  first  percentage  mentioned  has  been  determined  by 
experience,  and  the  second  is  figured  yearly  by  the  executive  officers 
of  the  company. 


THE  PLANNING  AND  CONSTRUCTION  OF  THE 
POWER  PLANT. 


By  A.  E.  Dixon. 


III.     BOILERS,  STOKERS,  AND  CHIMNEYS. 


Mr.  Dixon's  introductory  paper  appeared  in  our  issue  for  August  last,  and  his  first  article  in 
the  main  series  (published  last  month)  discussed  the  location  of  the  plant  and  the  storage  and 
handling  of  fuel.  His  topic  in  November  will  be  "Natural  and  Mechanical  Draft  " — The 
Editors. 


HERE  are  many  different  makes  of  boilers  on  the  market,  in  a 


wide  variety  of  types,  and  while  numerous  claims  are  made, 


in  regard  to  the  efficiency  of  particular  specimens,  there  is,  if 
any,  but  a  very  slight  difference  in  their  inherent  efficiency,  though  in 
actual  working  wide  differences  appear ;  this  is  due  to  the  manner  in 
which  the  boiler  is  set  and  fired  and  the  fuel  used.  There  are  many 
tables  in  existence,  supposed  to  show  the  results  attained  by  the  use  of 
different  fuels,  under  test  conditions,  and  while  the  accuracy  of  the 
figures  given  may  be  beyond  doubt,  there  are  many  variables  in  such 
work  which  cannot  be  embodied  in  the  table. 

In  some  cases  boilers  have  reached  an  efficiency  under  test  as  high 
as  80  per  cent,  and  a  little  extra  has  been  claimed ;  such  results,  how- 
ever, are  attained  only  with  the  boiler  clean  and  all  conditions  favor- 
able. When  the  endeavor  is  made  to  pin  a  boiler  maker  down  to  a 
guarantee,  it  will  be  found  that  an  efficiency  of  less  than  80  per  cent 
will  be  specified,  and  in  such  a  case  the  boiler  maker  is,  naturally,  very 
careful  to  safeguard  his  interests  by  specifying  all  the  conditions 
affecting  operation,  including  the  fuel.  In  regular  operation  the  effi- 
ciency of  the  boiler  is  much  less,  being  greatly  reduced  by  the  fact 
that  while  its  operation  is  intermittent,  the  consumption  of  fuel  goes 
steadily  on,  though,  of  course,  at  a  greatly  reduced  rate  during  the 
times  when  the  boiler  is  banked. 

In  regard  to  safety,  no  boiler  is  absolutely  safe  from  explosions ; 
but  such  accidents  seldom  occur  with  water-tube  boilers,  though  the 
tubes  occasionally  burst:  The  increasing  use  of  water-tube  boilers 
arises  largely  from  the  fact  that  this  type,  owing  to  the  smaller 
quantity  of  contained  water,  in  proportion  to  the  heating  surface, 
and  its  better  circulation,  permits  steam  to  be  raised  very  rapidly  in 
response  to  sudden  demands.    Fire-tube  boilers,  particularly  the  hor- 
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FIRING  FLOOR  IN   BOILER  HOUSE   OF  THE   CENTRAL  LONDON  RAILWAY'S 
POWER  STATION,   SHEPHERD'S  BUSH,  LONDON. 

The  C.  W.  Hunt  Co.,  N.  Y. 

izontal  return  tubular,  are  largely  used  on  account  of  their  lower  first 
cost.  Internally  fired  boilers  possess  the  advantage  of  not  requiring 
an  expensive  brick  setting,  with  its  attendant  air  leakage,  but  unless  a 
very  large  combustion  chamber  is  provided  they  are  at  a  disadvantnge 
in  the  burning  of  bituminous  coal.  For  the  same  reason  a  return 
tubular  boiler  must  be  set  higher  above  the  grate  for  such  fuel  than  is 
required  when  anthracite  coal  is  burned.    Carrying  this  reason  fur- 
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ther,  many  engineers  hold  that  the  furnace  for  bituminous  coal  should 
be  of  the  "  Dutch  oven  "  type,  and  in  many  cases  a  partial  attempt  to 
get  this  effect  is  made  by  the  "  coking  arch  "  over  the  fore  part  of  the 
grate.  Taking  an  example  from  the  waste-heat  boilers  so  often  found 
over  puddling  furnaces,  which  operate  on  the  secondary  combustion 
of  the  waste  gases  as  well  as  their  contained  heat,  a  gas  producer  has 
been  designed  for  use  with  boilers,  being  placed  below  them  and  the 
air  required  for  the  combustion  of  the  producer  gas  being  preheated 
before  it  is  admitted  to  the  fire-box. 


BOILER  PLANT,   CARLTON   MAIN  COLLIERY. 
Bennis  stokers  and  compressed-air  furnaces,  with  coal  shoots  conveying  fuel  to  the  fnrnaces. 
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GENERAL  VIEW   OF   BOILER  INSTALLATION,   SECOND   ST.    AND   WYOMING  AVE. 
POWER  HOUSE   OF  THE   PHILADELPHIA   RAPID  TRANSIT  CO. 

Eight  700-h.  p.  units;  Parker  Boiler  Co.,  Phila.,  Pa. 


With  fire-tube  boilers,  collapsed  or  leaking  tubes  can  be  quickly 
plugged  in  an  emergency;  such  troubles  with  a  water-tube  boiler  in- 
volve its  shut  down,  as  it  is  necessary  to  remove  hand-hole  or  man- 
hole covers  in  order  to  get  at  a  tube  and  plug  it.  The  vertical  boiler 
has  not  found  favor  in  power  plants,  because  the  height  of  the  build- 
ing is  increased  by  their  use,  and  because  of  the  weight  of  the  steel 
required,  particularly  when  overhead  bunkers  are  employed ;  this  type 
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BOILER   HOUSE,    CARNEGIE   STEEL  CO- 

Cahall  boilers  and  Chain -Grate  Stokers,  both  sides  of  the  power  house;  transfer  in  the 
center,  discharging  to  stoker  hoppers  on  both  sides.    Installed  by  Heyl  & 
"  Patterson,  Inc.,  Pittsburg,  Pa. 


of  boiler  has  been  largely  used  in  mills.  With  the  horizontal  boiler, 
the  width  of  the  firing  aisle  must  be  sufficient  to  permit  of  the  with- 
drawal or  insertion  of  tubes. 

Some  boilers  are  so  designed  that  the  tube  to  be  replaced  must  be 
taken  out  through  the  hole  in  which  its  end  was  expanded.  Should 
this  be  done  by  the  use  of  tackle,  as  will  be  necessary  where  the  tube 
is  slightly  bulged,  the  hole  in  the  manifold  may  be  so  enlarged  that  a 
ferrule  will  be  requisite  to  hold  the  new  tube,  or  it  may  be  necessary 
to  cut  out  a  number  of  tubes  in  order  to  get  out  one  that  has  burst ;  as 
the  number  of  tubes  in  a  header  or  manifold  varies  from  four  to  four- 
teen, it  may  be  seen  that  such  an  operation  may  be  troublesome. 
Where  a  large  number  of  tubes  are  expanded  into  a  common  mani- 
fold, which  is  connected  to  the  drum  by  a  nipple  of  the  same  size  or 
slightly  larger  than  the  tubes,  it  may  happen  when  forcing  is  resorted 
to,  that  reverse  circulation  will  occur  in  the  upper  tubes,  which  will 
to  an  extent  interfere  with  the  flow  of  the  water  in  the  down-takes. 
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In  another  boiler  the  tubes  are  so  arranged  that  the  water  circulates 
through  them  in  series  instead  of  in  multiple,  a  single  series  being 
used  for  small  and  a  double  series  for  large  boilers.  In  this  boiler  the 
tubes  are  expanded  into  junction  boxes  which  can  be  separated  suffi- 
ciently to  permit  of  the  withdrawal  or  the  insertion  of  a  tube.  The 
openings  between  the  junction  boxes  are  of  such  size  that  they  can  be 
used  for  the  insertion  of  the  dusting  nozzle,  which  avoids  all  necessity 
of  getting  at  one  side  of  the  boiler  for  this  purpose.  In  the  above 
types  of  water-tube  boiler  there  is  a  hand-hole  at  each  end  of  each 
tube,  which  means  several  hundred  water-tight  joints  to  be  made  and 
unmade  every  time  the  boiler  is  cleaned.  In  a  different  boiler  the 
tubes  are  expanded  directly  into  the  drums,  and  are  so  spaced  that 
any  tube  can  be  cut  out  without  interfering  with  the  adjacent  tubes. 
In  this  boiler  the  tubes  are  cleaned  by  opening  up  a  few  man-holes  in 
the  heads  of  the  drums.  Objection  is  made  to  the  use  of  bent  tubes 
in  some  makes  of  water-tube  boilers,  but  it  is  often  found  that  the 
tubes  in  straight-tube  types  of  boilers  get  badly  warped  in  service. 


BOILER  HOUSE   OF  THE   ATLAS   ENGINE   CO.,   INDIANAPOLIS,  IND. 

Six  72  in.  by  25  ft.  Atlas  6-in.  flue  boilers,  150  lb.  pressure;  one  300-h.  p.  Atlas  water- tube  boiler; 
total,  1 200  h.  p.  Jeffrey  coal  and  ash  conveyor,  system  for  300-tons  storage. 
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The  flow  of  the  gases  in  water-tube  boilers  is  directed  by  baffles 
built  of  fire-brick  or  special  tiles,  and  it  is  necessary  to  carry  a  stock 
in  order  that  repairs  can  be  made  promptly.  Special  brick  are  often 
considered  a  nuisance,  but  in  fire-brick  work  good  results  cannot  be 
secured  by  the  use  of  cut  brick,  and  as  only  a  few  specials  are  required 
for  ordinary  boiler  work,  the  addition  of  one  or  two  more  to  the  list 
cannot  be  considered  a  great  disadvantage. 


TWO   BATTERIES   OF   FRANKLIN   WATER-TUBE   BOILERS,   POWER  HOUSE 
OF   N.  Y.  C.   &   H.  R.  R.  R.f   WEST   ALBANY,   N.  Y. 

Two  boilers  in  each  battery,  each  boiler  of  528  horse -power,  200-lb.  pressure. 


The  size  of  boilers  has  been  increased  from  time  to  time  to  meet 
the  demand  for  larger  and  still  larger  units,  and  the  advent  of  the 
steam  turbine  has  accentuated  this  demand.  A  few  years  ago  a  boiler 
with  5,000  square  feet  of  heating  surface  was  a  large  one,  but  in  some 
of  the  recent  power  plants  boilers  are  installed  with  6,250  square  feet 
of  surface,  and  the  end  is  not  yet.  Boilers  having  over  10,000  square 
feet  of  heating  surface  are  installed  in  the  Bow  generating  plant  in 
London,  England,  and  in  one  of  the  Philadelphia  Rapid  Transit  Com- 
pany's plants  boilers  with  8,000  square  feet  of  surface  are  in  use. 
There  is  no  reason  why  even  larger  steam  units  should  not  be  used, 
provided  the  size  of  the  plant  so  warrants,  though  some  boiler  makers 
endeavor  to  discourage  such  progress.    One  of  the  advantages  of 
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boilers  having  a  large  amount  of  heating  surface  is  that  the  area  of 
the  radiating  surface  does  not  increase  in  the  same  ratio ;  another  ad- 
vantage lies  in  the  fact  that  the  grate  surface  can  be  divided  into  two 
or  more  sections,  so  that  it  will  be  necessary  to  maintain  a  fire  suffi- 
cient only  for  the  load  being  carried ;  this  conduces  to  fuel  economy 
and  also  to  some  extent  obviates  the  necessity  of  banking  the  fires,  as  a 
small  grate  can  be  provided  to  carry  the  boiler  over  such  periods,  of 
sufficient  size  to  enable  a  brisk  fire  to  be  maintained  on  it.  When  sud- 
den increases. in  the  load  occur  it  is  easy  to  fire  up  another  grate  and 
the  boiler  is  in  better  condition  to  make  a  rapid  start  than  one  which 
has  been  banked.  A  further  advantage  of  the  largest  sizes  of  boilers 
is  that  the  floor  area  occupied  is  much  less  than  that  required  for  the 
same  amount  of  heating  surface  in  smaller  units. 


BOILER  PLANT,   RIDGEWOOD  PUMPING  STATION,   BROOKLYN,   N.  Y. 
Four  internally  fired  re  turn- tubular  boilers.    The  Edge  Moor  Iron  Co. 


At  present  the  riveted  joint  is  the  mainstay  of  boilers,  the  holes 
being  punched  in  the  cheaper  grades  of  work,  while  for  the  best  work 
the  holes  are  drilled  from  the  solid  after  the  plates  have  been  bent  to 
shape  and  assembled.  The  riveted  joint  with  butt  and  welt  straps  in- 
troduces an  unsymmetrical  mass  of  metal  at  certain  points  of  the 
drums ;  it  would  be  possible  to  avoid  this  by  the  use  of  welded  joints, 
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and  as  at  present 
certain  portions 
of  the  boiler  are 
built  up  in  this 
way,  there  is  no 
practical  reason, 
except  lack  of 
the  requisite 
plan  t.  w  h  i  c  h 
would  prevent 
extending  the 
process  to  the  en- 
tire boiler.  A 
step  of  this  kind 
would  merely  be 
an  extension  of 
the  improvement 
which  was  made 
when  cast-metal 
manifolds  were 
displaced  in  favor 
of  welded  and 
forged  manifolds 
for  high-pressure 
work.  Welding 
would  decrease 
the  number  of 
joints  which  are 
liable  to  work 
loose  and  leak, 
and  as  it  has  been 
used  for  making 
cylindrical  vessels  where  the  working  pressures  run  from  200  to  300 
pounds  per  square  inch,  it  is  certainly  safe  for  boiler  work. 

There  are  two  classes  of  superheaters,  those  using  w  rough  t-iron 
or  steel  tubes  and  those  of  cast-iron  pipes,  of  the  "  Schworer " 
type ;  they  may  be  independently  fired,  placed  in  the  flue  close  to  the 
boiler,  or  mounted  in  one  of  the  passes  of  the  boiler.  The  latter  two 
methods  are  those  most  frequently  used.  The  position  of  the  super- 
heater within  the  boiler  setting  is  determined  by  the  temperature  to 
which  the  steam  is  to  be  heated ;  as  the  fire  in  the  boiler  is  regulated  to 
suit  the  demand  for  steam,  this  location  for  the  superheater  has  some 


SECTIONAL  VIEW   OF  VERTICAL  WATER-TUBE  BOILER. 
Wickes  Bros.,  Saginaw,  Mich. 


By  courtesy  of  E.  B.  Katte,  Es  i 


BOILER  ROOM   AND   ASH   TUNNEL,   PORT   MORRIS   PLANT   OF  THE 
N.    Y.    C.   &  H.   R.   R.  R. 

Both  views  are  taken  looking  west,  and  both  are  while  the  plant  was  under  construction,  as 
indicated  by  the  hand-firing  in  the  boiler  room.    The  boilers  are  Babcock  &  Wilcox, 
625  h.  p.  each.    The  ash  tunnel  is  a  feature  of  the  plant,  being  hermetically  shut 
off  from  the  machinery  rooms  on  each  side  so  as  to  avoid  any  danger  of 
carrying  floating  ashes  into  the  moving  parts. 
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By  courtesy  of  J.  E.  Moultrop,  Esq. 

BOILERS   AND   BOILER  PIPING,   TURBINE   STATION   OF  THE  EDISON 
ELECTRIC   ILLUMINATING  CO.,   BOSTON,  MASS. 
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THE   MARINE   POWER  PLANT.      ONE   OF  THE   BOILER  ROOMS   OF  THE 
U.   S.   CRUISER  ST.  LOUIS. 

With  sixteen  boilers,  she  developed  2 7,000  h.  p.  on  her  main  engines.    The  Babcock 
&  Wilcox  Co.,  N.  Y, 


advantages  over  the  independently  fired  superheater,  in  which  the 
fires  must*  be  drawn  upon  the  cessation  of  operations.  It  is  hardly 
necessary  to  state  that  considerable  heat  will  be  absorbed  by  a  brick 
setting  and  it  is  desirable  to  keep  its  heat,  as  far  as  possible,  uniform, 
in  order  to  secure  a  reasonable  length  of  life  to  the  brickwork.  The 
temperature  of  the  gases  reaching  a  flue  superheater  from  a  well-de- 
signed boiler  will  be  too  low  for  anything  more  than  drying  the  steam. 
Cast  iron  is  not  considered  desirable  for  high-pressure  steam  work, 
and  some  superheaters  are  considered  objectionable  for  this  reason  ; 
but  if  the  proper  grade  of  iron  is  used  and  the  tubes  are  properly 
designed  there  is  no  reason  why  such  a  superheater  should  not  be  as 
satisfactory  as  one  with  wrought-iron  tubes.  In  some  cases  the 
superheaters  located  in  the  boiler  setting  are  protected  by  dampers 
for  regulating  the  proportion  of  the  hot  gases  passing  through  them. 
It  is  also  desirable  that  flooding  pipes  be  provided  to  protect  the 
.superheater  should  it  be  the  intention  at  any  time  to  use  saturated 
steam.    One  of  the  disadvantages  of  locating  the  superheater  in  the 


THE  UPPER  VIEW   SHOWS  THE   BOILER  INSTALLATION   OF  THE   SANSOM  ST. 
STATION,   EDISON   ELECTRIC   LIGHT  CO.,   PHILA.  \  THE   LOWER,  THAT 
OF  THE   DREXEL  OFFICE   BUILDING,   IN   THE   SAME  CITY. 

The  Sansom  St.  plant  has  twelve  Edge  Moor  water-tube  boilers  on  the  fourth  floor,  and 
seven  more  on  the  sixth  floor.    The  Drexel  plant  has  five  units.    Installed  by  the  Edge 
Moor  Iron  Co.,  Edge  Moor,  Del. 
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boiler  setting  arises  from  the  fact  that  in  such  cases  the  failure  of  the 
superheater  puts  the  boiler  out  of  commission,  temporarily,  provided 
it  is  more  important  to  save  the  superheater  than  it  is  to  operate  the 
boiler.  The  advantage  of  the  independent  superheater  arises  from  the 
fact  that  better  control  of  the  steam  temperature  can  be  had,  and  when 
it  is  desired  to  use  a  high  degree  of  superheat  it  can  be  better  at- 
tained; likewise  the  boilers  are  not  affected  by  superheater  troubles 
and  vice  versa. 


By  courtesy  of  George  Gibbs,  Esq. 


BOILER  ROOM,   SECOND   FLOOR   OF  THE   LONG  ISLAND   CITY  POWER  PLANT, 
PA.,   N.    Y.   &   L.   I.   R.   R.  CO. 

Thirty-two  boilers  of  520  h.  p.  each.    The  ultimate  capacity  will  be  ninety-six  such  units. 
Babcock  &  Wilcox  boilers  and  Roney  stokers. 

There  is  considerable  difference  of  opinion  in  regard  to  the  com- 
parative merits  of  hand  firing  or  mechanical  stokers,  and  as  the  auto- 
matic stoker  is  non-existent,  it  is  impossible  to  dispense  with  manual 
labor  in  the  fire  room.  Some  progress  has  been  made  with  gas  and  oil 
firing,  but  at  present  this  is  only  attempted  in  the  natural-gas  regions 
and  localities  where  fuel  oil  is  abundant  and  cheap;  producer-gas 
firings  while  it  is  feasible,  has  not  made  much  progress,  but  there  are 
great  possibilities  in  this  line,  provided  the  regenerative  methods  of 
Sir  William  Siemens  are  studied  and  properly  applied  to  the  problem ; 


72 


THE  ENGINEERING  MAGAZINE. 


SIDE  VIEW   OP   700-HORSE-POWER  UNIT,   ONE   OF  EIGHT  IN   THE  POWER 
HOUSE   OF  THE   PHILA.   RAPID  TRANSIT  CO.,   SECOND  ST.  AND 
WYOMING  AVENUE. 
Superheater  installed  along  the  bottom  row  of  tubes.    Parker  Boiler  Co.,  Phila.,  Pa. 


this  method  of  firing  is  particularly  well  adapted  to  the  large  boilers 
which  will  be  used  in  the  future.  One  striking  advantage  to  be  gained 
by  this  method  of  working  will  be  the  avoidance  of  all  opportunity 
for  cold  air  to  impinge  on  the  hot  tubes  and  plates  of  the  boiler,  and 
the  reduction  of  labor  resulting.  If  this  method  of  firing  be  adopted 
the  boiler  should  be  confined  to  its  proper  duty  of  generating  steam 
at  high  rates  of  evaporation  per  unit  of  surface,  and  should  not  be 
used  as  feed-water  heater,  as  so  often  occurs  in  existing  installations. 

There  are  a  number  of  mechanical  stokers  on  the  market;  these 
fall  naturally  into  two  classes,  the  underfeed,  which  cannot  be  used 
without  forced  draft,  and  the  overfeed,  which  can  be  used  with  natural 
draft,  if  desired.  Theoretically,  the  machine,  introducing  the  coal 
in  small  quantities  without  at  the  same  time  admitting  large  quanti- 
ties of  air  over  the  fire,  should  give  better  results  than  can  be  attained 
by  hand  firing.  But  in  practice,  the  machine-fed  fire  needs  a  great 
deal  of  attention  and  the  inspection  doors  must  be  opened  to  "  bar  " 
the  fire,  at  which  time  the  fire-box  gets  more  or  less  of  a  chill.  This 
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is  particularly  the  case  with  the  caking  coals  which  are  used  in  most 
plants.  A  first-class  fireman  can  get  results  which  the  brainless  ma- 
chine cannot  touch ;  but  by  reason  of  having  brains,  such  a  man 
shovels  coal  only,  until  a  better  job  gets  him;  the  ordinary  laborer 
under  a  good  foreman,  can  be  broken  in  to  attend  to  a  stoker  in  much 
less  time  than  he  can  be  trained  to  fire  by  hand ;  this  is  particularly  the 
case  with  the  deep  grates  required  by  some  large  boilers.  With  all 
methods  of  firing  a  certain  portion  of  the  fuel  escapes  unconsumed, 
and  with  stokers  there  is  an  opportunity  for  a  large  increase  in  this 
loss  when  the  fore  plate  is  not  of  sufficient  depth  to  catch  all  the  coal 
which  sifts  through  the  front  bars  before  igniting.  The  main  advan- 
tage of  the  machine  stoker  is  in  the  reduction  of  fire-room  labor,  not 
only  in  quantity,  but  in  cost ;  at  the  same  time  it  is  essential  that  this 
labor  should  be  provided  with  highly  skilled  supervision,  and  suita- 
ble apparatus  should  be  provided  to  check  the  results  attained  as 
shown  by  the  flue  gases,  in  their  composition  and  temperature.  The 
railroads  have  found  it  advantageous  to  pay  a  premium  to  the  locomo- 
tive crew  for  reduced  fuel  consumption,  and  it  would  probably  be 


By  courtesy  of  E.  B.  Katte,  Esq. 

BOILER  ROOM   OF  THE   YONKERS  POWER  STATION,   N.   Y.   C.    &   H.   R,  R. 

Like  the  Port  Morris  plant  shown  on  page  67,  this  station  forms  part  of  the  huge 
electrification  project  which  the  road  is  now  carrying  out:  this  view,  also, 
shows  the  station  in  an  unfinished  condition,  during  construction. 
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BATTERY   OF   WICKES   VERTICAL  WATER-TUBE   BOILERS,*  POWER    PLANT  OF 
THE   SAGINAW   SUGAR  CO.,   SAGINAW,  MICH. 


good  policy  to  introduce  a  similar  scheme  in  the  power  plant ;  to  do 
this,  however,  would  necessitate  better  methods  than  are  usually  em- 
ployed for  keeping  track  of  the  coal  consumption. 

In  small  boilers,  where  the  depth  of  the  grate  rarely  exceeds  six  or 
seven  feet,  it  requires  only  a  short  time  for  the  fireman  to  become 
sufficiently  expert  to  land  a  shovelful  of  coal  in  any  particular  spot, 
but  every  increase  in  the  depth  increases  this  difficulty,  and  a  grate 
ten  feet  deep  is  beyond  the  capacity  of  all  but  the  highly  trained  man. 

Several  systems  have  been  devised  for  firing  with  pulverized  coal ; 
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this  system  is  often  used  in  cement  kilns,  and  in  a  few  instances  the 
application  has  been  made  to  boilers.  The  flame  is  very  intense,  but 
to  insure  complete  combustion  it  is  necessary  that  the  flame  should  be 
surrounded  by  a  mass  of  hot  brick- work  of  such  a  length  that  the  coal 
is  completely  consumed  before  it  impinges  upon  the  boiler.  One  of 
the  troubles  with  this  method  arises  from  unconsumed  coal  being 
blown  out  of  the  top  of  the  chimney,  which  in  urban  locations  will 
result  in  damage  suits.   In  modern  cement  plants  gas  firing  is  used. 

But  slight  improvement  has  been  made  in  the  setting  of  boilers, 
possibly  owing  to  the  fear  that  it  would  increase  the  expense.  A  few 
enamelled  brick  stuck  in  the  front,  9  inches  of  fire-brick  around  the 
fire,  and  4%  inches  for  the  balance  of  the  setting — and  in  some  cases 
common  bricks  are  used  on  the  last  pass.  The  outside  of  the  walls 
being  common  brick,  the  "  buck-stays  "  afe  conspicuous  by  their 
lack  of  numbers  and  small  size.  Naturally,  after  a  short  time  the 
setting  becomes  cracked  and  a  large  amount  of  air  leakage  results 
which  is  detrimental  to  the  economy  of  the  plant.  The  building  of 
boiler  settings,  or  in  fact  any  structure  in  which  fire-brick  are  used, 
is  beyond  the  capacity  of  the  average  brick  mason,  and  firms  who 
have  much  of  this  work  find  that  it  is  good  policy  to  keep  one  man  or 
more  to  do  such  work,  as  it  is  almost  impossible  to  pick  up  competent 
men.  In  this  class  of  work  only  the  best  hard-burned  common  brick 
should  be  used,  and  the  joints  should  be  as  thin  as  possible  and  filled 
with  mortar  ;  it  is  almost  impossible  to  get  bricklayers  to  make  such  a 
joint,  unless  an  inspector  stands  over  them  all  the  time  and  they  are 
made  to  cut  out  and  replace  all  poor  work  at  once.  I  prefer  to  build 
the  entire  setting  of  fire-brick,  using  a  third  quality  wire-cut  brick  on 
the  outside  and  first  and  second  quality  bricks  on  the  inner  face  ac- 
cording to  location ;  or  to  use  a  marine-type  setting,  consisting  of  a 
casing  of  sheet  steel  about  3/16  inch  thick,  with  air-tight  joints,  a  space 
of  1  inch  being  left  between  it  and  the  brick-work  inside;  this  space 
can  be  packed  with  mineral  wool  or  magnesia,  or  left  open,  in  which 
latter  case  the  air  supply  for  the  fire  can  be  drawn  from  this  space, 
which  will  insure  some  preheating  of  the  air  supply  and  keep  the 
casing  cool.  The  brick  walls,  inside  of  the  casing,  should  be  from 
9  to  13     inches  thick. 

Firebrick  should  be  laid  almost  dry — that  is,  with  the  least  mortar 
practicable.  The  mortar  should  be  fire-clay,  of  the  same  grade  as 
the  brick  to  be  laid;  a  mixture  of  about  25  per  cent  of  calcined  clay 
with  the  raw  clay  is  advantageous.  The  clay  should  be  ground  fine 
and  sifted  through  bolting  cloth  or  a  very  fine  sieve,  and  should  feel 
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smooth  to  the  touch.  The  clay  should  be  well  soaked,  and  when 
mixed  up  should  be  thin,  about  the  consistency  of  pea  soup.  Lime, 
though  often  recommended  as  an  addition  to  the  clay  mortar,  is  detri- 
mental and  its  use  should  never  be  permitted  in  fire-brick  work,  par- 
ticularly in  arches.  The  brick  should  be  dipped  and  rubbed  and 
tapped  firmly  into  place.  The  brick  which  are  exposed  to  the  fire  or 
hot  gases  should  only  be  partly  dipped,  the  mortar  being  kept  at  least 
an  inch  and  a  half  back  from  the  exposed  face,  leaving  this  portion 
of  the  seam  entirely  open,  and  giving  the  face  of  the  brick  an  oppor- 
tunity to  expand  slightly  when  heated.  The  face  of  the  wall  should 
be  smooth.  Fire-brick  should  not  be  cut,  but  shaped  brick  should  be 
used  where  necessary,  particularly  in  arches  and  skewbacks ;  of  these 
a  large  variety  are  carried  in  stock  by  the  brick  makers. 

In  the  design  of  the  power  plant  the  best  economy  is  secured  by  a 
harmonious  balancing  of  the  various  portions  of  the  equipment,  but 
with  regard  to  the  amount  of  boiler  heating  surface  required  per 
normal  kilowatt  of  generating  capacity  installed,  it  is  evident  that 
different  designers  hold  opinions  which  vary  considerably.  To  a 
certain  extent  this  question  is  affected  by  the  economy  of  the  ma- 
chinery, and  by  the  extent  to  which  it  can  be  forced  over  its  rated 
capacity  in  regular  work;  the  class  of  service  to  be  met  and  the 
method  of  working  determined  upon  by  the  designer  should  also  be 
taken  into  account,  as  well  as  the  amount  of  reserve  steam-generating 
capacity  installed.  The  following  table  of  modern  instances  illus- 
trates the  above,  and  by  a  peculiar  coincidence  Babcock  and  Wilcox 
boilers  are  installed  in  all  of  the  plants  except  Numbers  9  and  15. 


Name  of  Plant. 

1  Long  Island  City,  N.  Y., 

2  Port  Morris,  N.  Y., 

3  Manhattan,  N.  Y., 

4  Rapid  Transit.  N.  Y., 

5  Chelsea,  London, 

6  Brooklyn  Rapid  Transit, 

7  Metropolitan,  N.  Y., 

8  Kingsbridge,  N.  Y., 

9  Philadelphia  R.  T.  Co., 

10  Philadelphia  R.  T.  Co., 

11  Waterside,  Old,  N.  Y., 

12  Waterside,  New,  N.  Y., 

13  Boston  Edison  Co.,  Mass., 

14  Fisk  St.,  Chicago,  111., 

15  Bow  Plant,  London, 


Boilers 
sq.ft.  h.s. 
per  k.  w. 

7^3 
5.OO 
8.32 
7-50 
7.58 

7-15 
6.60 

5-50 
9-25 
IO.OO 
6.50 
8.00 
8.I9 
8.00 

-  5-43 


Prime  Mover 

Par.  Turbine 
Cur.  Turbine 
Recip.  Eng. 
Recip.  Eng. 
Par.  Turbine 
Par.  Turbine 
Recip.  Eng. 

Par  Turbine 
Recip.  Eng. 

Cur.  Turbine 


Recip.  Eng. 


Heavy  R.  R.  &  Suburban 
Heavy  R.  R.  &  Suburban 
Elevated  R.  R. 
Subway  R.  R. 
Subway  R.  R. 
Elevated  &  Street  Ry. 
Street  Ry. 


Lighting  &  Power. 


Par.  Turbine — Parsons  Turbine. 
Cur.  Turbine — Curtis  Turbine. 
Recip.  Eng. — Reciprocating  Engines. 
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By  courtesy  of  George  Gibbs,  Esq. 


COMPLETED   CONCRETE   FOUNDATION,    SHOWING   GRILLAGES   AND   STACK  BASE, 
LONG  ISLAND   CITY   PLANT   OF  THE   P.,   N.   Y.   &   L.   I.   R.  ft 

The  first  two  plants  are  designed  to  handle  heavy  railroad  trains 
drawn  by  electric  locomotives,  for  through  traffic,  the  suburban 
traffic  being  handled  in  multiple-unit  trains.  The  next  four  plants 
handle  city  traffic  in  multiple-unit  trains.  The  street  railroad  plants 
all  handle  a  very  dense  traffic,  while  the  lighting  plants  are  subject 
to  sudden  loads  in  the  daylight  hours  due  to  storm  or  fog.  All  these 
plants  are  of  large  size. 


CONSTRUCTION  OF  THE  POWER  PLANT. 
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Tall  chimneys  have  been  styled  "monuments  to  the  folly  of  their 
builders,"  but  this  has  not  deterred  the  construction  of  such  chim- 
neys, the  high  chimney  being  often  necessary  in  order  to  carry  the 
waste  gases,  etc.,  to  such  a  height  as  will  prevent  their  becoming  a 
nuisance  to  the  surrounding  community,  and  as  the  chimney  must 
be  provided  it  is  the  part  of  wisdom  to  utilize  its  draught-producing 
properties.  The  efficiency  of  the  chimney  is  not  of  the  highest,  when 
it  is  considered  as  a  machine  for  producing  motion  in  a  column  of  air. 
Mr.  Walter  B.  Snow,  in  his  book  on  " Mechanical  Draft,"  shows 
that  the  efficiency  of  a  chimney  100  feet  high,  the  temperature  of  the 
air  being  620  F.  and  that  of  the  waste  gases  5000  F.,  is  0.0563  per 
cent,  which  must  be  decreased  by  the  amount  required  to  overcome 
the  entry  and  friction  head. 


By  courtesy  of  George  Gibbs,  Esq. 

STEEL   FRAMEWORK   AND   STACKS  IN   COURSE   OF  ERECTION,   LONG  ISLAND 
CITY   POWER   PLANT  OF  THE   P.,   N.   Y.    &   L.   I.   R.  R. 


Chimneys  are  built  of  common  brick,  radial-brick  or  terra-cotta 
blocks,  concrete  and  steel;  and  they  may  be  unlined,  partially  lined, 
or  completely  lined  with  refractory  brick  to  suit  the  character  of  the 
stack  gases.  Stacks  of  the  first  three  materials  are  naturally  self- 
supporting,  while  steel  chimneys  may  be  self-supporting  or  guyed. 
The  stack  to  be  erected  depends  upon  the  location  of  the  plant,  the 
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freight  rates,  and  the  means  of  transportation  to  the  site  available, 
and  as  in  some  regions  pack  mules  or  porters  only  are  available  it 
is  necessary  to  proportion  the  weight  of  packages  to  the  facilities  at 
the  most  difficult  portion  of  the  route. 


STACK,   20$   FEET  DIAMETER,   OHIO  WORKS   OP  THE   CARNEGIE    STEEL  CO. 
The  William  B.  Pollock  Co.,  Yourigstown,  Ohio. 


Light  sheet-iron  chimneys  are  often  used  for  temporary  work, 
and  such  chimneys  are  often  uncaulked  as  well  as  unlined.  The  loss 
of  heat  from  the  gases  in  an  unlined  steel  chimney  is  considerable,, 
and  very  liable  to  spoil  the  draft;  in  addition  the  tar  and  soot  con- 
dense on  the  inside  of  the  stack,  and  beneath  this  coating  corrosion 
will  occur  to  a  serious  extent  should  the  coal  used  contain  pyrites; 
a  number  of  steel  chimneys  are  blown  over  every  year  from  this 
cause.  In  existing  steel  chimneys  it  is  comparatively  easy  to  instal 
thin  linings,  varying  in  thickness  from  i%  inches  up,  using  stoclc 
sizes  of  fire-brick.  These  brick  must  be  rubbed  on  the  edges  sb  that 
they  will  key  in  to  form  a  circle,  and  can  be  placed  in  a  series  of 
rings  or  in  a  spiral  having  a  pitch  equal  to  the  length  of  a  brick  for 
each  turn.  In  the  lower  portion  of  the  stack  the  radial  joints  should 
be  slightly  open  at  the  bore,  also  an  air  space  should  be  left  between 
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the  lining  and  the  steel.  In  large  and  important  steel  chimneys  the 
lining  should  be  constructed  in  such  a  manner  that  vertical  expansion 
can  occur  in  each  section,  and  the  air  space  outside  of  the  lining 
should  be  protected  so  that  soot,  etc.,  cannot  drop  down  in  back,  the 
various  sections  of  the  lining  being  supported  on  angles  or  "Z"  bars 
riveted  to  the  plates.  The  plate  work  should  be  carefully  done  and 
all  the  seams  should  be  caulked,  both  outside  and  inside.  A  band 
with  a  trolley  should  be  placed  at  the  top  of  the  stack  from  which 
tackle  can  be  rigged  for  painting.  A  ladder  should  be  provided  upon 
the  outside  of  the  stack  in  all  cases,  and  in  some  cases  internal  ladders 
have  been  provided.  With  a  steel  stack  properly  constructed  there 
is  no  air  leakage  such  as  is  liable  to  occur  with  all  masonry  chmneys. 
Very  often  a  number  of  small  chimneys  are  used  in  preference  to  a 
large  one,  it  being  the  practice  in  some  localities  to  have  a  chimney 
for  each  boiler  or  each  battery;  this  method  avoids  the  use  of  the 
extensive  system  of  smoke  flues  required  when  a  single  stack  is  used. 

Brick  chimneys  are  subject  to  the  same  disadvantages  as  occur  in 
brick  boiler  settings — full  joints  are  difficult  to  secure,  and  it  is  neces- 
sary to  provide  an  inner  core  to  protect  the  outer  shell  from  the  heat 
of  the  waste  gases.  This  core  must  be  carried  up  independently  of 
the  outer  shell  so  that  expansion  and  contraction  will  not  produce 
cracks  in  the  outer  shell.  This  innner  core  is  often  of  common  brick, 
but  much  better  results  follow  the  use  of  low-grade  fire-bricks. 

Radial-brick  chimneys  are  not  often  lined  in  the  circular  portion 
of  the  shaft,  the  brick  or  blocks  used  for  this  portion  of  the  work 
being  hard-burned  terra-cotta  of  very  good  grade.  The  pedestal  or 
base,  which  is  built  of  common  brick,  is  often  provided  with  a  lining 
^y2  inches  thick  of  fire-brick. 

Any  brick  chimney  in  which  the  temperature  of  the  waste  gases 
exceeds  5500  F.  should  be  provided  with  a  lining  of  fire-brick;  these 
brick  should  be  laid  in  fire-clay,  and  under  no  circumstances  should 
lime,  sand,  or  cement  be  used  in  such  mortar,  though  it  is  often  used 
through  ignorance.  When  a  fire-brick  lining  is  provided  it  should 
be  built  in  sections,  supported  on  corbels,  room  being  provided  for 
vertical  expansion,  an  air  space  of  from  ]/2  inch  to  4  inches,  accord- 
ing to  the  diameter  of  the  stack,  should  be  left  between  the  lining 
and  the  shell  and  this  space  should  be  protected  from  anything  drop- 
ping from  above. 

Radial-brick  chimneys  are  lighter  than  those  built  of  common 
brick,  and  in  addition  have  fewer  joints.  The  mortar  works  up  into 
the  perforations  through  the  brick,  forming  a  sort  of  dowel  which 
after  the  mortar  has  set  ties  the  mass  together. 
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In  a  brick  chimney  the  stability  of  the  structure  depends  upon  the 
weight  of  the  superimposed  mass.  Prof.  Lang  in  his  monograph  on 
chimneys  gives  the  following  formulas,  limiting  their  applicability  to 
cases  in  which  the  temperature  of  the  waste  gases  does  not  exceed 
57o°  F. 

p  =  71  +  0.65  H  t  =  18.5  -f-  0.056  H 

for  unlined  chimneys,  and 

p  =  85+0.651!  t  =  21.3  +  0.056  H 

for  chimneys  with  an  independent  lining ;  in  these  formulas 
p  r=  pressure  in  pounds  per  square  inch, 
t  =  tension  in  pounds  per  square  inch. 
H  =  height  of  the  chimney  in  feet  above  the  point  being 
investigated. 

Concrete  chimneys  are  the  latest,  it  being  claimed  that  they  will 
stand  a  temperature  of  1,500°  F.  A  number  of  these  stacks  have 
been  built  and  are  said  to  be  satisfactory.  In  one  type  the  concrete 
is  enclosed  in  terra-cotta  or  fire-clay  tile  which  serve  in  lieu  of  forms; 
in  others  the  concrete  is  unprotected.  These  chimneys  are  reinforced 
by  vertical  and  horizontal  bars  which  are  completely  embedded  in  the 
masonry  and  the  shaft  is  tied  down  to  the  foundation.  The  lower 
portion  of  concrete  stacks  is  often  provided  with  an  inner  core  or 
lining  in  a  similar  manner  to  a  brick  chimney. 

The  principal  disadvantage  of  all  masonry  structures  exposed  to 
hqat  is  due  to  their  being  poor  conductors,  tending  to  unequal  expan- 
sion of  the  two  faces  of  the  wall ;  this  will  in  time  produce  cracks 
which  while  only  discoverable  on  the  closest  scrutiny  have  an 
appreciable  effect  on  the  draft. 

All  masonry  chimneys  should  be  provided  with  an  efficient  system 
of  lightning  rods  with  points  distributed  around  the  top  of  the  chim- 
ney at  intervals  of  2  feet,  extending  up  at  least  1  foot  above  the  band. 
These  points  should  be  of  copper  very  heavily  gilded  or  of  platinum. 
The  conductor  should  be  of  copper  ribbon  about  j^-inch  wide  by 
J^-inch  thick;  this  ribbon  should  be  brazed  to  the  band  at  the  top  of 
the  chimney  and  lead  downward,  being  fastened  at  intervals  with 
copper  holdfasts.  This  rod  should  be  located  close  to  the  outside 
ladder  in  order  to  permit  of  periodical  inspection.  One  or  two  copper 
ground  plates  should  be  provided  about  3  feet  square;  these  should 
be  buried  in  coke  in  a  moist  location.  Iron  chimneys  are  good  light- 
ning rods  for  their  own  protection,  but  should  be  provided  with 
proper  ground  plates.    The  column  of  heated  gas  arising  from  a 


BREECHING  AND   SMOKE-FLUES,   POWER  HOUSE   OF  THE  COMMONWEALTH 
ELECTRIC  CO.,  CHICAGO,  ILL. 

The  lower  view  shows  the  flues  leading  up  to  the  breeching  over  the  double  row  of  boilers; 
the  upper  one  shows  an  outside  view  of  the  breeching,  looking  away  from  the  stack. 
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SMOKE  FLUES,  DAMPERS,   AND  CONNECTIONS,  59TH  STREET  POWER  STATION  OF  THE   INTERBOROUGH  RAPID  TRANSIT  CO.,  N.  Y. 

The  left-hand  view  shows  the  uptake  connection  to  chimneys,  from  the  main  boiler  flues— ten  uptakes  in  the  installation.     That  on  the  right  shows  the 
dampers  in  boiler  draught  flues,  opening  13  ft.  by  14  ft.,  twenty  sets  in  the  installation.    Furnished  and  erected  by 

Riter-Conley  Mfg.  Co.,  Pittsburg,  Pa. 
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chimney  presents  a  very  good  conductor  to  the  lightning  and  from 
time  to  time  a  chimney  is  struck  with  disastrous  results. 

With  regard  to  smoke  flues,  the  preferable  construction  is  of  sheet 
metal  lined  internally  with  fire-brick,  a  slight  air  space  being  pro- 
vided between  the  brick  and  the  shell;  when  desired  this  space  can 
be  packed  with  magnesia.  The  boiler  uptakes,  where  they  connect 
with  the  main  flue  on  its  bottom,  should  be  provided  with  sand-sealed 
expansion  joints.    The  damper  for  cutting  the  boiler  off  from  the 


VIEW  INSIDE   A   BREECHING,   SHOWING  THE   BRICK   LINING,   POWER  PLANT 
OF  THE   COMMONWEALTH   ELECTRIC   CO.,   CHICAGO,  ILL. 


flue  can  be,  with  advantage,  located  at  this  point,  and  provided  with 
a  sand  seal,  while  the  individual  damper  for  regulating  the  draft  of 
each  boiler  is  preferably  located  at  the  outlet  in  the  boiler  setting. 
Flues  of  this  construction  should  be  supported  on  roller  bearings, 
or  from  flexible  hangers,  and  expansion  joints  are  necessary  at 
intervals ;  these  joints  should  be  designed  with  care,  in  order  to 
avoid  air  leakage,  and  so  that  gaps  will  not  occur  in  the  linings  at 
such  points.  Brick  flues  are  occasionally  used,  but  they  are  trouble- 
some to  keep  tight,  except  when  they  are  underground  and  can  be 
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A  CONTINENTAL  INSTALLATION.     BOILER  ROOM  OF  WERTHEIm'S  STORES,  BERLIN. 
Showing  the  mechanical -draft  equipment;  by  the  B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 


surrounded  by  a  layer  of  clay  or  "puddle"  during  construction.  This 
clay  will  in  time  bake  very  hard  and  forms  an  impervious  protection 
to  the  flue.  Unlined  sheet-metal  flues  are  used,  in  some  cases  being 
provided  with  a  layer  of  magnesia  or  other  suitable  heat  insulator 
upon  their  outside.  Unless  covered,  such  a  flue  acts  as  a  condenser 
for  the  tar  and  soot,  and  extensive  pitting  and  corrosion  occur. 

Swinging  dampers  can  be  used,  controlled  by  mechanical  regu- 
lators, and  if  large,  it  is  advantageous  to  suspend  them  from  self- 
aligning  ball  bearings.  Packing  boxes,  designed  for  the  use  of  sand 
or  asbestos  packing,  can  be  used  where  the  spindle  passes  through  the 
casing  of  the  flue,  should  it  be  desired  to  prevent  the  small  amount 
of  air  leakage  which  occurs  at  such  points.  If  very  hot  gases  are 
dealt  with,  the  dampers  can  be  faced  with  refractory  brick,  or  water- 
cooled;  this  last,  however,  is  somewhat  troublesome. 


PATENTS  AS  A  FACTOR  IN  A  MANUFACTURING 

BUSINESS. 

II.    WHAT  PROTECTION  A  PATENT  AFFORDS. 

By  Edwin  J.  Prindle,  of  the  New  York  Bar. 

Mr.  Prindle's  initial  article,  in  our  issue  for  September,  showed  very  clearly  the 
influence  which  patents  may  exert  in  making  markets  and  commanding  success.  Probably 
the  most  interesting  feature  of  his  present  installment  is  the  section  on  "  Trade  Com- 
binations under  Patents."  The  demonstration  and  delimitation  of  the  extent  to  which 
patents  legalize  the  association  of  manufacturers  and  sellers  is  most  important,  under  the 
industrial  conditions  and  tendencies  of  the  day  — The  Editors. 

THE  life  of  a  patent  is  seventeen -years  from  the  date  of  publi- 
cation, unless  (as  is  the  case  of  some  patents  granted  before 
a  recent  change  in  the  law)  the  term  is  shortened  by  the 
earlier  expiration  of  a  foreign  patent  for  the  same  invention  by  the 
same  inventor. 

The  terms  of  patents  can  be  extended  only  by  special  acts  of 
Congress,  and  no  such  extension  has  been  enacted  for  many  years. 
Making,  Using  and  Selling. 

The  grant  of  a  patent  is  in  the  following  language  :% 

"  These  Letters  Patent  are  to  grant  unto  John  Doe,  his  heirs  or 
assigns  for  the  term  of  seventeen  years  from  the  fifteenth  day  of 
May,  one  thousand  nine  hundred,  the  exclusive  right  to  make,  use 
and  vend  the  said  invention  throughout  the  United  States  and  the 
Territories  thereof."  This,  as  was  pointed  out  in  the  first  article, 
means  the  right  to  exclude  all  others  from  any  making,  using  or 
selling  of  the  patented  articles. 

To  make,  to  use,  and  to  sell  are  the  only  ways  in  which  an  in- 
vention is  capable  of  commercial  enjoyment.  The  patentee  can,  if 
he  wishes,  sit  down  and  not  only  not  use  the  invention  himself,  but 
prevent  everyone  else  from  making  or  using  or  selling  the  patented 
thing.  If  anyone  else  makes,  uses,  or  sells  the  subject  of  the  patent, 
the  courts  will  grant  the  patentee  an  injunction  against  further  in- 
fringement and  a  recovery  of  the  profits  made. 

Each  of  these  three  rights,  to  make,  to  use,  and  to  sell,  is  a  sepa- 
rate monopoly  and  may,  by  proper  instruments,  be  granted  or  sold 
separately.  For  instance:  a  patentee  of  a  machine  could  grant  to  a 
manufacturer  the  exclusive  right  to  make  the  machines  for  him  (of 
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course  under  proper  restrictions  as  to  price,  etc.)  and  the  manufac- 
turer would  be  an  infringer,  if  he  used  the  machines  or  sold  them 
to  others.  The  patentee  could  then  grant  to  a  jobber  the  exclusive 
right  to  sell  the  machines  (reserving  proper  compensation  to  him- 
self such  as  a  percentage  of  the  profit)  and  the  jobber  would  be  an 
infringer,  if  he  either  made  or  used  the  machine.  The  exclusive 
right  to  use  the  machines  could  then  be  granted  to  a  given  consumer, 
who  in  turn  would  have  no  right  to  make  or  sell  the  machines. 
Rights  Can  be  Restricted  as  to  Territory  or  Time. 

The  right  to  make,  or  that  to  sell,  or  that  to  use,  can  be  granted 
for  certain  restricted  territory  instead  of  the  entire  United  States. 
Such  rights  can  also  be  restricted  as  to  time.  A  certain  patentee  of 
machines  for  making  concrete  building  blocks  has  his  machines 
made  by  certain  machinists,  who  cannot  sell  or  use  the  machines. 
The  patentee  then  sells  the  machines  to  persons  in  different  cities 
or  counties  all  over  the  United  States,  each  machine  being  sold 
under  restrictions  which  make  its  use  outside  of  a  given  city  or 
county  an  infringement,  so  that  each  purchaser  of  a  machine  has 
no  competition  from  that  make  of  machine  within  his  particular 
territory.  Even  the  patentee  could  not  use  a  machine  within  a 
county  he  has  sold.  A  San  Francisco  manufacturer  of  a  certain 
vault  light  has  sold  the  exclusive  rights  east  of  the  Mississippi  to 
a  New  York  manufacturer,  because  the  San  Francisco  manufacturer 
cannot  well  handle  the  Eastern  territory. 

Rights  to  Use  Same  Invention  in  Different  Industries. 

The  exclusive  right  to  use  an  invention  for  each  of  several  given 
purposes  can  be  separately  sold.  For  instance,  a  patentee  of  a 
process  for  making  watch  dials  not  only  sold  the  exclusive  right  to 
make  watch  dials  by  that  process,  but  he  also  sold  to  a  separate 
company  the  exclusive  right  to  use  the  process  in  making  enamelled 
signs,  under  the  same  patent.  The  watch  manufacturer  would  have 
been  an  infringer,  if  he  had  made  signs,  and,  vice  versa,  the  sign 
manufacturer  could  have  been  restrained  from  making  watch  dials. 

Recently  a  process  of  drying  gun-powder  was  found  to  be  ap- 
plicable to  drying  breakfast  foods,  and  the  owners,  after  getting 
all  they  had  ever  looked  for  from  the  patent  from  the  gun-powder 
rights,  reaped  a  second  and  unexpected  harvest  from  the  sale  of  the 
rights  for  breakfast  foods.  The  rights  under  a  patent  for  a  ma- 
chine can  be  divided  in  the  same  way. 

Restrictions  as  to  Price,  Uses,  Reselling,  Etc. 

A  license  under  a  patent  may  not  only  be  restricted  to  certain 
territory  and  for  a  certain  time,  but  the  number  of  specimens  of  the 
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patented  invention  to  be  made  by  the  licensee  can  be  specified,  the 
length  of  time  a  specimen  is  to  be  used,  the  price  at  which  the 
patented  things  are  to  be  sold,  the  quality  and  material  can  be  pro- 
vided for,  and  other  similar  conditions  imposed  and  enforced. 

Particular  specimens  of  the  patented  invention  can  be  sold  under 
various  conditions  that  will  bind  the  purchaser  who  has  notice  of 
the  restrictions.  In  fact,  the  variety  of  conditions  that  can  be  im- 
posed under  a  patent  is  too  large  to  permit  a  complete  enumeration. 
Some  idea  of  the  possibilities  can  be  had  from  these  examples : — 

The  owners  of  a  patent  for  a  machine  for  setting  or  fastening 
buttons  on  shoes,  leased  or  licensed  the  machines  on  condition  that 
the  machines  should  only  be  used  with  button  fasteners  to  be  bought 
of  the  patentees.  The  fastener  was  not  patented,  and  the  condition 
in  the  license  gave  the  patentees  a  practical  monopoly  of  making 
the  unpatented  fastener,  because  the  machine  was  so  superior  to 
hand  methods  of  setting  the  fasteners  that  the  fasteners  were  used 
only  in  the  patented  machines,  and  yet  the  court  sustained  the 
license  as  valid.  This  form  of  license  has  also  been  successfully 
used  with  button-setting  and  shoe-nailing  machines  that  formed  the 
fasteners  or  nails  out  of  simple  wire,  the  licensees  being  compelled 
to  buy  the  wire  of  the  owners  of  the  patents. 

The  right  to  sell  phonographs  has  been  restricted  to  a  certain 
territory  and  to  selling  at  a  certain  price.  The  owners  of  the  patent 
did  not  want  a  low  price  in  the  prescribed  territory  to  interfere  with 
a  good  price  elsewhere. 

A  certain  machine  for  making  a  large  number  of  copies  of  letters 
is  sold  under  a  license  printed  on  the  machine  requiring  that  all  the 
supplies  for  use  on  the  machine  shall  be  bought  from  the  makers 
of  the  machine. 

The  only  commercial  form  of  calcium  carbide  is  sold  in  packages 
having  printed  on  them  a  license  permitting  the  use  of  the  carbide 
only  in  lamps,  and"  not  for  other  purposes. 

Perhaps  the  most  far-reaching  use  of  the  license  is  in  the  case 
of  a  certain  company  making  machinery  for  manufacturing  shoes. 
It  has  a  patent  on  the  most  effective  method  of  sewing  the  upper 
of  a  shoe  to  the  sole.  There  are  quite  a  number  of  other  related 
machines,  beside  the  one  by  which  this  process  is  practised,  that 
are  used  in  the  making  of  the  shoe ;  but  these  are  not  covered  by  any 
fundamental  patents,  so  that  other  manufacturers  can  make  equally 
good  machines  or  nearly  so.  In  order  to  secure  a  monopoly  of  the 
entire  system  of  machines,  the  company  in  question  refuses  to  sell  its 
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machines  which  work  according  to  the  patented  method,  but  it  will 
only  lease  them,  and  then  only  on  condition  that  the  sewing  ma- 
chines shall  not  be  used  with  any  other  of  the  related  machines  ex- 
cept such  as  are  made  by  the  same  company.  In  this  way,  an  ef- 
fective monopoly  of  the  entire  system  is  maintained.  Payment  is 
taken  in  the  form  of  a  royalty  on  each  pair  of  shoes  operated  upon. 

There  are  many  other  conditions  embodied  in  the  same  lease. 
The  title  to  the  machines  remains  in  the  owners  of  the  patent.  The 
licensee  not  only  expressly  admits  the  validity  of  the  patent  on  the 
method  of  sewing  shoes,  but  he  admits  the  validity  of  a  large  num- 
ber of  other  patents  which  are  enumerated  in  the  lease,  and  he 
agrees  that  the  termination  of  the  lease  shall  not  release  or  discharge 
him  from  his  admission  of  the  validity  of  the  enumerated  patents. 
The  shoe  manufacturer  can  neither  take  any  part  off  of  the  leased 
machines  nor  add  any  improvement  to  them.  He  is  to  pay  the 
owner  company  for  keeping  the  machines  in  good  repair,  and  to 
obtain  all  repair  parts  from  such  company.  He  is  to  make  only  cer- 
tain specified  types  of  shoes.  He  is  to  supply  original  reports  from 
the  operatives  of  the  machines  as  to  the  number  of  shoes  operated 
upon,  and  such  reports  are  to  be  sworn  to  if  required.  He  is  to  use 
no  other  machines  ihan  those  of  the  lessor  company  for  doing  the 
specified  operations — that  is,  he  cannot  run  part  of  his  factory  with 
the  lessor's  machines  and  part  with  machines  bought  elsewhere, 
whether  or  not  these  latter  machines  are  used  on  shoes  operated  on 
by  the  leased  sewing  machine — on  penalty  of  having  all  machinery 
leased  from  such  company  removed  from  his  factory.  The  shoe 
manufacturer  cannot  terminate  the  license,  but  only  the  owner 
company. 

Trade  Combinations  under  Patents. 
The  power  which  a  patentee  has  to  dictate  the  conditions  under 
which  his  monopoly  may  be  exercised  has  been  used  to  form  trade 
agreements  throughout  practically  entire  industries,  and  if  the  pur- 
pose of  the  combination  is  primarily  to  secure  benefit  from  the  pat- 
ent monopoly,  the  combination  is  legitimate.  Under  such  combina- 
tions there  can  be  effective  agreements  as  to  prices  to  be  maintained, 
with  penalties  for  violation  of  the  agreement.  The  output  for  each 
member  of  the  combination  can  be  specified  and  enforced  under 
penalties,  and  many  other  benefits  which  were  sought  to  be  secured 
by  trade  combinations  made  by  simple  agreements  can  be  added. 
Such  trade  combinations  under  patents  are  the  only  valid  and  en- 
forceable trade  combinations  that  can  be  made  in  the  United  States, 
There  are  many  instances  of  such  combinations. 
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The  numerous  manufacturers  of  shoe  lasts  in  the  United  States 
are  many  of  them  combined  into  a  Last-Maker's  Association  by 
means  of  licenses  under  certain  patents,  and  this  association  dictates 
the  prices  at  which  the  lasts  are  to  be  sold,  so  that  a  uniform  and 
advantageous  standard  of  prices  prevails. 

Nearly  all  the  manufacturers  of  rubber  tires  in  the  United  States 
were  recently  combined  by  means  of  licenses  under  certain  patents, 
and  while  the  agreements  were  held  by  the  court  to  be  invalid  be- 
cause of  two  conditions,  the  following  provisions  were  held  to  be 
valid:  Each  manufacturer  was  to  pay  a  specified  royalty.  The 
prices  were  fixed  at  considerably  better  figures  than  had  before  pre- 
vailed in  the  market.  The  product  of  each  licensee  was  limited  to 
a  certain  per  cent  of  the  product  of  all,  and  if  a  given  licensee  made 
less  than  his  quota,  he  was  to  be  paid  a  certain  per  cent  on  the 
value  of  the  shortage,  and  if  he  made  more  than  his  quota,  he  was  to 
pay  a  largely  increased  royalty  on  the  excess. 

The  manufacturers  of  sockets  for  electric  lamps  are  combined 
by  means  of  licenses  under  patents,  and  the  manufacturers  of  chain- 
less  bicycles  were  combined  in  a  similar  manner. 

Manufacturers  and  importers  of  about  72  per  cent  of  the  gasoline 
automobiles  sold  in  the  United  States  are  combined  by  means  of 
licenses  under  a  certain  patent.  The  licensees  pay  a  small  royalty, 
but  that  royalty  is  more  than  compensated  for  by  the  savings  made 
possible  in  the  conduct  of  their  business  by  the  co-operation  with 
other  manufacturers.  They  enjoy,  among  others,  the  following  ad- 
vantages from  their  combination:  The  association  has  agents 
throughout  the  United  States  who  will  sell  the  machines  made  by  any 
member  of  the  association,  but  they  cannot  sell  unlicensed  auto- 
mobiles. Each  member  of  the  association  has  agreed  not  to  aid  or 
abet  others  in  infringing  the  patent,  wherefore  he  cannot  deal  with  an 
agent  selling  an  infringing  machine,  and  this,  although  agents  do 
not  directly  receive  licenses,  prevents  their  handling  unlicensed  ma- 
chines. The  association  maintains  a  traffic  department  in  charge  of  a 
specialist  in  that  branch,  an  experienced  freight-traffic  manager,  and 
through  it  secures  for  all  automobile  manufacturers  and  owners  the 
proper  and  best  freight  rates  and  transportation  facilities.  The  asso- 
ciation arranges  exhibitions  and  public  tests  for  the  benefit  of  its 
members,  from  which  unlicensed  manufacturers  infringing  the  patent 
are  excluded,  as  to  admit  unlicensed  manufacturers  would  indirectly 
be  an  infraction  of  their  covenant  under  the  license  not  to  aid  or  abet 
the  infringement  of  the  patent.   The  members  of  the  association  have 
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monthly  meetings,  at  which  there  is  an  interchange  of  ideas  in  manu- 
facturing, very  greatly  to  the  benefit  of  all  the  members.  The  asso- 
ciation has  agreed  upon  some  standardization  of  parts  and  is 
gradually  effecting  more  such  economies.  If  several  members  of  the 
association  are  threatened  with  suit  under  patents  owned  by  those  not 
members  of  the  association,  the  association,  through  its  concentration 
of  information,  is  in  a  better  position  to  judge  promptly  and  well  of 
the  controversy  and  determine  the  best  action  to  take  to  prevent 
mulcting  of  its  members  or  to  compensate  worthy  patentees  fairly. 
The  individual  members  of  the  association  own  over  425  patents.  If 
one  member  finds  that  another  member  of  the  association  is  infringing 
his  patent,  the  matter  can  be  adjusted  invariably,  owing  to  intimacy 
and  mutual  understanding  of  the  individual  members,  either  by  a  dis- 
continuation of  the  infringement,  or  by  the  owner  of  the  patent  grant- 
ing a  license  to  the  member  who  is  infringing.  If  a  member  violates 
his  agreement,  he  is  liable  to  have  his  license  taken  away,  because  all 
of  the  covenants  which  he  has  entered  into  are  tied  up  with  the 
license  under  the  patent.  Thus,  the  licensees  obtain  many  benefits, 
beside  the  mere  right  to  use  the  machine  of  the  patent. 

Infringement. 

A  patent  is  infringed  when  the  patented  invention  is  either  made 
or  used  or  sold  by  a  person  not  having  any  title  in  the  patent,  or 
not  having  a  license  or  shop  right  under  the  patent.  The  fact  that 
the  infringer  did  not  know  of  the  patent  is  no  defense  to  an  action 
for  an  injunction.  The  patent  is  a  public  record  of  which  everyone 
is  presumed  to  have  notice. 

The  infringer  is  generally  at  liberty  in  a  defense  of  a  suit  for 
an  injunction  to  show  that  the  patent  is  invalid,  for  such  reasons  as 
that  the  invention  was  known  or  used  by  others  in  the  country  be- 
fore the  patentee  invented  it,  or  that  it  was  in  public  use,  or  described 
in  a  printed  publication,  for  more  than  two  years  before  the  patentee 
filed  his  application  for  patent.  Or  he  may  show  that  the  patentee 
was  not  the  inventor  of  the  invention,  but  that  he  learned  of  it  from 
others.  Or  he  may  show  that  the  patentee  abandoned  the  invention 
before  taking  out  his  patent.  There  are  other  defenses  which  can 
be  availed  of,  but  these  are  the  principal  defenses. 

I  said  that  the  infringer  was  generally  at  liberty  to  set  up  these 
defenses,  because  it  is  not  every  infringer  who  will  be  heard  to  say 
that  the  patent  is  invalid.  For  instance,  if  the  infringer  has  pre- 
viously signed  an  agreement,  such  as  the  license  for  the  Shoe  Ma- 
chinery Company  before  mentioned,  in  which  he  has  admitted  the 
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validity  of  the  patent,  the  court  will  not  hear  him  say  that  the  patent 
is  invalid.  If  the  infringer  has  sold  the  patent  to  the  patentee,  then, 
again,  the  court  will  not  let  him  plead  the  invalidity  of  the  patent, 
although  that  defense  may  be  open  to  all  the  rest  of  the  world.  An 
infringer  cannot  escape  by  showing  that  he  independently  conceived 
of  the  invention  without  knowledge  that  the  patentee  had  invented 
it,  unless  the  infringer  can  show  that  he  made  the  invention  before 
the  patentee  made  it.  Neither  will  it  help  an  infringer  to  show  that 
his  device  is  also  the  subject  of  a  patent < because  of  some  improve- 
ment which  he  has*  introduced  over  the  invention  as  shown  in  the 
patent  sued  upon,  because  so  long  as  he  uses  the  principle  of  the 
invention  of  the  patent  sued  upon,  he  infringes,  no  matter  how  much 
of  an  improvement  his  particular  embodiment  of  that  principle  may 
be.  This  point  will  be  more  fully  treated  in  the  third  article,  to  ap- 
pear in  the  November  number. 

It  is  infringement  to  make,  use,  or  sell  what  is  covered  by  only 
a  single  claim  of  a  patent  having  a  number  of  claims.  Each  claim 
is  in  itself  a  separate  monopoly. 

Interpretation  of  the  Claim  of  a  Patent. 

As  a  device  that  is  charged  with  infringing  a  patent  is  seldom 
a  Chinese  copy  of  the  embodiment  of  the  invention  which  is  illus- 
trated in  the  patent,  it  is  necessary  to  determine  what  is  the  scope 
of  the  claims  of  the  patent,  or  what  are  the  limits  of  the  monopoly. 

The  terms  used  in  a  claim  are  often  capable  of  several  different 
meanings,  as  are  many  other  words  of  the  English  language,  and, 
therefore,  a  claim  may  have  several  different  interpretations.  The 
claim  also  may  be  unskilfully  drawn,  and  in  a  suit  for  infringement 
the  court  has  to  determine  what  is  the  exact  invention  that  was 
sought  to  be  protected  and  then  to  choose  that  one  of  the  several  pos- 
sible interpretations  of  the  claim  which  will  most  nearly  protect  the 
invention.  It  is  a  fundamental  rule  of  law  that  the  interpretation  of 
the  claim  which  is  most  favorable  to  the  patentee  shall  be  chosen,  and 
the  actual  invention  thus  protected  to  its  full  measure  if  it  is  possible 
to  do  so  without  violence  to  the  meaning  of  the  language  of  the  claim. 
In  this  interpretation  the  courts  will  not  allow  justice  to  be  perverted 
because  of  an  unfortunate  name  of  a  part.  It  is  the  office  or  function 
which  the  part  performs,  the  principle  on  which  it  is  constructed, 
and  the  mode  by  which  it  is  used  in  the  operation  of  the  invention, 
that  is  regarded  rather  than  the  mere  name  by  which  the  part  is 
designated  in  the  claim. 

The  precise  protection  which  a  patent  will  afford  under  various 
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conditions  can  best  be  illustrated  perhaps  by  examples.    It  is  the  idea 

which  is  shown  in  the  patent,  rather  than  the  particular  embodiment 

of  the  idea,  which  the  patent  protects. 

An  Instance  of  an  Invalid  Claim. 

Suppose  the  patent  in  question  illustrated  a  shaper  consisting  of 

a  pedestal  having  a  slide  on  it,  upon  which  the  ram  carrying  the  tool 

is  mounted,  the  ram  of  course  moving  in  its  own  guideway  on  the 

slide,  and  the  work  being  mounted  on  a  table  that  is  adjustable  on 

the  pedestal  by  hand  screws.    Suppose,  also,  that  the  slide  having 

the  guideway  for  the  ram  is  moved  between  each  two  strokes  of  the 

ram  to  feed  the  tool  for  the  new  cut.    Suppose  the  claim  in  the 

patent  were  as  follows: 

A  metal- working  tool,  consisting  of  the  combination  of  a  frame  having 
a  table  for  supporting  the  work,  a  slide  carrying  a  tool,  and  means  for 
causing  a  relative  reciprocation  of  the  tool  and  table. 

When  suit  for  infringement  was  brought,  the  person  sued  would 
be  at  liberty  to  plead  any  of  the  defenses  enumerated  on  page  813 
of  the  article  in  the  September  issue  of  The  Engineering  Maga- 
zine. Suppose  the  defendant  showed  that,  before  the  invention  of 
the  shaper  by  the  patentee,  a  planer  of  the  ordinary  type  had  been 
made  and  publicly  used,  the  claim  would  be  fully  answered  by  the 
planer.  The  planer,  it  is  true,  would  have  the  table  reciprocating 
and  the  tool  stationary  during  a  cut,  while  the  shaper  would  have 
the  tool  reciprocating  and  the  table  stationary,  but  the  claim  merely 
says  that  the  tool  and  the  table  shall  have  a  relative  reciprocation, 
which  description  applies  to  the  tool  and  table  of  the  planer  just  as 
truly  as  to  those  in  the  shaper.  This  claim  would  therefore  have  to  be 
held  invalid,  and  the  defendant  would  escape,  if  this  were  the  only 
claim. 

Infringement  by  a  Structure  Avoiding  the  Terms  of  the 
Claim  but  Equivalent  to  the  Patented  Structure. 
A  carefully  drawn  patent,  however,  does  not  depend  upon  a 
single  claim  for  protection,  because  of  just  such  contingencies  as 
that  which  has  just  been  pointed  out,  and  such  patents  usually  have 
a  series  of  claims  of  various  degrees  of  breadth  or  scope,  so  that,  if 
a  broad  claim  is  held  to  be  invalid,  the  narrower  claims  may  be 
resorted  to.  Suppose,  then,  the  patent  contained  a  second  claim  as 
follows : 

A  metal-working  tool  consisting  of  the  combination  of  a  frame,  a  table 
on  said  frame  for  the  work,  a  ram  carrying  a  tool,  a  guideway  for  said 
ram,  means  for  reciprocating  the  ram,  and  means  for  adjusting  said  guide- 
way  laterally  between  each  two  reciprocations  of  the  ram. 

This  claim  would  not  be  anticipated  by  the  planer,  because  it  states 
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that  the  tool  is  carried  by  the  ram  or  moving  part  and  it  includes 
"  means  for  reciprocating  the  ram  "  which  are  not  found  in  the  planer. 

Suppose  the  machine  complained  of  had  the  ram  moving  in  a 
stationary  guideway  and  gave  the  feed  motion  to  the  table,  instead 
of  to  the  guideway  of  the  ram.  The  machine  complained  of  would 
then  avoid  the  literal  terms  of  the  claim,  because  it  would  have  no 
means  for  adjusting  the  guideway  of  the  ram  laterally  between  the 
reciprocations  of  the  tool.  If,  however,  the  patentee  of  the  shaper 
patent  were  the  first  to  ever  invent  a  shaper  of  any  sort,  that  is,  the 
first  to  invent  a  machine  tool  in  which  the  tool  has  a  straight-line 
motion  and  the  work  is  stationary  and  the  tool  moves  during  the 
cutting  stroke  of  the  tool,  it  would  be  very  unjust  if  the  supposed 
infringing  machine  could  escape  the  patent,  because  the  infringing 
machine  would  have  all  of  the  well-known  advantages  of  the  shaper, 
even  though  it  did  escape  the  literal  terms  of  the  claim.  After 
the  first  inventor  had  shown  how  to  make  a  shaper,  it  would  be  com- 
paratively easy  for  a  competitor  to  ring  such  a  change  on  the  patented 
structure  as  that  which  we  have  supposed,  viz.,  to  feed  the  work 
table  instead  of  the  ram. 

While  the  one  who  drew  the  claim  should  not  have  limited  it  in 
the  way  we  have  supposed,  in  actual  practice  such  unfortunate 
claims  are  very  commonly  met  with,  and  the  reason  probably  is  that 
the  draftsman  of  the  claim  has  before  him  the  inventor's  particular 
embodiment  of  the  invention  and  does  not  have  enough  ingenuity 
or  foresight  to  see  how  an  infringer  could  embody  the  same  princi- 
ple in  a  different  form,  or  to  grasp  the  gist  or  principle  of  the  in- 
vention and  state  that  without  unnecessary  limitation.  To  meet 
such  situations  as  this,  the  courts  early  adopted  the  principle  that 
an  inventor  is  not  only  entitled  to  what  he  claims,  but  to  every 
equivalent  of  what  he  claims,  and  the  courts  defined  an  equivalent 
to  be  that  which  performs  the  same  function  in  substantially  the 
same  way.  This  definition  is  necessarily  indefinite,  and  its  indefi- 
niteness  is  made  very  useful  by  the  courts,  as  will  appear.  In  the 
case  of  a  pioneer  inventor,  that  is,  the  first  to  invent  a  machine  for 
a  given  purpose,  such  as  the  supposed  inventor  of  the  shaper,  the 
courts  will  construe  almost  anything  that  performs  the  same  func- 
tion to  be  an  equivalent.  In  the  present  case,  the  courts  would  hold 
that,  although  the  claim  did  state  that  the  tool  slide  was  moved 
laterally  to  produce  the  feed,  it  is  the  mechanical  equivalent  of  that 
construction  to  move  the  work  table  laterally  for  the  same  purpose, 
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because,  after  the  inventor  had  shown  how  to  make  a  shaper  having 
the  feed  movement  applied  to  the  tool  guideway,  it  was  compara- 
tively easy  merely  to  reverse  the  matter  and  apply  the  feed  motion 
to  the  work  table.  And  so  the  courts  would  enjoin  the  manufacture, 
use,  or  sale  of  the  machine  in  question. 

Avoiding  Infringement  by  Limiting  the  Claim  by  the 
Prior  Art. 

But,  in  the  last  instance,  suppose  that  the  shaper  patentee  did 
not  invent  the  first  of  all  shapers,  but  he  was  simply  the  first  to 
invent  a  shaper  in  which  the  feed  motion  was  given  to  the  tool  slide, 
instead  of  to  the  work  table.  In  this  case,  if  the  defendant  proved 
that  it  was  old,  before  the  invention  of  the  patentee,  to  use  a  shaper 
having  the  feed  motion  applied  to  the  work  table,  instead  of  to  the 
tool  slide,  the  courts  would  say  to  the  patentee :  "  Your  claim  can- 
not be  held  to  include  the  machine  you  complain  of,  because,  if  it 
includes  that  machine,  it  will  also  include  the  machine  which  was 
made  and  used  before  your  invention,  and  your  claim  will  there- 
fore be  invalid."  The  court  would  therefore  dismiss  the  bill  of 
complaint  and  allow  the  manufacture,  use,  and  sale  of  the  machine 
complained  of  to  continue. 

Infringement  by  Improvements. 

Suppose,  now,  that  the  patentee  having  the  claim  last  recited 
brought  suit  against  a  manufacturer  whose  shaper  had  the  feed  mo- 
tion applied  to  the  tool  slide,  but  there  was  this  difference  between 
the  machine  of  the  patent  and  the  machine  complained  of,  namely; 
that  in  the  machine  of  the  patent  the  feed  motion  is  applied  to 
the  tool  slide  by  a  hand-operated  screw,  whereas  in  the  machine 
complained  of,  the  feed  motion  was  applied  by  an  automatically 
turned  screw.  In  this  case,  the  defendant  would  probably  say:  "  My 
machine  is  different  from  the  complainant's  machine,  because  I  have 
an  automatic-feed  motion,  while  he  has  only  a  hand-feed  motion." 
The  answer  to  the  defendant  is,  that  he  has  used  the  principle  of  the 
patented  invention,  even  though  he  had  improved  it,  and  so  long  as 
he  uses  that  principle  he  is  an  infringer.  He  cannot  take  what  the 
patentee  has  invented  and  build  upon  that  as  a  foundation,  even 
though  he  go  much  further  than  the  patentee  went,  for  he  is  using 
that  which  is  the  patentee's  property. 

Avoiding  Infringement  by  Omitting  an  Element  of  the  Claim. 

Again,  'suppose  the  machine  in  the  patent  had  a  rotatable  work 
holder  on  the  table  and  means  for  rotating  the  work  holder,  and 
suppose  the  claim  in  the  patent  were  as  follows: 
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In  a  shaper,  the  combination  of  a  frame,  a  table  supported  on  the  said 
frame,  and  a  rotable  work  holder  supported  on  the  said  table,  means  for 
rotating  said  work  holder,  a  tool-carrying  ram,  and  means  for  recipro- 
cating said  ram. 

Suppose  the  machine  complained  of  ha,d  every  part  exactly  like 
the  machine  in  the  patent,  except  that  there  were  no  rotatable  work 
holder,  and  of  course  no  means  for  rotating  it.  Suppose,  also,  that 
there  was  no  prior  art  of  any  sort,  so  that  the  patentee  was  entitled 
to  the  broadest  possible  interpretation  of  his  claim.  Still,  the  courts 
would  not  hold  the  claim  to  have  been  infringed,  because  the  pat- 
entee had  chosen  to  make  a  rotating  work  holder,  and  the  means  for 
rotating  it,  elements  of  the  claim;  and  the  machine  complained  of 
does  not  have  these  elements,  nor  any  equivalents  of  them.  In  other 
words,  if  a  claim  includes  the  elements  A,  B,  C,  and  D,  and  a  com- 
petitor can  make  a  machine  which  will  accomplish  the  same  purpose 
with  only  the  elements  A,  B,  and  C,  and  without  the  element  D,  or 
any  equivalent  thereof,  the  competitor's  machine  cannot  be  enjoined 
under  the  claim.  The  courts  will  go  a  great  way  to  sustain  a  patent 
and  make  it  effective,  but  when  a  patentee  has  said  in  his  claim  that 
his  invention  consists  of  a  given  number  of  elements,  he  will  not 
be  allowed  to  say  it  consists  of  a  less  number.  The  courts  will  read 
an  element  into  a  claim,  by  implication,  to  make  it  complete  and  its 
structure  operative— that  is,  to  include  enough  elements  to  produce 
the  mechanical  or  physical  effect  stated,  but  they  will  never  read  an 
element  out  of  a  claim. 

Every  patentee  is  entitled  to  some  range  of  equivalents  in  the 
interpretation  of  his  claim,  the  extent  to  which  he  is  entitled  to 
equivalents  depending  upon  whether  his  invention  was  a  long  or 
short  step  in  the  art.  If  he  was  the  first  to  produce  a  machine  for 
a  given  purpose,  almost  any  machine  for  the  same  purpose  will  be 
held  to  be  an  infringement.  If,  however,  his  invention  consists  in 
some  slight  change  or  improvement  in  a  previously  existing  ma- 
chine, it  is  only  machines  that  are  very  slightly  different  from  his 
machine  that  will  be  held  to  be  infringements.  It  is  by  thus  giving 
the  term  "  equivalent "  a  greater  or  less  breadth,  that  the  courts 
give  a  patent  greater  or  less  scope  commensurate  with  the  breadth 
of  the  invention. 

Changes  of  form  or  proportion  will  not  avoid  a  charge  of  in- 
fringement, unless  the  invention  lies  in  the  particular  form  or  pror 
portion  which  is  departed  from.  If  the  device  of  the  changed  form 
or  proportion  does  not  differ  in  principle  or  mode  of  operation  from 
the  patented  device,  it  will  not  escape  the  charge  of  infringement. 
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The  principled  stated  with  reference  to  machines  apply  with  equal 
force  to  the  three  other  classes  of  inventions  which  can  be  pro- 
tected; namely,  arts  or  processes,  manufactures,  and  compositions 
of  matter. 

Process  Claim  Infringed,  although  a  Different  Apparatus 
Was  Used  to  Practice  Process. 
A  process  is  infringed  whenever  the  steps  of  that  process  are 
followed,  whether  or  not  the  same  apparatus  is  used  in  practicing 
the  process.  There  was  a  process  for  manufacturing  fatty  acids  and 
glycerine  from  fatty  bodies,  in  which  the  fatty  body  was  mixed  with 
water  in  the  proportion  of  two  or  three  parts  of  fat  to  one  of  water, 
and  the  mixture  was  heated  to  about  612  degrees  F.,  and  was  sub- 
jected to  a  pressure  sufficient  to  prevent  the  heat  from  converting 
water  into  steam.   The  claim  was: 

"The  manufacturing  of  fatty  acids  and  glycerine  from  fatty  bodies  by 
the  action  of  water  at  a  high  temperature  and  pressure." 

The  heat  was  applied  to  the  outside  of  the  vessel.  The  infringer 
only  used  about  310  degrees  F.,  and  he  added  a  percentage  of  lime 
to  the  water  with  the  fat;  he  reduced  the  pressure  to  correspond 
with  the  temperature,  and  he  obtained  the  temperature  by  means  of 
superheated  steam  introduced  into  the  vessel,  instead  of  heat  ap- 
plied outside  the  vessel.  Notwithstanding  all  these  differences  in 
the  apparatus  and  procedure,  the  Supreme  Court  of  the  United 
States  found  infringement. 

Repair  and  Reconstruction  of  Patented  Devices. 

A  patented  device  which  is  worn  out  cannot  be  repaired,  even  if 
its  separate  parts  are  not  patented,  and  cannot  be  repaired  or  its 
parts  replaced,  if  in  doing  this  the  identity  of  the  machine  is  de- 
stroyed. The  patentee  cannot  be  deprived  of  the  profit  which  he 
should  justly  have  on  a  new  machine  by  constructing  a  new  ma- 
chine under  the  guise  of  repair  or  replacement.  And  if  the  gist  of 
the  patented  invention  lies  in  a  single  part,  when  that  part1  has  worn 
out  it  cannot  be  replaced  without  infringement. 

Contributory  Infringement. 

Where  the  claim  of  a  patent  covers  a  combination  of  several 
elements,  it  is  an  old  trick  for  two  or  more  parties  to  arrange  so 
that  each  of  them  shall  supply  part  of  the  combination  and  the  pur- 
chaser shall  put  them  together  and  thus  make  the  patented  thing. 
The  purchaser  may  thus  construct  only  one  of  the  patented  devices, 
and  it  may  therefore  not  be  worth  while  to  sue  him,  but  the  courts 
have  held  that  where  a  part  of  a  patented  combination  is  made  with 
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the  purpose  that  it  shall  be  used  with  other  parts  to  make  up  the 
patented  combination,  the  maker  of  the  first  mentioned  part  is  a 
contributory  infringer  and  can  be  enjoined.  In  this  way  the  manu- 
facturer can  be  enjoined  instead  of  the  consumer,  and  the  real  source 
of  the  trouble  reached.  For  instance,  there  was  a  patent  granted 
upon  the  combination  of  a  certain  burner  and  lamp  chimney.  A  manu- 
facturer sold  the  burner  without  the  chimney,  with  the  intention  and 
recommendation  that  the  consumer  should  use  it  to  complete  the 
patented  combination,  and  the  consumer  bought  the  chimney  where 
he  could.  The  burner  alone  was  not  patented,  but  the  claim  was  for 
the  combination  both  of  the  burner  and  the  chimney.  The  manu- 
facturer of  the  burner  pleaded  that  he  was  not  making  the  combina- 
tion claimed.  The  court,  however,  held  that  as  he  made  a  part  of  the 
combination  with  the  intention  that  it  should  be  used  with  the  rest 
of  the  combination,  he  was  an  infringer  and  should  be  enjoined. 
Manufacture  in  This  Country  for  Sale  Abroad,  and  Importa- 
tion of  Patented  Devices. 
As  a  patent  gives  the  patentee  the  exclusive  right  to  make,  use, 
and  sell  the  patented  invention,  and  as  each  of  these  rights  is  a  sepa- 
rate monopoly,  it  is  infringement  to  make  the  patented  article  in 
the  United  States,  even  though  it  be  for  sale  in  a  foreign  country. 
Likewise,  it  is  infringement  to  import  into  the  United  States  de- 
vices which  are  covered  by  United  States  patents,  even  though  those 
devices  are  made  abroad. 

Injunctions  and  Damages. 
There  are  three  remedies  for  the  infringement  of  a  patent.  An 
injunction  can  be  obtained  restraining  the  further  manufacture,  use, 
or  sale  of  the  patented  invention.  This  elimination  of  competition 
is  the  chief  benefit  of  a  patent.  Besides  the  injunction,  the  damages 
which  the  patentee  has  suffered  through  lost  sales  or  other  pecuniary 
injury  can  be  recovered,  if  they  can  be  proven.  Instead  of  the 
damages  which  are  suffered  because  of  the  infringement,  the  patentee 
may  recover  the  profits  which  the  infringer  has  made  out  of  the  un- 
lawful manufacture,  use,  or  sale  of  the  patented  invention.  In  this 
case,  also,  the  amount  must  be  proven  by  the  patentee.  It  is  because 
of  the  difficulty  of  proving  profits  or  damages  that  I  stated  that  the 
chief  value  of  the  patent  is  the  injunctions  which  it  may  afford  against 
competition.  For  the  purpose  of  ascertaining  the  amount  of  the 
infringer's  profits,  the  courts  will  compel  him  to  render  an  account. 
The  courts  will  grant  a  patentee  both  damages  and  profits  from  the 
infringer. 


IEditorial  Comments 

"1X7ITH  the  connection  of  the  two 
*  *  sections  of  one  of  the  tunnel 
tubes  tinder  the  Hudson  river  between 
New  York  and  Jersey  City  on  Septem- 
ber 12,  an  important  stage  in  the  work 
of  the  entrance  of  the  Pensylvania  rail- 
road into  New  York  City  was  reached. 
When  the  tunneling  under  the  river 
was  started,  three  years  ago,  there  was 
more  or  less  incredulity  as  to  the 
practicability  of  the  method  of  pushing 
two  shields  across  through  the  river 
mud,  and  following  them  up  with 
tubes,  the  principal  precedent  for  the 
method  being  the  London  tunnel  under 
the  Thames  at  Blackwall,  through  a 
less  difficult  material.  Details  of  this 
important  work  have  already  been 
published  in  the  technical  press,  but  it 
may  be  noted  that  the  total  length  of 
the  tunnel  is  13,700  feet,  of  which  6,100 
feet  are  under  water,  this  latter  portion 
being  about  double  the  length  of  the 
shield  portion  of  the  Blackwall  tunnel. 

Apart  from  the  great  interest  in  the 
actual  details  of  this  important  engi- 
neering work  there  are  certain  features 
about  its  conduct  which  demand  com- 
ment at  this  time. 

Notwithstanding  the  difficulties  at- 
tending the  actual  manipulation  of  the 
shields  on  their  way  through  the  mud 
at  the  bottom  of  the  river,  it  appears 
that  the  junction  was  effected  with  a 
degree  of  precision  highly  gratifying  to 
the  engineers  having  the  work  in  hand, 
and  Mr.  Jacobs  is  to  be  congratulated 
upon  the  successful  achievement  of  a 
most  difficult  task.  The  lining  of  the 
tubes  with  concrete,  and  the  placing  of 
the  tracks,  with  the  general  details  of 
completion,  can  doubtless  proceed  ac- 
cording to  the  plans,  and  the  tracks  be 
made  ready  for  the  trains  before  they 
are  required  for  traffic.  There  is  one 
point,  however,  which  outweighs,  in 


the  opinion  of  the  public,  some  of  the 
more  difficult  engineering  problems 
which  have  been  overcome,  and  that 
is  the  fact  that  in  spite  of  all  the 
structural  and  technical  difficulties, 
the  tunnel  has  been  completed  practi- 
cally a  year  ahead  of  the  specified 
contract  time.  Such  a  result  is  rarely 
attained  in  private  work,  and  we 
feel  that  we  are  justified  in  saying 
never  in  municipal  or  government 
works.  The  Government  has,  in 
former  times,  paid  a  bonus  for  the  com- 
pletion of  a  warship  in  advance  of  con- 
tract time,  but  such  contracts  were 
with  private  firms,  and  the  inducement 
offered  was  sufficient  to  warrant  the 
extra  outlay  required  to  effect  the  gain 
in  time.  Anyone  who  will  consider  the 
manner  in  which  government  work  is 
allowed  to  drag  its  weary  length  along 
may  well  make  comparison  with  the 
energetic  and  efficient  manner  in  which 
this  great  work  has  been  brought  to  a 
successful  culmination  and  draw  his 
own  conclusions  as  to  the  comparative 
efficiency  of  public  and  private 
methods  as  applied  to  engineering 
undertakings. 

*      *  * 

The  death  of  Mr.  James  Dredge  re- 
moves from  the  world  of  technical 
periodical  literature  a  figure  which  has 
for  many  years  been  a  dominant  one 
on  both  sides  of  the  Atlantic.  His  con- 
nection with  Engineering  dates  from  its 
foundation  by  the  American,  Zerah 
Colburn,  forty  years  ago,  and  both  the 
journal  and  the  man  have  been  almost 
as  well-known  and  esteemed  in  the 
United  States  as  in  Great  Britain  for 
nearly  as  long  a  time.  Among  his 
several  visits  to  America  we  may  note 
his  presence  at  the  Centennial  exhibi- 
tion in  1876,  and  with  the  Iron  and 
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Steel  Institute  in  1890,  at  which  latter 
time  he  assisted  in  the  dedication  of 
the  memorial  of  his  old  friend  Holley. 

As  an  honorary  member  of  the 
American  Society  of  Mechanical  Engi- 
neers Mr.  Dredge  was  brought  into 
still  closer  relations  with  American 
engineers,  and  his  warm,  active,  and 
effective  co-operation  upon  both  of  the 
occasions  of  the  visits  of  that  society  to 
Europe,  in  1889  and  in  1900,  will  always 
be  remembered  by  those  who  were  so 
fortunate  as  to  meet  him.  The  mem- 
ories^ of  such  men  as  James  Dredge 
will  remain  as  strong  bonds  drawing 
together  closer  and  closer  the  members 
of  the  profession  on  both  sides  of  the 
sea,  the  influence  of  such  relations  long 
outlasting  the  life  and  labors  of  the 
man. 

The  wisdom  of  the  conduct  by  the 
Government,  through  the  medium  of 
the  United  States  Geological  Survey, 
of  investigations  into  the  nature  and 
value  of  the  fuel  resources  of  the 
country,  is  being  confirmed  in  many 
ways,  and  in  no  direction  more  con- 
clusively than  in  connection  with  the 
use  of  low-grade  fuel  for  the  genera- 
tion of  power  gas.  Especially  have  the 
tests  of  peat  as  a  fuel  for  the  gas 
producer  been  encouraging,  and  there 
is  every  reason  to  believe  that  the  use 
of  fuel  gas  will  be  materially  extended 
by  reason  of  the  demonstrations  of 
the  suitability  of  peat  for  use  in  the 
producer. 

In  Florida  it  has  been  shown  that 
sun-dried  peat  has  its  moisture  content 
reduced  from  85  per  cent  to  15  per  cent 
without  the  aid  of  artificial  appliances, 
and  this  peat  gives  in  the  producer  a 
fuel  gas  having  a  calorific  value  of  175 
British  thermal  units  per  cubic  foot, 
this  being  materially  higher  than  ordi- 
nary producer  gas.  The  moisture  re- 
maining in  the  peat  doubtless  accounts 
for  the  18  per  cent  of  hydrogen,  the 
composition  of  the  gas  closely  resem- 
bling that  made  by  the  suction  gas 
producer  in  which  vapor  of  water  is 


intentionally  passed  through  the  fuel 
bed.  It  appears  that  a  brake  horse 
power  can  be  obtained  with  a  consump- 
tion of  about  two  pounds  of  dry  peat 
per  hour,  a  result  which  should  cer- 
tainly awaken  new  interest  in  this 
hitherto  neglected  source  of  power. 

A  short  time  ago,  when  the  question 
of  Government  versus  contract  construc- 
tion of  the  Panama  Canal  was  active 
(as  it  will  soon  be  again),  those  who 
advocated  the  direct  execution  of  the 
entire  project  by  the  Federal  Admin- 
istration united,  with  striking  accord, 
upon  one  prominent  example  to  sup- 
port their  case.  This  was  the  compar- 
ative record  in  the  building  of  the 
sister  ships-of-war  Louisiana  and  Con^ 
necticut — the  former  in  private  yards, 
under  contract;  the  latter  in  the  New 
York  Navy  Yard,  under  the  regular 
departmental  bureaus.  These  identi- 
cal ships  had  been  purposely  allotted, 
one  to  a  responsible  bidder,  after  com- 
petition, and  the  other  to  the  Navy 
bureau,  under  appropriation,  for  the 
express  intention  of  testing  the  respec- 
tive methods ;  the  work  to  be  done  and 
the  general  conditions  were  precisely 
the  same,  except  as  to  matters  which 
belonged  inherently  to  the  Governmen- 
tal or  the  contract  system,  and  which 
therefore  formed  an  essential  part  of  the 
test.  Comparison  of  the  results  seemed 
fair  enough — but  for  the  past  six 
months  (that  is,  since  the  final  outcome 
has  been  evident)  a  sudden  silence  has 
fallen  upon  those  who  had  formerly 
seen  in  the  Connecticut  a  demonstra- 
tion that  Washington  officials,  by  Com- 
mission or  Bureau,  could  finish  the 
Panama  Canal  with  expedition  and 
economy. 

But  it  is  the  homestretch  that  decides 
the  race ;  the  ending  carries  the  moral 
and  meaning  of  the  story.  The  con- 
cluding half  year  has  finished  both 
ships  and  changed  all  estimates  and 
conjectures  into  fact  and 'figures.  The 
Louisiana,  contract-built,  has  been  in 
commission  for  about  two  months;  the 
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Connecticut,  Government-built,  is  to  go 
into  commission  at  the  end  of  Septem- 
ber. The  Navy-yard  ship  has  cost 
$4,600,000.  The  private  ship  was 
awarded  to  the  contractors  at  $3,990,- 
000,  and  her  total  cost  with  the  extras 
for  changes  made  after  that  award  is 
$4,125,000.  She  has  paid  her  builders 
their  profit,  borne  her  share  of  the  ad- 
ministrative, maintenance,  and  plant 
charges  of  their  works,  and  is  finished 
materially  sooner  and  ten  ^  per  cent 
cheaper  than  the  Government  could 
complete  her  twin  for  themselves  at 
cost — without  profit,  or  burden  of  equal 
overhead  charges. 

*      *  * 

We  have  no  disposition  to  criticize 
the  Bureau  of  Construction   on  this 
showing — far  the  contrary.    They  de- 
serve the  highest  honor  and  credit  for 
coming  so   close  to  the  competitive 
commercial  figures,  under  the  heavy 
handicap  of  the  conditions  surrounding 
Government  work — notably  the  eight- 
hour  day  and  the  uncertainties,  delays, 
and  suspensions  inseparable  from  de- 
pendence on  successive  appropriations. 
Neither  do  we  dispute  the  conten- 
tion that  there  are  sound  and  excellent 
reasons  why  the  Government  should 
sometimes  buiid  ships  in  its  own  yards, 
even    at    greater    cost   than  would 
attend  their  building  by  contractors. 
We  merely  emphasize  the  fact  and  the 
evidence  that,  under  the  very  best  con- 
ditions of  personnel  and  spirit,  in  an 
undertaking  with  which  the  depart- 
ments concerned  are  unusually  familiar, 
under  the  very  eye  of  the  deciding 
authority  in  case  of  doubt  or  dispute, 
and  with  the  constant  spur  of  closely 
parallel  competition — the  United  States 
can  not  do  as  well  for  itself  in  construc- 
tion enterprise  as  it  can  by  committing 
the  physical  part  of  that  enterprise  to 
practical  contractors   who   have  the 
experience,  the  business  organization, 
and  the   equipment  to   produce  the 
maximum  result  at  the  minimum  cost. 

If  this  is  made  so  apparent  in  the  in- 
stance of  the  building  of  the  Connecti- 
cut— a  homogeneous  piece   of  work, 


thoroughly  familiar  in  all  its  require- 
ments to  those  in  charge,  and  almost 
at  the  doors  of  the  Administration  and 
the  Departments — what  might  be  ex- 
pected in  the  case  of  the  Panama  Canal, 
vast,  complex,  unprecedented  in  the 
experience  of  Government  officials,  and 
two-thousand  miles  from  the  bureaus 
which  tie  up  every  hand  with  red  tape 
and  jealously  cling  to  their  power  to 
have  even  the  minor  details  of  plan 
and  operation  constantly  referred  back 
for  decision  and  authority  to  act  ? 
*  *  * 
An  interesting  prize  competition  has 
been  instituted  by  the  Merchant 
Marine  League  of  the  United  States, 
which  offers  a  total  of  $1,000  in  awards 
for  the  best  four  essays  on  4  *  How  to 
Build  up  Our  Shipping  in  the  Foreign 
Trade."  There  will  be  four  prizes,  one 
each  of  $400,  $300,  $200,  and  $100,  only 
students  in  high  schools,  technological 
schools,  colleges,  and  universities  in 
the  United  States  being  eligible  to 
compete. 

The  conditions  are  thus  defined  by 
the  League  : 

4  4  Students  desiring  to  compete  for 
these  prizes  must  register  their  names, 
and  institutions  of  learning  which  they 

are  attending,  with  the  League  

Essays  must  not  exceed  2,560  words; 
they  must  be  typewritten,  on  one  side 
of  the  paper  only.  The  author's  name 
must  not  be  signed  to  his  essay — only 
his  nom  de  plume — which  latter,  with 
his  full  name  and  address,  must 
accompany  the  essay  in  a  separate 
sealed  envelope.  No  limitation  is  set 
upon  the  method  or  plan  that  may  be 
advocated ;  it  may  be  along  the  line  of 
protection  or  free  trade.  The  contests 
will  close  about  Nov.  15,  and  the  prizes  ' 
will  be  awarded  about  Dec.  15,  1906. " 

The  League  has  its  headquarters  in 
Cleveland,  and  is  organized  for  the 
purpose  of  enlightening  press  and 
public  as  to  the  deplorable  condition  of 
our  over-sea  shipping — "the  one  great 
National  interest  which  has  failed  to 
keep  pace  with  our  wonderful  National 
development." 
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AMERICAN  ROLLING-MILL  PRACTICE. 

THE  DEVELOPMENT  OF  THE  BESSEMER  PROCESS  AND  THE  STEEL-RAIL  INDUSTRY  IN  THE 

UNITED  STATES. 

Robert  W.  Hunt — American  Institute  of  Mining  Engineers. 


A  I  4  HE  presidential  address  of  Captain 
Robert  W.  Hunt,  delivered  before 
the  American  Institute  of  Mining 
Engineers  in  London  discusses  a  subject 
with  which  the  speaker  himself  was  most 
familiar,  since  he  himself  was  one  of  the 
active  figures  in  the  introduction  of  the 
Bessemer  process  into  America. 

Captain  Hunt  referred  to  the  visit  of  Sir 
Lowthian  Bell  to  the  United  States  in  the 
seventies  of  the  last  century,  and  of  his 
views  at  that  time  as  to  the  possibilities 
of  the  development  of  the  American  iron 
industry. 

"  He  unhesitatingly  proclaimed  that  the 
development  of  her  possible  production  of 
iron  and  influence  in  the  markets  of  the 
world  were  plainly  limited  by  geographi- 
cal conditions  to  such  an  extent  that  the 
Old  World  need  not  fear  her  rivalry.  This 
prophecy  seemed  absolutely  logical,  and 
based  upon  conditions  which  could  not  be 
altered  or  overcome.  Indeed,  he  gave 
actual  figures  showing  that  the  transporta- 
tion distances  were  so  great  over  which  it 
would  be  necessary  to  bring  iron  ore  and 
the  fuel  to  smelt  it  to  a  common  point, 
and  then  after  its  reduction  the  transpor- 
tation of  the  products  to  market  would 
again  cover  such  distances  that  it  was  im- 
possible for  successful  commercial  com- 
petition to  be  created.  At  that  time  the 
statement  that  the  transportation  of  a  ton 
of  ore  over  about  100  miles  of  railroad 
and  800  miles  of  water,  including  the  nec- 
essary handling,,,  not  only  onto  cars,  but 
its  loading  into  and  unloading  from  ships, 


would  be  regularly  performed  at  a  cost 
not  exceeding  $1.40  a  ton,  and  that  with 
about  $1  a  ton  added  to  that  (or  in  all 
$2.40),  the  ton  of  iron  ore  would  be  placed 
at  what  was  then  and  is  now  the  very 
center  of  the  American  iron  industry, 
would  have  been  received  as  the  wildest 
innacy.  That  has  all  been  accomplished, 
and  instead  of  having  brought  disastrous 
results  to  the  transportation  interests  it 
has  yielded  such  profits  that  they  have 
been  built  up  to  colossal  proportions. 
Moreover  the  finished  products  can  be 
placed  at  the  seaboard  for  foreign  markets 
at  transportation  cost  little  if  any  greater 
than  is  required  for  internal  transporta- 
tion in  many  European  countries.  These 
low  carrying  charges  have  come  along 
with  a  tremendous  ore  development  in  the 
Lake  Superior  region,  which  has  steadily 
increased  until  in  1905  there  was  taken 
out  34j353>456  gross  tons.  While  many 
proved  millions  of  tons  of  ore  still  remain, 
it  is  recognized  that  such  a  production 
cannot  be  indefinitely  maintained.  This 
condition  is  leading  to  increased  interest 
in  other  ore  sections,  some  of  which,, 
while  well  known,  have  been  unworked, 
either  because  of  location  or  the  compara- 
tively low  iron  percentage  of  the  ore," 

It  was  not  until  1867  .that  steel  rails  were 
first  rolled  in  America,  at  the  Cambria 
mills  at  Johnstown,  Pennsylvania,  from 
steel  made  at  Steelton.  In  ten  years  from 
that  time  there  were  ten  rail  mills  in 
operation,  while  ithe  increases,  discontinu- 
ances, and  consolidation  since  that  time 
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have  led  to  the  present  state  of  affairs,  in 
which  there  are  now  13  rail  mills  in  the 
United  States  producing  rails  of  60  pounds 
and  over  per  yard,  these  mills  being 
owned  by  10  corporations. 

In  discussing  the  increase  in  capacity  of 
American  rail  mills  Captain  Hunt  gives 
some  interesting  figures.  Thus,  the  Besse- 
mer plant  of  the  North  Chicago  Com- 
pany, designed  by  Holley,  and  operated 
by  Robert  Forsyth,  produced,  in  1876, 
6,457  gross  tons  of  ingots  in  one  month, 
the  total  production  for  the  whole  United 
States  in  «that  year  being  469,639  tons  of 
ingots,  from  which  368,299  tons  of  rails 
were  made.  In  1882  Mr.  Forsyth  built  a 
new  mill  for  the  company's  new  works  at ' 
South  Chicago,  on  which  mill  91,424  tons 
of  ingots  and  71,424  tons  of  rails  have 
been  rolled  in  one  month. 

In  1905  10,919,272  gross  tons  of  Besse- 
mer steel  were  made  in  the  United  States, 
besides  8,444,836  gross  tons  of  open  hearth 
ingots,  and  3,375,611  tons  of  rails,  of 
which  183,264  tons  were  of  open-hearth 
steel.  In  1876  steel  rails  sold  at  $59.25 
per  ton,  and  in  1905  the  price  was  $28. 

The  increase  in  output  of  the  American 
Bessemer  steel  works  is  due  to  several 
causes.  Among  these  may  be  noted  the 
present  method  of  casting  the  ingots  into 
moulds  on  cars  which  can  be  immediately 
pulled  out  of  the  works  and  allowed  to 
cool  until  the  moulds  can  be  stripped  from 
the  solidified  metal. 

"Another  factor  in  increasing  output 
was  the  use  of  metal  direct  from  the  blast 
furnaces.  This  was  not  entirely  success- 
ful until  the  mixer  invented  by  Captain 
Jones  was  adopted.  The  claim  that  the 
credit  of  this  as  an  invention  belonged  to 
him  was  bitterly  fought  after  his  death, 
and  the  case  was  carried  to  the  United 
States  Supreme  Court,  which  decided  in 
his  favor.  Therefore  it  must  be  so  con- 
sidered. That  he  was  the  first  to  venture 
to  accumulate  150  tons  and  over  of  molten 
metal  in  a  refractory  lined  vessel,  from 
which  it  was  drawn  as  wanted  and  taken 
to  the  converters  has  never  been  denied 
by  any  one  .  He  planned  the  mixer  soon 
after  the  .Edgar  Thomson  works  began  the  ¥ 
use  of  natural  gas,  and  he  expected  to  be 
compelled  to  rely  upon  heat  from  it  to 
keep-  his;  iron  sufficiently  hot.    He  also 


thought  it  might  be  necessary  to  agitate 
the  metal  in  the  mixer  to  insure .  suffi- 
ciently uniform  results,  and  so  designed 
his  apparatus.  Neither  procedure  was 
found  necessar}'.  It  is  a  question  if  the 
use  of  natural  gas  had  not  been  possible 
whether  he  would  have  made  the  venture. 
Undoubtedly  the  invention  would  have 
come  in  time,  but  probably  would  have 
been  much  delayed." 

The  use  of  power  driven  tables  for  rolling 
mills,  originally  due  to  Captain  Hunt  him- 
self, has  had  much  to  do  with  the  great 
increase  in  steel-rail  output,  besides  mak- 
ing a  great  reduction  in  the  amount  of 
labor.  When  the  three-high  mill  was  fed 
by  hand,  using  hooks  and  tongs  it  re- 
quired 15  to  17  men  to  produce  300  tons 
of  rails  in  12  hours.  With  the  automatic 
tables  the  output  has  been  increased  to 
1,500  tons  per  day,  requiring  at  the  same 
time  the  services  of  but  5  men. 

All  this  increase  in  the  productive  capac- 
ity of  the  steel  works  involved  a  corre- 
sponding increase  in  the  output  of  the 
blast  furnaces. 

"  It  will  be  recalled  that  European  and 
American  ironmasters  differed  for  a  long 
time  as  to  the  economy  of  forcing  the  work- 
ings of  blast  furnaces,  the  former  contend- 
ing that  while  the  output  would  be  augu- 
mented,  so  also  would  the  cost  of  repairs. 
On  the  other  hand,  the  Americans  main- 
tained that  it  was  as  to  the  tonnage  and 
not  as  to  time  that  such  cost  should  be 
figured;  that  is,  if  a  furnace  lining  gave 
100,000  tons  of  metal  and  lasted  but  a  year 
in  so  doing  it  was  cheaper  thus  to  use  the 
plant  than  to  take  three  years  in  obtaining 
the  same  product.  At  all  events  it  has  been 
on  the  latter  lines  that  the  business  has 
'been  conducted.  But,  as  in  many  other 
cases,  we  had  to  come  to  England  for  that 
which  has  made  such  driving  possible. 
Without  the  fire  brick  stoves  it  could  not 
have  been  accomplished.  They  may  have 
been  improved,  and  other  names  deserve 
honor  for  what  has  been  done,  but  that 
of  Whitwell  will  ever  stand  as  the  founda- 
tion one. 

"  The  production  of  pig  iron  of  all  kinds 
in  the  United  States  in  1876  was  1,868,961 
gross  tons.  In  1905  it  was  22,992,380  gross 
tons.  The  production  of  Bessemer  pig 
iron  was  not  separated  statistically  from 
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other  pig  iron  until  1887.  In  that  year  it 
was  2,875,462  gross  tons,  and  in  1905  it 
was  12,220,209  gross  tons.  The  production 
of  basic  pig  iron  was  first  separately  ascer- 
tianed  in  1886,  when  it  was  333^4^3  gross 
tons.  In  1905  it  was  4,105,179  gross  tons, 
charcoal  basic  pig  iron  not  being  considered 
in  either  case. 

"  Undoubtedly  the  use  of  the  Jones 
scheme  of  a  mixing  receptacle  has  done 
much  to  permit  the  driving  of  the  blast 
furnaces  supplying  steel  plants.  The  output 
of  several  furnaces  being  so  treated,  it  is 
readily  seen  that  greater  variation  can  be 
permitted  in  its  character  thati  if  the  iron 
from  each  *  one  had  to  be  used,  separately. 
But  while  furnaces  have  been  driven 
to  making  an  output  of  over  750  tons 
per  day  apiece,  it  has  been  concluded! 
that  better  results  are  obtained  by  lim- 
iting the  output  of  the  same  furnaces 
to  about  550  tons  in  24  hours.  Of 
course,  the  tremendous  outputs  would  be 
impossible  if  the  raw  materials,  and  in  fact 
the  produced  metal,  were  not  handled  by 


machinery,  much  of  which  is  of  automatic 
character.  Such  devices  do  not  merely 
move  the  stock,  but  some  of  them  also 
regulate  the  charging  and  distribution  of  it 
in  the  furnace,  and  contribute  to  the  regu- 
larity of  the  metallurgical  process." 

Captain  Hunt  referred  to  the  excellent 
work  which  has  been  done  in  Europe  in 
the  utilization  of  the  waste  gases  of  blast 
furnaces  for  operating  gas  engines  and 
driving  the  blowing  engines,  and  also  men- 
tions the  dry-air  blast  system  of  Gayley, 
as  marking  the  lastest  step  yet  made  in  the 
economical  production  of  iron. 

Notwithstanding  the  incredulity  with 
which  the  announcement  of  the  economy 
effected  by  drying  the  air  blast  was  at  first 
received  the  tests  at  Pittsburg  have  been  so 
fully  confirmed  that  the  method  of  drying 
the  air  by  refrigeration  is  gradually  being 
accepted.  It  is  announced  that  a  large  es- 
tablishment in  Wales  has  determined  to 
instal  the  Gayley  system,  so  that  an  inde- 
pendent study  of  its  action  may  soon  be 
available 


ELECTRIC  RAILWAY  TRACTION. 


ADVANTAGES  OF  ELECTRIC  TRACTION  FOR  RAILWAY  SERVICE  WITH  ESPECIAL  REFERENCE  TO 
THE  INTRODUCTION  OF  THE  SINGLE-PHASE  SYSTEM. 

C.  F.  Jenkin — British  Association  for  the  Advancement  of  Science. 


TN  the  course  of  a  valuable  paper  pre- 
sented  before  the  Engineering  Section 
of  the  British  Association  for  the  Ad- 
vancement of  Science  Mr.  C.  F.  Jenkin 
brought  out.  some  salient  points  in  connec- 
tion with  the  introduction  of  electric  trac- 
tion on  main-line  railways  which  will  bear 
repeating  and  emphasising. 

In  the  first  place  the  question  of  cost  is 
very  properly  met  and  disposed  of  in  a 
manner  which  should  appeal  to  every  en- 
gineer. It  is  undoubtedly  true  that  the 
engineer  must  make  his  work  pay,  or  as 
the  late  A.  M.  Wellington  put  it,  he  must 
be  able  to  do  for  one  dollar  what  any  fool 
can  do  for  two  dollars.  Nevertheless  elec- 
tric traction  is  not  disposed  of  as  some  rail- 
road engineers  appear  to  think,  merely  by 
showing  that  trains  can  be  hauled  more 
cheaply  by  steam  locomotives  than  by  elec- 
tricity. The  cheapest  method  is  not  always 
the  most  profitable,  and  some  of  the  most 
important  work  which  has  been  done  dur- 
ing the  past  century  by  the  engineer  has 


been  the  increase  in  the  profits  of  under- 
takings by  replacing  cheap  methods  by  more 
expensive  ones.  As  Mr.  Jenkin  asks :  "  Is 
railway  carriage  cheaper  than  canal  car- 
riage, which  it  replaced?  Or,  again,  is  in- 
candescent electric  lighting  cheaper  than 
gas?"  Sometimes  new  things  are  adopted 
because  of  the  demands  of  fashion,  or  the 
requirements  of  luxury,  but  electric  trac- 
tion is  not  included  among  these.  It  is 
coming  into  use  because  it  will  increase 
the  earning  capacity  of  the  line. 

So  far  as  the  actual  cost  is  concerned, 
this  is  a  matter  which  varies  in  different 
localities,  according  to  the  local  cost  of 
power,  the  possibilities  of  water-power  de- 
velopment, cost  of  fuel,  and  the  like.  There 
is  no  uncertainty,  however,  as  to  the  higher 
earning  capacity  of  the  electric  over  the 
,  steam  railroad,  as  a  few  examples  will  show. 

In  1901  the  trams  on  the  west  side  of  Lon- 
don were  electrified,  and  in  three  years  the 
mileage  was  increased  four-fold  and  the 
traffic  increased  seven  and  a-half  fold.  The 
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elevated  railway  system  in  New  York  was 
changed  from  steam  to  electric  traction  in 
the  same  year,  and  in  the  first  year  of 
electric  operation  the  traffic  increased  50 
per  cent.,  and  the  cost  of  operation  fell 
from  55.79  per  cent,  to  41.2  per  cent,  of 
the  gross  receipts.  The  Milan-Gallarate- 
Varese  railway  showed  an  increase  in  pas- 
senger traffic  of  170  per  cent,  in  three  years 
after  electrification;  and  other  examples 
bear  out  this  fact. 

The  gain  in  traffic  is  due  to  the  improve- 
ments affecting  the  comfort  of  the  pas- 
sengers, and  the  improvement  in  train  ser- 
vice, while  the  economy  in  working  and 
the  increase  in  the  capacity  of  the  line  are 
the  elements  to  which  greater  profits  are 
to  be  attributed. 

Passing  from  the  general  advantages  of 
electric  traction  as  leading  to  its  widespread 
use,  Mr.  Jenkin  proceeds  to  discuss  the  best 
method  of  applying  electric  power  to  the 
hauling  of  trains.  There  he  shows  himself 
a  firm  believer  in  the  use  of  the  alternating 
current,  and  a  strong  advocate  of  the  single- 
phase  system,  and  his  argument  in  favor 
of  the  latter  is  so  clear  and  effective  that 
it  will  bear  repetition. 

"There  are  two  alternating-current  sys- 
tems possible — three  phase  and  single-phase. 
The  three-phase  system  has  certain  advan- 
tageous properties  and  has  been  most  suc- 
cessfully used  on  some  mountain  lines  and 
on  the  interesting  Valtellina  line  in  Italy. 
It  has,  however,  one  disadvantage,  so  seri- 
ous as  to  outweigh  all  other  considera- 
tions—viz., that  it  requires  two  trolley 
wires.  There  are  other  disadvantages  con- 
nected with  the  motors  which  may  be  about 
balanced  by  their  special  advantages,  but 
this  one  requirement  is  the  determining 
factor. 

"When  one  considers  that  this  require- 
ment of  two  trolley  wires  affects  the  whole 
length  of  the  line,  with  all  stations,  sidings, 
yards,  etc.,  its  importance  becomes  apparent. 
The  overhead  line  becomes  enormously 
more  difficult  to  construct  when  there  are 
two  conductors,  which  have  to  be  kept  in- 
sulated, not  only  from  the  ground,  but  also 
from  one  another,  even  when  the  trolleys 
are  passing  the  junctions. 

"  Thus  we  are  led  almost  of  necessity 
to  the  single-phase  system  in  which  the 
overhead  construction  assumes  the  simplest 


form.  All  the  wires  at  junctions,  etc.,  may 
be  connected,  and  the  collector-bow  slides 
from  one  to  another  without  attention,  and 
without  any  provision  of  switches  and  frogs 
or  insulated  sections  in  the  wires. 

"  Many  arguments  have  been  brought 
forward  against  single-phase  traction.  The 
motors  are  said  to  be  less  efficient,  to  be 
heavier,  to  run  hotter,  to  spark,  to  have 
too  little  clearance,  to  be  more  expensive, 
in  fact,  to  possess  every  sort  of  disadvan- 
tage. I  do  not  propose  to  discuss  all  these 
questions  to-day.  I  wish  to  rest  the  whole 
claim  of  the  single-phase  motor  on  the  one 
fact  which  must  outbalance  all  other  con- 
siderations— the  fact  that  it  only  requires  a 
single  light  trolley  wire  to  supply  it  with 
any  amount  of  power.  Of  course,  if  the 
motor  were  so  poor  that  it  would  not  work 
satisfactorily,  my  argument  would  fall  to 
the  ground;  but  it  has  already  done  such 
excellent  work  that  this  cannot  any  longer 
be  suggested. 

"The  equipment  of  the  line  is  very  simi- 
lar to  the  well-known  continuous-current 
tramway  arrangement.  A  single  copper 
trolley  wire  is  suspended  over  each  line' of 
rails,  and  as  all  the  wires  over  parallel  or 
crossing  lines  or  rail  are  at  the  same  poten- 
tial, they  may  be  connected,  the  only  insu- 
lation required  being  between  wire  and 
earth.  The  current  is  collected  by  means 
of  bow  collectors,  which  slide  under  the 
trolley  wire;  and  as  all  the  wires  are  at 
the  same  level  at  junctions,  the  bow  slides 
freely  from  one  to  another  without  atten- 
tion. The  return  current  flows  through 
the  rails.  Power  is  supplied  to  the  trolley 
wire  from  feeders  when  the  length  of  line 
requires  them.  Voltages  of  3,000,  6,000, 
10,000  and  15,000  for  the  trolley  wire  are 
already  in  use,  and  20,000  has  been  suc- 
cessfully used  experimentally  in  Sweden. 
The  feeders  may  be  at  any  voltage;  they 
can  be  carried  as  bare  wires  on  the  poles. 
30,000  volts  is  being  used  for  the  feeders  at 
Hamburg  with  stationary  transformers  to 
reduce  the  feeder  voltage  to  the  line  volt- 
age. The  power  may  be  supplied  from  one 
or  more  power  stations,  and  may  be  gen- 
erated as  single  or  polyphase  current  ;  but 
if  polyphase  generators  are  used,  the  phases 
may  be  kept  separate  and  used  for  different 
sections  of  the  line,  which  is  usually  trou- 
blesome. 
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"The  motor  cars  are  equipped  with  one 
or  more  motors,  each  of  which  is  fed  from 
a  transformer  in  the  car,  which  reduces  the 
trolley  pressure  to  a  moderate  one — between 
300  and  500  volts.  The  speed  is  controlled 
without  loss  in  resistances  by  varying  the 
voltage  supplied  by  the  transformer,  or  by 
a  combination*  of  this  method  with  a  varia- 
tion of  the  excitation  by  means  of  a  small 
auxiliary  transformer. 

"  The  switching  is  done  by  means  of  con- 
tactors operated  directly  by  single  phase 
magnets,  or  by  compressed  air  controlled 
electrically.  The  rest  of  the  car  equipment 
is  similar  to  continuous-current  plant — mas- 
ter controller,  reverser,  automatic  main- 
switch,  etc. 

"  Braking  can  be  done  by  means  of  the 
motors,  with  the  addition  of  resistances; 
but  so  far  no  simple  method  has  been  de- 
vised by  which  the  motors  can  return  power 
to  the  line.  The  auxiliary  services  of  light- 
ing and  heating  are  very  easily  provided 
for,  any  voltage  being  available.  Low-volt- 
age lamps  do  not  flicker  perceptibly  with 
periodicities  as  low  as  25  or  even  15. 

"  It  would  lead  too  far  to  attempt  to  de- 
scribe the  single-phase  motor.  It  is  suffi- 
cient to  say  that  the  motors  which  have 
so  far  been  used  for  electric  traction  are 
mainly  of  two  types — the  compensated 
series  motor  and  the  compensated  repul- 
sion motor.  Both  have  special  advantages, 
but  at  present  the  series  motor  appears  to 
be  rather  the  better.  It  was  at  first  sup- 
posed that  the  repulsion  motor  might  be 
wound  for  high  pressure,  and  thus  save  the 
transformation  of  the  whole  power  in  the 
car,  only  that  part  of  the  power  required 
for  excitation  being  transformed.  It  has, 
however,  been  found  that  the  starting  of 
the  repulsion  motor  under  these  conditions 
is  unsatisfactory,  and  in  recent  equipments 
main  transformers  have  been  used.  These, 
however,  do  not  do  away  with  the  second 
transformer  for  the  magnetising  current, 
so  that  two  transformers  are  generally  re- 
quired with  this  type  of  motor.  Both  mo- 
tors have  series  characteristics,  good  power 
factors  and  fairly  high  efficiencies.  The 
losses  in  the  motors  are,  however,  higher 
than  in  continuous-current  'motors  and 
forced  ventilation  is  generally  used  to  carry 
off  the  heat.  Some  writers  have  assumed 
that  the  motors  must  be  made  much  bigger 


to  enable  them  to  get  rid  of  their  heat  by 
simple  surface  radiation  and  conduction, 
as  is  usual  with  continuous  current  motors. 
The  simple  expedient  of  artificial  cooling  is 
a  more  reasonable  method  of  dealing  with 
the  problem. 

"  It  has  been  stated  by  several  writers 
that  the  effective  adhesion  of  the  singles- 
phase  locomotive  is  less  than  of  the  continu- 
ous-current locomotive,  because  of  the  pul- 
sating nature  of  the  torque  given  by  the 
single-phase  motor.  This,  however,  is  not 
the  fact. 

"The  speed  of  the  motors  is  controlled 
by  connecting  them  to  different  numbers  of 
turns  on  the  secondary  of  the  transformer, 
thus  varying  the  voltage  on  their  terminals. 
The  compensated  repulsion  motor  has  also 
its  magnetising  current  varied  in  the  same 
way  by  connecting  it  to  different  numbers 
of  turns  on  the  secondary  of  the  small 
transformer.  No  resistances  are  required, 
and  there  is,  therefore,  none  of  the  loss 
which  is  inevitable  with  continuous-current 
motors.  The  speed  of  the  motor  when  run- 
ning can  be  regulated  to  any  extent,  which 
can  only  be  done  with  continuous-current 
motors  to  a  very  limited  extent  by  special 
devices.  The  actual  switching  is  done  by 
contactors,  as  in  the  continuous-current 
system.  Single-phase  magnets  are  very 
suitable  for  operating  the  contactors;  they 
have  the  very  advantageous  property  of 
taking  current  in  proportion  to  the  gap,  so 
that  as  they  close  they  automatically  reduce 
their  current;  thus  the  magnets  may  be 
wound  to  give  a  large  pull  at  a  distance 
without  overheating  when  kept  in  circuit. 
The  troublesome  vibration  has  been  entirely 
got  over  by  means  of  a  small  short-circuit 
ring  round  part  of  the  armature.  The  great 
simplicity  of  the  control  enables  the  whole 
of  the  switching  to  be  done  with  seven 
contactors,  including  the  reversing  switches. 
The  rest  of  the  motor  car  equipment  is 
very  similar  to  the  usual  continuous-cur- 
rent apparatus." 

As  increased  attention  is  paid  to  the  ad- 
vantages of  the  single-phase  system  for 
electric  traction  there  appears  a  stronger 
and  stronger  inclination  among  practical 
.engineers  to  advocate  its  adoption,  es- 
pecially for  railway  service  as  opposed  to 
the  ordinary  tramway  lines,  for  which  the 
direct  current  still  "holds  its  supremacy. 


LARGE  GAS  ENGINES  IN  GERMANY. 


THE  APPLICATION  OF  LARGE  GAS   ENGINES  IN  THE  GERMAN  IRON  AND  STEEL 

INDUSTRIES, 

K.  Reinhardt — Iron  and  Steel  Institute — Stakt  und  Eisen. 


AT  the  lecent  meeting  of  the  Iron  and 
Steel  Institute  held  in  London 
jointly  with  the  American  Institute 
of  Mining  Engineers  an  interesting  paper 
was  presented  by  Herr  K.  Reinhardt 
showing  the  extent  to  which  the  modern 
large  gas  engine  has  found  a  place  in  the 
iron  works  of  Germany;  this  paper  being 
also  published  in  full  in  German  in  a  re- 
cent issue  of  Stahl  und  Eisen.  This  paper 
is  such  an  exhaustive  review  of  this  in- 
creasingly important  subject  that  it  is  im- 
practicable to  do  more  here  than  to  com- 
ment upon  the  special  features  mentioned, 
the  paper  itself  forming  practically  a  com- 
plete record  of  present  practice  in  Ger- 
many, undoubtedly  the  country  in  which 
the  greatest  progress  has  been  made  in 
this  department  of  engineering. 

Herr  Reinhardt  gives  a  brief  review  of 
the  development  of  the  large  gas  engine 
in  the  past  ten  years,  with  especial  refer- 
ence to  the  direct  use  of  the  discharge 
gases  of  blast  furnaces  as  fuel,  and  shows 
that  as  a  result  of  a  circular  letter  of  in- 
quiry sent  to  builders  and  users  of  such 
engines,  it  appears  that  of  forty-nine  iron 
works  in  Germany,  thirty-two  already  had 
gas  engines  at  work  and  nine  had  ordered 
such  engines.  These  installations  repre- 
sent about  385,000  horse  power,  in  349 
engines,  of  which  136  are  operating  blow- 
ing engines;  199  driving  dynamos;  10  driv- 
ing rolling  mills,  and  4  used  for  other 
purposes.  One  establishment  has  gas  en- 
gines in  service  aggregating  35,000  horse 
power,  and  in  sixteen  works  there  are 
plants  of  more  than  10,000  horse  power 
each,  and  twenty-seven,  of  more  than 
5,000  horse  power.  Such  is  the  magni- 
tude of  the  large  gas-engine  industry  in 
Germany,  a  remarkable  showing,  not  ap- 
proached by  any  other  country. 

One  of  the  most  important  factors  in 
this  development  of  the  blast-furnace  gas 
engine  in  Germany  has  been  the  attention 
which  has  been  paid  to  the  cleaning  of 
the  gas  from  dust  and  other  impurities 
injurious  to  the  action  **of  the  machine. 


The  earlier  large  gas  engines,  built  by 
the  Cockerill  Works,  at  Seraing,  Belgium, 
similar  to  the  1006-horse  power  machine 
which  attracted  so  much  attention  at  the 
Paris  exposition  of  1900,  were  intended  to 
be  operated  with  gas  taken  direct  from  the 
furnaces,  without  washing,  but  this  prac- 
tice was  not  approved  in  Germany  and 
efforts  were  begun  to  devise  methods  for 
cleaning  the  gas. 

The  results  of  these  efforts  have  led  to 
the  design  of  very  complete  purifying  sys- 
tems for  the  gas,  including  dry  purifiers, 
scrubbers,  and  centrifugal  purifiers,  these 
being  used  in  the  order  named,  and  the 
gas  finally  being  dried  in  tanks  or  holders. 

The  dry  purifiers  depend  for  their  action 
upon  the  sudden  reversal  of  the  flow  of 
the  gas,  the  coarse  particles  of  dust  being 
separated  at  the  points  of  change  of  di- 
rection, the  gas  being  led  downwards  with 
a  rapid  motion  and  then  slowly  in  the 
reverse  direction,  to  facilitate  the  deposi- 
tion of  the  dust  at  the  bends.  After 
leaving  the  dry  purifiers  the  gas  is  passed 
through  the  scrubbers,  these  consisting  of 
vertical  towers  or  vessels  in  which  the 
gas  is  passed  from  the  bottom  to  the  top 
against  a  descending  spray  of  water.  The 
water  spray  is  either  allowed  to  fall  freely 
or  else  its  work  is  facilitated  by  the  inter- 
position of  sieves,  partitions,  coke,  or  simi- 
lar material.  The  fine  dust  is  thus  largely 
arrested  by  the  water  and  precipitated  to 
the  bottom,  where  it  can  be  removed  at 
intervals.  Such  portion  of  the  dust  as 
may  be  moistened  in  the  scrubber,  or  even 
left  entirely  in  suspension  in  the  gas,  is 
removed  by  the  centrifugal  purifier,  which 
is  nothing  more  than  a  large  centrifugal 
fan  through  which  the  gas  is  drawn  in 
connection  with  a  water  spray.  One  type 
of  such  purifier  resembles  an  ordinary 
centrifugal  blower  except  in  the  heavier 
construction,  to  withstand  the  higher  tem- 
peratures and  the  presence  of  the  water 
spray.  The  water  inlet  is  at  the  suction 
opening,  the  dusty  gas  passing  through  a 
sheet  or  curtain  of  water  spray,  and  the 
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centrifugal  action  of  the  fan  throws  the 
cohering  particles  of  dust  and  water 
against  the  inner  circumference  of  the 
casing.  The  separated  slime  flows  out  at 
the  bottom  and  the  purified  gas  is  de- 
livered at  the  top.  Such  a  fan  will  re- 
move go  per  cent,  of  the  dust,  and  the 
total  amount  of  power  expended  in  clean- 
ing will  average  about  3  per  cent,  of  the 
power  obtained  from  the  purified  gas. 
Other  methods  of  cleaning  the  furnace 
gases  are  described  in  detail,  but  the  gen- 
eral principles  involved' are  the  same. 

So  far  as  the  present  features  in  design 
of  large  gas  engines  in  Germany  is  con- 
cerned, Herr  Reinhardt  illustrates  struc- 
tural details  of  the  latest  engines  very 
fully,  including  general  design,  valve 
gear,  governing,  and  starting.  Methods  of 
cooling  the  valves,  piston  rods,  and  pis- 
tons, have  received  much  attention,  es- 
pecially in  connection  with  double-acting 
engines.  Accessibility  of  working  parts 
for  cleaning  has  been  well  considered,  al- 
though with  well  cleaned  gas  the  inlet 
gear,  valves,  etc.,  need  be  cleaned  only  at 
intervals  of  two  to  three  months,  and  a 
complete  internal  cleaning  is  required 
every  six  or  eight  months. 

The  principal  feature  for  discussion  in 
design  is  that  of  the  respective  merits  of 
the  four-cycle  and  the  two-cycle  machines. 
The  oldest  arrangement  is  that  of  the 
single  acting  four-cycle  engine.  This  has 
been  followed  by  the  double-acting  four- 
cycle machine,  usually  with  tandem  cylin- 
ders, and  by  the  two-cycle  motor. 

"  Many  persons  at  the  present  time,  in 
judging  the  question  of  system,  go  so  far 
as  to  prophesy  that  the  gas  engine  will 
return  to  its  original  starting  point,  viz., 
the  four-cycle  system,  while  others,  equally 
convinced,  affirm  that  the  four-cycle  will 
not  continue  to  be  adopted  by  iron  works 
and  other  manufactories.  Even  with  the 
experience  gained  up  to  the  present  time, 
it  is  impossible  to  give  an  opinion,  based 
upon  sufficiently  trustworthy  evidence,  in' 
favor  of  either  of  these  opposing  views. 
It  is  impossible  to  come  to  a  conclusion 
from  the  total  horse-power;  for  up  to 
March  of  this  year,  engines  with  260,000 
brake  h.  p.  were  at  work,  or  on  order,  for 
double-acting  four-cycle,  as  against  91,000 
for  two-cycle,  without  further  considering 


the  proportionate  value  of  the  two  systems. 
If  these  figures  prove  that  the  competition 
of  the  two-cycle  engine  must  not  be  neg- 
lected, on  the  other  hand  the  importance 
and  connection  of  the  builders  of  the  four- 
cycle types  must  be  considered  advantage- 
ous to  the  latter. 

"  The  builders  of  two-cycle  engines  will 
themselves  admit  that  these  motors  are 
less  adapted  for  the  high  speeds  required 
for  driving  dynamos  than  for  driving 
blowing  engines  and  pumps,  because,  with 
a  reduced  time  of  charging,  the  resistance 
of  the  charging  pump  cannot  be  kept  low 
enough,  and  principally  owing  to  the  rela- 
tively larger  number  of  explosions  (es- 
pecially with  gases  of  high  calorific  value, 
such  as  coke-oven  gas),  the  flow  of  heat 
through  the  metal  walls,  and  thereby  af- 
fecting the  security  of  the  explosion 
chamber  against  breakage  and  the  occur- 
rence of  premature  ignitions,  create  un- 
certainty; moreover,  the  governing  hitherto 
emplo3'ed  in  two-cycle  engines  for  dynamo 
driving  is,  as  a  rule,  inferior  to  that  of 
the  four-cycle  engines.  For  this  reason  it 
may  be  explained  that  several  firms  who 
build  two-cycle  engines  have  lately  decided 
to  adopt  also  the  manufacture  of  double- 
acting  four-cycle  engines. 

"  On  the  other  hand,  the  two-cycle  en- 
gine is,  without  any  doubt,  most  suitable 
for  driving  blowing  cylinders;  for,  as  al- 
ready stated,  it  permits,  within  wide 
limits,  a  variation  in  the  number  of  revo- 
lutions per  minute;  it  starts  easily  against 
a  load,  and  at  the  low  speeds  of  the  blow- 
ing piston  the  work  of  the  charging  pump 
is  not  excessive.  Klein  Brothers,  for  in- 
stance, state  that  the  work  of  their  charg- 
ing pump  with  valves  is  from  6  to  7  per 
cent,  of  the  work  of  the  power-cylinder, 
so  that  the  difference,  compared  with  the 
negative  work  of  the  four-cycle  motor,  no 
longer  preponderates. 

"  Theoretical  discussions  concerning  the 
correct  or  the  incorrect  mechanic  efficiency, 
which,  during  last  year,  created  such  a 
stir  in  Germany,  can  for  the  present  con- 
tribute nothing  to  elucidate  the  question 
of  the  systems.  For  the  managers  of 
works,  in  addition  to  enquiring  about  the 
price  and  power  of  a  gas  engine,  above  all 
enquire  about  the  security  in  working,  and 
least  of  all  about  the  quantity  of  gas  con- 
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sumed  per  brake  horse-power.  They  do 
not  trouble  themselves  at  all  about  the 
mechanical  efficiency. 

"  Suitable  trials  concerning  the  con- 
sumption of  gas  in  more  recent  engines 
are  not  available  for  comparison,  there- 
fore it  is  not  known  how  far  the  two- 
cycle  engine  is  at  the  present  time,  in  this 
respect,  still  inferior  to  the  four-cycle  en- 
gine. Should  the  iron  works  now  be  com- 
pelled to  consider  an  economy  of  gas,  the 
author  does  not  believe  that  the  larger 
consumption  of  the  two-cycle  engines 
would  for  long  have  any  great  influence 


on  the  question  of  systems;  for  then  the 
iron  works  would  probably  first  consider 
a  more  thorough  cleaning  of  the  gas  em- 
ployed for  heating  the  blast  and  for  burn- 
ing under  the  boilers,  thereby  increasing 
its  value,  and  in  this  manner  to  save  gas. 
So  long  as  these  conditions  remain  as 
they  are,  and  so  long  as  the  four-cycle 
engine  is  not  more  secure,  under  average 
working  conditions,  than  the  two-cycle  en- 
gine, so  long  will  the  question  of  systems 
not  be  decided  by  general  and  theoretical 
considerations,  but  by  the  iron  works  and 
mining  industries  themselves." 


FUEL  GAS  POSSIBILITIES. 


THE  PRACTICABILITY  OF  FURNISHING  A  GENERAL  SUPPLY  OF  GAS  FOR   LIGHT,  HEAT,  AND 
POWER  PRODUCTION  FOR  LONDON. 

A.  J.  Martin — British  Association  for  the  Advancement  of  Science. 


\X7E  have  already  reviewed  in  these  pages 
*  *  the  paper  of  Mr.  Arthur  J.  Martin, 
presented  before  the  Society  of  Arts 
upon  the  question  of  the  generation  of  gas 
at  the  pit's  mouth  and  its  transmission  to  the 
capital,  and  now  we  have  another  presenta- 
tion of  this  important  subject  by  the  same 
author  at  the  recent  meeting  of  the  British 
Association  for  the  Advancement  of  Science, 
Mr.  Martin  has  given  this  question  much 
careful  study  and  presents  it  in  a  manner 
which  demands  consideration. 

"  One  of  the  outstanding  characteristics 
of  the  present  day  is  our  growing  de- 
pendence upon  artificial  sources  of  light, 
heat,  and  power.  Down  to  the  beginning 
of  the  last  century  each  consumer  was  con- 
tent to  supply  his  own  requirements;  but 
William  Murdoch  was  already  at  work  on 
his  invention  of  coal  gas,  and  in  1810  the 
first  of  the  London  gas  companies  obtained 
its  Act.  Three  years  later  Westminster 
Bridge  was  lighted  with  gas.  The  new  de- 
parture thus  inaugurated  has  steadily  made 
its  way,  and,  at  the  present  moment,  by  far 
the  greater  part  of  the  people  of  this  coun- 
try obtain  their  light  in  one  form  or  another 
from  public  undertakings. 

"The  revolution  thus  effected  in  private 
lighting  is  having  its  counterpart  in  the 
domains  of  heat  and  power.  Little  by  little 
the  gas  fire  and  the  gas  stove  have  gained 
a  footing  in  our  houses,  and  the  gas  engine 
has  ousted  the  steam  engine  for  power 


generation  on  a  small  and  moderate  scale." 

Mr.  Martin  refers  to  the  entrance  of 
electricity  into  the  field  of  lighting,  and  the 
consequent  competition  with  gas  lighting, 
and  gives  statistics  to  show  that  the  expan- 
sion of  the  electrical  industry  has  not  been 
accompanied  with  any  falling  off  in  the  de- 
mand for  gas,  but  rather  that  the  produc- 
tion of  gas  has  increased,  and  is  now 
greater  than  ever  before. 

"  In  the  lighting  field  the  introduction  of 
the  incandescent  mantle  and  of  methods  of 
burning  gas  under  pressure  have  placed  gas, 
to  say  the  least,  on  terms  of  equality  with 
electricity.  For  power  production  each  has 
its  special  field.  In  point  of  cost,  illuminat- 
ing gas  at  4s.  per  thousand  cubic  feet  is 
about  equivalent  to  electricity  at  id.  per 
Board  of  Trade  unit  or  kilowatt-hour.  At 
ordinary  prices,  therefore,  gas  is  the 
cheaper,  so  will  generally  be  adopted  for 
workshop  use.  On  the  other  hand,  the 
cleanliness  and  convenience  of  the  electric 
motor  ensure  its  selection  in  scores  of  situa- 
tions, such  as  dental  surgeries  and  private 
houses,  where  a  gas  engine  would  be  out  of 
'the  question.  For  heating  purposes  gas  is 
by  far  the  more  economical,  a  shilling  spent 
in  gas  at  3s.  per  thousand  cubic  feet  yield- 
ing five  times  as  much  heat  as  a  shillings- 
worth  of  electricity  at  id.  per  unit.  It  is 
claimed  for  electricity  that,  unlike  gas,  it 
consumes  no  oxygen  and  gives  off  no  prod- 
ucts of  combustion  to  foul  the  air.  This 
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advantage  is  more  apparent  than  real,  since 
it  is  necessary,  on  sanitary  grounds,  to 
change  the  air  of  a  room;  and  the  quantity 
of  air  which  must  be  carried  off  for  this* 
purpose  is  more  than  sufficient  to  .support 
the  combustion  in  a  gas  fire,  which,  more- 
over, helps  to  effect  the  change.  It  is  true 
that  the  escaping  air  carries  away  a  large 
amount  of  heat,  but  the  quantity  lost  in  this 
way  is  not  nearly  sufficient  to  outweigh  the 
lesser  cost  at  which  it  is  produced. 

"The  capital  expenditure  required  to 
furnish  a  given  power  by  means  of  elec- 
tricity will  in  general  be  very  much  heavier 
than  that  to  furnish  the  same  power  by 
means  of  gas. 

"The  supply  of  gas  to  central  London 
was  originally  controlled  by  a  large  number 
of  small  companies,  which,  by  a  succession 
of  amalgamations,  have  now  been  fused 
into  three  large  undertakings.  Similarly, 
the  electrical  supply  to  the  metropolis  has 
been  entrusted  to  no  less  than  sixteen  local 
authorities  and  thirteen  companies.  It  has 
now  become  apparent  that  so  great  a  sub- 
division of  the  service  is  both  expensive  and 
inconvenient,  and  the  supply  of  electricity 
in  bulk  is  recognised  as  one  of  London's 
present  needs." 

If  the  supply  of  electricity  in  bulk  is 
needed  for  the  metropolis  there  is  every 
reason  to  admit  that  a  general  supply  of 
gas  suitable  for  light,  heat,  and  power  is 
also:  required.  Many  people  cannot  get  rid 
of  the  idea  that  gas  is  primarily,  if  not 
solely,  an  illuminating  agent,  neglecting  its 
obvious  advantages  as  a  fuel.  As  a  matter 
of  fact  the  burning  of  coal  in  its  raw  state 
was  very  rightly  denounced  by  Sir  William 
Siemens  long  ago  as  "  a  barbarous  practice." 
To  this  barbarous  practice  may  be  attributed 
many  injurious  effects  to  health  and  prop- 
erty, the  smoke  perpetuating  fogs  and  aid- 
ing in  their  production,  in  addition  to  its 
own  objectionable  properties. 

The  principal  objection  to  the  use  of  gas 
for  air  heating  purposes  is  found  in  the  cost, 
and  yet  this  objection  is  not  well  founded. 

"  Speaking  generally,  the  high  price  of 
gas  throughout  the  country  is  due  to  one 
or  more  of  the  following  causes:— (i)  the 
large  capital  involved,  (2)  antiquated  and 
inefficient  plant,  (3)  highly  rented  and  rated 
sites,-  (4)  the  illuminating  standards  to 
which  the  gas  has  to  conform,  and  (5)  the 


high  prices  paid  for  coal.  (6)  In  very 
small  undertakings,  moreover,  the  cost  of 
management  and  distribution  is  necessarily 
disproportionately  high. 

"  The  first  two  causes  are  the  natural  out- 
come of  the  slow  growth  of  a  great  industry 
from  small  beginnings.  The  influence  of  the 
first  and  third  is  reduced  with  every  in- 
crease in  consumption,  whereby  the  capital 
and  other  fixed  charges  are  spread  over  a 
larger  volume  of  gas.  The  old  plant  is  be- 
ing replaced  with  newer  and  more  efficient 
types  as  opportunity  offers.  The  illuminat- 
ing standards  now  in  force  are  a  relic  of  the 
time  when  gas  was  used  solely  as  an 
illuminant,  and  depended  for  its  luminosity 
on  the  incandescence  of  carbon  particles.  In 
these  days  of  Welsbach  mantles,  high 
candle-power  gas  is  an  anachronism,  and 
the  maintenance  of  high  illuminating  stand- 
ards imposes  a  vexatious  and  unnecessary 
tax  upon  the  consumer.  Individual  com- 
panies have,  from  time  to  time,  secured 
some  relaxation  of  them  in  their  own  par- 
ticular cases,  such  relaxation  being  always 
accompanied  by  a  substantial  reduction  in 
the  price  of  the  gas.  If  these  illuminating 
standards  could  be  done  away  with  in  to  to, 
the  resultant  gain  to  the  consumer  would 
amount  to  many  millions  of  pounds  per 
annum." 

Apart  from  methods  for  the  reduction  in 
the  cost  of  the  local  manufacture  of  gas,  the 
great  possibility  lies  in  the  long-distance 
transmission  of  the  gas  itself,  instead  of 
hauling  the  coal  the  same  distance  to  the 
point  of  service. 

Gas  has  many  advantages  over  electricity 
for  transmission  purposes.  The  loss  of 
power  may  be  reduced  to  about  one-fourth 
what  it  would  be  for  electricity  over  the 
same  distance;  all  transformations  from 
low  to  high  pressure  and  back  are  avoided; 
while  storage  is  a  simple  and  convenient 
matter.  The  losses  by  condensation,  pos- 
sibly important  with  an  illuminating  gas  of 
high  candle-power,  do  not  appear  with  a 
fuel  gas,  while  modern  methods  of  construc- 
tion make  the  building  of  a  tight  pipe-line 
altogether  practicable. 

"  The  question  of  the  disposal  of  the  coke 
is  an  important  one,  seeing  that  every  ton  of 
coal  carbonized  for  gas  yields  some  10  or  12 
cwts.  of  coke,  over  and  above  the  quantity 
required  for  heating  the  retorts.    If  the 
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whole  of  this  coke  had  to  be  conveyed  to 
the  markets  where  it  now  finds  a  sale,  there 
would  be  little  or  no  gain  from  doing  away 
with  the  carriage  of  the  coal;  but,  fortu- 
nately, a  large  demand  for  coke  already 
exist  at  no  great  distance  from  the  coal- 
fields. At  the  present  time  some  12,000,000 
tons  of  coke  are  made  every  year  for  use  in 
the  manufacture  of  iron  and  steel,  and  in 
the  case  of  no  less  than  nine-tenths  of  this 
the  whole  of  the  gas  and  other  residuals  is 
wasted.  This  enormous  waste  may  be  pre- 
vented by  the  use  of  by-product  recovery 
ovens,  in  which,  in  actual  practice,  a  ton  of 
coal  of  medium  volatility,  which  could  not 
fairly  be  classed  as  a  gas  coal,  is  reported 
to  have  yielded  over  10,000  cubic  feet  of 
first-rate  gas,  which  is  well  up  to  the  usual 
output  from  gas  coals. 

"  It  may  be  noted  here  that  the  coke  made 
in  the  ordinary  gas  retort  is  not  suitable  for 
foundry  use,  the  carbonization  not  being 
continued  long  enough  to  produce  coke  of 
the  required  quality.  In  gas  manufacture  a 
system  of  quick  carbonization  and  frequent 
charges  is  adopted  with  a  view  to  economy; 
but,  if  longer  periods  are  economically 
practicable  where  coke  alone  is  produced,  it 
seems  obvious  that  they  may  be  used  with 
at  least  equal  advantage  where  the  gas  as 


well  as  the  coke  is  utilized.  As  a  matter  of 
fact,  several  American  cities  already  derive 
their  supply  of  gas  from  by-product  coke 
'ovens,  which,  even  from  a  gas  manufactur- 
ing point  of  view,  are  claimed  to  have  im- 
portant advantages  over  the  retorts  now  in 
use. 

"  If  all  the  foundry  coke  which  is  used 
in  this  country  were  made  in  by-product 
recovery  ovens,  the  resulting  yield  of  gas 
would  be  over  160,000,000,000  cubic  feet  per 
annum,  or  more  than  is  used  in  one  year 
in  the  whole  of  the  United  Kingdom.  If, 
however,  gas  is  to  take  the  place  of  coal 
for  all  domestic  and  most  industrial  uses, 
the  consumption  will  probably  be  quad- 
rupled, and  the  problem  of  coke  disposal! 
reappears." 

Mr.  Martin  gives  an  estimate  of  the  cost 
of  supplying  London  with  gas  manufactured 
in  the  South  Yorkshire  coalfields,  involving 
a  transmission  of  about  173  miles.  A  single 
line  would  be  capable  of  transmitting  the 
estimated  yearly  supply  of  40,000  million 
cubic  feet,  and  the  cost  of  the  pipe  line  is 
put  at  £1,500,000,  and  that  of  the  compress- 
ing plant  at  £550,000.  The  final  cost  works 
out  about  1.33  pence  per  thousand  cubic 
feet  of  gas  delivered  to  the  consumer  in 
London. 
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A  CONSIDERATION  OF  THE  INTERNAL  STRUCTURE  OF  METALS  OF  CONSTRUCTION  AND  THE 
MANNER  IN  WHICH  THEY  YIELD  UNDER  STRAIN. 

J.  A.  Ewing — British  Association  for  the  Advancement  of  Science, 


AMONG  the  important  scientific  papers 
presented  before  the  recent  meeting 
of  the  British  Association  for  the 
Advancement  of  Science,  the  address  of 
Dr.  J.  A.  Ewing  before  the  engineering 
section  will  be  found  of  much  interest  to 
the  working  engineer  as  well  as  to  the 
physicist.  Dr.  Ewing  took  for  his  subject 
the  consideration  of  certain  aspects  of  the 
inner  structure  of  metals,  and  the  manner 
in  which  they  yield  under  strain. 

"  It  will  not  be  disputed  that  this  is  a 
primary  concern  of  the  engineer,  who  in  all 
his  problems  of  design  is  confronted  by  the 
limitations  imposed  on  him  by  the  strength 
and  elasticity  of  the  materials  he  employs. 
It  is  a  leading  aim  with  him  to  secure  light- 
ness and  cheapness  by  giving  to  the  parts 


such  dimensions  as  are  no  larger  than  will 
secure  safety,  and  hence  it  is  of  the  first 
importance  to  know  in  each  particular  case 
how  high  a  stress  may  be  applied  without 
risk  of  rupture  or  of  permanent  alteration 
in  form.  Again,  the  engineer  recognises 
the  merit,  for  structural  purposes,  of  plas- 
ticity as  well  as  strength,  and  in  many 
of  his  operations  he  makes  direct  use  of 
that  property,  as  in  the  drawing  of  wires 
and  tubes  or  the  flanging  of  plates.  He  is 
concerned,  too,  with  the  hardening  effect 
that  occurs  in  such  processes  when  work 
is  expended  on  permanently  deforming  a 
metal  in  the  cold  state,  and  also  with  the 
restoration  to  the  normal  condition  of, 
comparative  softness  which  can  be  brought 
about  by  annealing.    Nor  can  he  afford  to 
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be  indifferent  to  the  phenomena  of  'fatigue* 
in  metals,  which  manifest  themselves  when 
a  piece  is  subjected  to  repeated  alternations 
or  variations  of  stress — fatigue  of  strength 
or  fatigue  of  elasticity,  which,  like  physio- 
logical fatigue,  admits,  under  some  condi- 
tions, of  rest-cure,  inasmuch  as  it  tends  to 
disappear  with  the  lapse  of  time." 

We  have  noted  elsewhere  in  these  re- 
views that  recent  development  of  the  study 
of  the  microstructure  of  metals,  *  and  Dr. 
Ewing  discusses  this  important  matter  from 
another  viewpoint  than  that  of  Dr.  Guillet. 

"  To  engineers,  quite  as  much  as  to  physi- 
cists and  chemists,  we  owe  in  recent  years 
an  immense  extension  of  knowledge  regard- 
ing the  structure  of  metals.  This  has  come 
about  mainly  by  the  intelligent  use  of  the 
microscope.  Take  any  piece  of  metal,  in 
the  state  in  which  an  engineer  makes  use 
of  it,  polish  and  lightly  etch  its  surface, 
and  examine  it  under  the  microscope,  and 
you  find  that  it  is  a  congeries  of  a  multitude 
of  grains,  every  one  of  which  may  be 
proved  to  be  a  crystal.  It  is  true  that 
the  boundaries  of  each  grain  have  none  of 
the  characteristics  of  geometrical  regular- 
ity which  one  is  apt  to  look  for  in  a  crystal ; 
but  the  grain  is  a  true  crystal  for  all  that. 
Its  boundaries  have  been  determined  by 
the  accident  of  its  growth  in  relation  to 
the  simultaneous  growth  of  neighbouring 
grains — the  grains  have  grown,  crystal  fash- 
ion, until  they  have  met,  and  the  surface 
of  meeting,  whatever  shape  it  may  happen 
to  take,  constitutes  the  boundary.  But 
within  each  grain  there  is  the  true  crystal- 
line characteristic — a  regular  tactical  forma- 
tion of  the  little  elements  of  which  the 
crystal  is  built  up.  It  is  as  if  little  fairy 
children  had  built  the  metal  by  piling 
brickbats  in  a  nursery.  Each  child  starts 
wherever  it  happens  to  be,  placing  its  first 
brickbat  at  random,  and  then  piling  the 
others  side  by  side  with  the  first  in  geomet- 
rical regularity  or  orientation  until  the  pile, 
or  the  branches  it  shoots  out,  meets  the  ad- 
vancing pile  of  a  neighbour;  and  so  the 
structure  goes  on,  until  the  whole  space  is 
entirely  filled  by  a  solid  mass  containing  as 
many  grains  as  there  have  been  nuclei  from 
which  the  growth  began. 

"We  now  know  that  this  process  of 
crystal  growth  occurs  not  only  in  the  solidi- 
fication of  a  metal  from  the  liquid  state, 


but  in  many  cases  during  cooling  through 
a  '  critical '  temperature  when  the  metal  is 
already  solid.  We  know  also  that  the 
process  may  in  certain  conditions  go  on 
slowly  at  very  moderate  temperatures.  We 
know  also  that  the  process  of  annealing  is 
essentially  the  raising  of  the  metal  to  a 
temperature  at  which  recrystallisation  may 
take  place,  though  the  metal  remains  solid 
while  this  internal  rearrangement  of  its  par- 
ticles goes  on.  Whether  crystallisation  oc- 
curs in  solidifying  from  the  liquid  or  dur- 
ing the  cooling  of  an  already  solid  piece, 
it  results  in  the  formation  of  an  aggregate 
of  grains,  each  one  of  which  is  a  true  crys- 
tal. Their  size  may  be  large  or  small — in 
general,  quick  cooling  means  that  crystal- 
lisation starts  from  many  nuclei,  and  the 
resulting  grains  are  consequently  small; 
with  very  slow  cooling  you  get  a  gross 
structure  made  up  of  grains  of  a  much 
larger  size." 

The  experimental  researches  of  Dr. 
Ewing  and  Mr.  Rosenhain  have  shown  that 
when  a  piece  of  metal  is  strained  beyond  its 
limits  of  elasticity,  so  that  permanent  set 
is  produced,  the  yielding  takes  place  by 
means  of  slips  between  one  and  another 
portion  of  each  crystal  grain,  a  portion  of 
each  crystal  sliding  over  another  part  of 
the  same  crystal,  as  one  might  slide  the 
cards  in  a  pack.  That  is  to  say,  the  plas- 
ticity of  a  metal  is  due  to  the  possibility 
of  shear  on  certain  planes  in  the  crystal, 
called  cleavage  planes.  When  a  piece  of 
metal  is  polished  and  then  subjected  to 
severe  strain  this  action  may  be  seen  on 
the  polished  surface  under  the  microscope. 
Lines  or  bands  are  visible  having  the  ap- 
pearance of  little  steps,  these  being  known 
as  slip-bands.  The  crystals  are  not  abso- 
lutely destroyed,  but  the  form  is  altered 
to  a  greater  or  less  degree. 

"Further,  in  the  process  of  straining  we 
have,  first,  an  elastic  stage,  extending 
through  very  small  movements,  in  which 
there  is  no  dissipation  of  energy  and  no 
permanent  set.  When  this  is  exceeded,  the 
slip  occurs  suddenly;  the  work  done  in 
straining  is  dissipated ;  if  the  straining  force 
is  removed,  a  strain  persists,  forming-  a 
permanent  1  set ' ;  if  is  continues  to  act,  it 
goes  on  (within  certain  limits)  producing 
augumented  strain.  In  general  a  large 
amount  of  strain  may  take  place  without 
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the  cohesion  between  the  gliding  surfaces 
being  destroyed.  Immediately  after  the 
strain  has  occurred  there  is  marked  fatigue, 
showing  itself  in  a  loss  of  perfect  elasticity ; 
but  this  will  disappear  with  the  lapse  of 
time,  and  the  piece  will  then  be  harder  than 
at  first.  If,  on  the  other  hand,  a  process 
of  alternate  straining  back  and  forth  be 
many  times  repeated,  the  piece  breaks." 

In  order  to  explain  and  :!lustrate  the 
phenomena  before  an  audience,  Dr.  Ewing 
designed  some  very  ingenious  and  effect- 
ive models,  using  cross-shaped  pieces  of 
hardened  steel,  strongly  magnetised,  to  rep- 
resent the  molecules.  Each  piece  has  four 
poles,  two  north  and  two  south,  and  the 
pieces  being  mounted  on  pivots  arranged 
at  equal  distances  from  each  other,  their 
behaviour  may  be  studied  by  a  number  of 
observers  at  one  time.  By  arranging  two 
sets  of  such  pieces  upon  plates  so  that  one 
may  be  slid  past  the  other,  the  manner 
in  which  the  separate  pivoted  pieces  shift 
gives  an  analogy  to  the  behaviour  of  the 
molecules  of  a  crystal  under  strain. 

"Further,  we  know  that  overstrained 
iron  is  very  imperfectly  elastic,  until  it  has 
had  a  long  rest,  or  until  it  has  been  raised 
for  a  short  time  to  a  temperature  such  as 
that  of  boiling  water.  This  is  to  be  ex- 
pected when  we  recognise  the  presence  of 
unstable  individuals  or  groups  resulting 
from  the  overstrain.  When  the  elasticity 
of  the  overstrained  piece  is  tested  by  re- 
moving and  reapplying  the  load,  some  of 
these  tumble  into  new  positions,  making 
inversible  movements,  which  dissipate  en- 
ergy and  produce  hysteresis  in  the  relation 
of  the  strain  to  the  stress  although  the 
strain  is  quasi-elastic.  At  ordinary  tem- 
peratures these  unstable  groups  are  gradu- 
ally becoming  resolved,  no  doubt  through 
the  action  of  the  molecular  movements 
that  are  associated  with  heat,  and  hence 
the  slow  progressive  recovery  of  perfect, 
or  nearly  perfect,  elasticity  shown  by  the 
experiments  of  Muir.  Let  the  temperature 
be  raised  and  they  disappear  much  more 
quickly;  in  warm  surroundings  the  rest- 
cure  for  elastic  fatigue  does  not  need  to  be 
nearly  so  long. 

"  From  the  engineer's  point  of  view  a  much 
more  important  matter  than  this  fatigue  of 
elasticity  is  in  the  fatigue  of  strength  that 
causes  fracture  when  a  straining  action 


is  very  frequently  repeated.  Experiments 
which  I  made  with  Mr.  Humfrey  showed 
that  this  action  begins  with  nothing  more 
or  less  than  slight  slip  on  surfaces  where 
the  strain  is  locally  sufficient  to  exceed 
the  limit  of  elasticity.  An  alternating 
stress,  which  makes  the  surfaces  slip  back- 
wards and  forwards  many  thousands,  or  it 
may  be  millions,  of  times  alternately,  pro- 
duces an  effect  which  is  seen  on  the  polished 
surface  as  a  development  of  the  slip  lines 
into  actual  cracks,  and  this  soon  leads  to 
rupture. 

"  We  have,  therefore,  to  look  for  an  effect 
equivalent  to  an  interruption  of  continuity 
across  part  of  the  whole  of  a  surface  of 
slip,  an  effect  progressive  in  its  character, 
becoming  important  after  a  few  rubbings 
to  and  fro  if  the  movements  is  violent,  but 
only  after  very  many  rubbings  if  the  move- 
ment is  slight." 

Dr.  Ewing  refers  to  the  theory  of  Beilby 
that  portions  of  a  metal  may  pass  from  a 
crystalline  to  an  amorphous  formation  un- 
der the  mechanical  influence  of  severe 
strain,  such  as  the  hammering  of  gold  leaf 
or  the  drawing  of  wire.  This  action  may 
also  occur  in  the  polishing  of  a  metal  sur- 
face, and  should  be  taken  into  account  in 
the  polishing  and  etching  processes  of 
metallography. 

In  considering  the  possibilities  of  the  slip 
of  different  grains  of  a  metal  upon  each 
other  when  under  stress  the  influence  of 
the  constitution  of  neighbouring  grains 
must  be  taken  into  account. 

"Apply  this  consideration  to  the  case  of 
steel,  where  there  are  two  classes  of  grain — 
the  ferrite,  which  is  simply  iron,  and  the 
pearlite,  which  is  a  harder  structure.  Slip 
on  any  ferrite  grain  is  resisted  partly  by 
the  strength  of  the  surface  itself,  and  partly 
by  the  impossibility  of  its  yielding  without 
forcing  slip  to  take  place  on  neighbouring 
(harder)  grains.  Now  suppose  the  struc- 
ture is  a  very  gross  one,  such  as  Mr.  Stead 
has  shown  may  be  found  in  steel  that  is 
seriously  overheated.  On  the  large  grains 
of  ferrite  in  overheated  steel  the  resistance 
to  slip  will  be  but  little  greater  than  it 
would  be  in  iron,  and,  consequently,  under 
an  alternating  stress  fatigue  of  strength, 
leading  to  rupture,  may  be  produced  by 
a  very  moderate  amount  of  load.  Mr.  Stead 
has  shown  how  the  effects  of  overheating 
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can  be  removed  by  the  simple  expedient  of 
raising  the  steel  to  a  temperature  sufficient 
to  cause  recrystallisation — a  homoeopathic 
remedy  that  transforms  the  gross  structure 
of  the  overheated  metal  into  an  ordinarily 
fine  structure,  where  no  ferrite  grain  can 
yield  without  compelling  the  yielding  of 
many  pearlite  grains.  Hence  we  find,  as 
Rogers  has  demonstrated  by  experiment, 
that  steel  cured  by  'reheating  from  the 


grossness  of  structure  previously  produced 
by  overheating  has  an  immensely  increased 
power  to  resist  the  deteriorating  effects  of 
often  repeated  stress." 

Dr.  Ewing  has  done  well  to  show  the 
ultimate  connection  between  the  theories 
and  investigations  of  molecular  physics  and 
the  practical  work  of  the  structural  en- 
gineer, a  relation  which  is  undoubtedly 
destined  to  grow  closer  and  stronger. 


BY-PRODUCT  COKE  OVENS  IN  AMERICA. 

THE  SUCCESSFUL  INTRODUCTION  OF  BY-PRODUCT  RECOVERY  COKE  OVENS  INTO  THE 

UNITED  STATES. 

E.  A.  Moore — Engineers'*  Club  of  Philadelphia, 


TJ  Y-product  coke  ovens  have  been  in 
extensive  and  successful  use  in 
France  and  Germany  for  many  years, 
but  it  was  not  until  1894  that  Dr.  Schune- 
wind  undertook  to  introduce  the  Otto-Hoff- 
mann'system  into  America.  Since  then  the 
idea  of  saving  the  gas  and  ammonia  has 
been  accepted,  not  without  meeting  many 
difficulties  and  misapprehensions,  the  story 
being  very  fully  told  by  Mr.  Edwin  A. 
Moore  in  a  paper  presented  before  the 
Engineers'  Club  of  Philadelphia,  and  pub- 
lished in  its  Proceedings. 

The  by-product  coke  oven,  or,  as  it  has 
also  been  called,  the  retort  coke  oven,  closely 
resembles  in  general  principles  the  appa- 
ratus for  the  distillation  of  illuminating  gas 
from  coal.  In  the  one  case  the  coke  is  the 
principal  product  sought,  the  gas  and  other 
vapors  being  secondary.  In  the  case  of  a 
gas  retort,  the  illuminating  gas  is  the  prime 
object  of  the  operation,  the  coke  and  the  tar 
being  by-products.  The  utilization  of  the 
by-products  has  been  an  object  of  interest 
in  connection  with  gas  works  for  a  long 
time,  the  recent  celebration  of  the  jubilee  of 
the  discovery  of  aniline  colors  in  coal  tar 
bearing  witness  to  this  fact,  but  curiously 
enough,  there  has  not  been  the  same  interest 
shown  by  coke  manufacturers  until  recently. 

A  large  quantity  of  the  blast  furnace  coke 
used  in  the  United  States  is  made  in  the 
ordinary  bee-hive  oven.  In  this  process, 
apparently  derived  from  the  still  more 
primitive  operation  of  burning  charcoal  in 
heaps,  the  heat  is  supplied  by  the  combus- 
tion and  partial  consumption  of  the  coal 
bed  itself  during  the  coking  period,  the  air 


of  combustion  being  admitted  through  the 
single  door  provided  for  withdrawing  the 
coke.  The  gas  produced  in  the  bee-hive 
oven  passes  out  through  the  charging  hole 
at  the  top,  and,  together  with  the  valuable 
vapors  accompanying  it,  is  dissipated  in  the 
atmosphere. 

In  the  by-product  oven,  the  coal  to  be 
coked  is  placed  in  chambers  or  retorts, 
which  are  closed  air-tight,  the  heat  being 
applied  on  the  outside  of  the  retorts  and 
produced  by  the  combustion  of  a  portion  of 
the  gas  given  off  by  the  coal,  none  of  the 
coal  itself  being  consumed.  The  discharged 
gases  are  passed  through  condensers  formed 
of  pipes  surrounded  by  a  cooling  current  of 
water,  this  chilling  causing  the  tar  to  be 
separated,  after  which  the  gas  passes 
through  towers,  where  it  is  brought  into 
intimate  contact  with  water,  which  absorbs 
the  ammonia.  The  ammoniacal  liquor  thus 
produced  may  be  distilled  and  condensed 
into  concentrated  ammonia,  or  it  may  be  con- 
verted into  sulphate  of  ammonia,  a  fertilizer 
for  which  there  is  regular  market. 

A  number  of  detailed  features  of  the  by- 
product coke  oven  might  be  discussed,  such 
as  the  use  of  regenerators,  similar  to  those 
of  the  well-known  Siemens  furnace,  for  pre- 
heating the  air;  also  piping  systems  for 
separating  the  first  flow  of  rich  illuminating 
gas  from  the  later  discharge  of  leaner  full 
gas.  Mr.  Moore  goes  very  thoroughly  into 
all  these  details  and  describes  at  length 
some  of  the  large  installations  which  have 
been  successfully  made  in  various  parts  of 
the  United  States. 

"The  establishment  of  plants  in  various 
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localities  throughout  the  country  during  the 
past  few  years  has  been  the  means  of 
demonstrating  their  practicability  for  vari- 
ous uses.  The  United  Coke  and  Gas  Com- 
pany installed  in  Camden  during  the  sec- 
ond period  under  consideration  >a  plant  of 
ioo  ovens  for  the  Public  Service  Corpora- 
tion of  New  Jersey,  the  coke  produced  being 
converted  into  various  sizes,  sold  almost 
exclusively  for  domestic  consumption,  and 
marketed  in  the  same  manner  as  anthracite 
coal.  A  portion  of  the  output,  however,  is 
sold  for  foundry  purposes,  the  principal 
customer  in  this  line  being  the  Baldwin 
Locomotive  Works.  The  gas  is  used  for 
illuminating  purposes,  lighting  the  cities  of 
Camden  and  Trenton  and  the  intermediate 
towns  between  Camden,  Trenton  and 
Woodbury,  N.  J.  Also  a  plant  of  200  ovens, 
each  with  a  charging  capacity  of  nine  net 
tons  of  coal,  for  the  Maryland  Steel  Com- 
pany, Sparrows  Point,  Md.,  the  coke  made 
hy  these  ovens  being  used  in  the  blast  fur- 
naces of  the  company  at  Sparrows  Point. 
The  surplus  gas  is  sent  to  Baltimore  where 
it  is  used  for  lighting  the  city;  a  plant  of 
15  ovens,  of  the  nine-ton  charging  capacity, 
at  Wyandotte,  Mich.,  for  the  Michigan 
Alkali  Company,  the  coke  being  used  in  the 
lime-kilns  required  by  them  in  connection 
with  their  soda  ash  works,  and  the  surplus 
gas  used  for  the  heating  of  some  special 
furnaces  in  their  process  department;  a 
plant  of  212  ovens,  with  nine-ton  charging 
capacity,  for  the  Sharon  Coke  Company, 
Sharon,  Pa.,  the  coke  being  used  for  the 
blast  furnaces  located  upon  the  same  prop- 
erty, and  the  gas  being  utilized  for  heating 
purposes  in  the  various  mills,  being  a  part 
of  the  combined  plant;  a  plant  of  50  ovens 
of  seven-ton  capacity  each  for  the  Zenith 
Furnace  Company,  Duluth,  Minn.,  the  coke 
being  used  in  their  furnace  immediately 
adjacent  to  the  coke  plant,  and  the  gas  sold 
to  the  city  for  illuminating  purposes. 

"  During  the  same  period  the  Semet- 
Solvay  Company  has  installed  a  plant  of  40 
ovens  at  Chester,  Pa.,  intending  to  supply 
coke  to  the  Tidewater  Steel  Company;  a 
plant  of  80  ovens  at  Milwaukee,  where  the 
coke  is  used  for  domestic  and  foundry  pur- 
poses, and  the  gas  supplied  to  the  city;  a 
plant  of  90  ovens  at  Lebanon,  in  combina- 
tion with  the  Coleman  furnaces,  an  allied 
interest  of  the  Pennsylvania  Steel  Company, 


the  coke  being  used  in  the  furnaces,  and  the 
surplus  gas  supplied  to  the  American  Iron 
and  Steel  Manufacturing  Company;  a  plant 
of  30  ovens  at  Geneva,  N.  Y.,  the  coke  be- 
ing sold  in  the  community  and  the  gas  dis- 
posed of  locally. 

"  Installations  of  each  of  the  United  Coke 
and  Gas  Company's  types  of  ovens  now 
building  are: — 112  ovens,  being  the  fourth 
installation,  completing  a  plant  of  372  ovens 
for  the  Cambria  Steel  Company,  at  Johns- 
town, Pa. ;  50  ovens  of  the  most  modern 
type  being  added  to  the  Camden  plant,  and 
a  duplication  of  the  15  ovens  installed  at 
Wyandotte,  Mich.,  for  the  Michigan  Alkali 
Company. 

"  The  Semet-Solvay  Company  has  also  se- 
cured contracts  for  120  ovens  for  the  Penn- 
sylvania Steel  Company,  at  Steelton,  Pa., 
and  has  built  a  plant  of  120  ovens  in  the 
city  .of  Chicago  on  their  own  account  for 
the  purpose  of  supplying  coke  locally,  the 
igas  to  be  disposed  of,  as  reported,  to  the 
city." 

It  has  frequently  been  stated  that  coke 
made  in  by-product  ovens  is  unsuited  for 
Sblast-furnace  and  foundry  purposes  be- 
cause of  the  utilization  of  the  by-products; 
while,  on  the  other  hand,  the  gas  man  says 
that  it  is  too  expensive  a  method  of  making 
;gas,  and  furthermore  that  the  quality  of  the 
;gas  is  not  comparable  with  that  produced  by 
advanced  methods  of  gas  manufacture,  be- 
cause the  character  of  the  coal,  being 
selected  for  its  coking  qualities,  is  not 
.suited  for  making  the  best  illuminating  gas. 

Mr.  Moore  meets  these  charges  in  detail 
toy  describing  the  arrangements  of  success- 
ful existing  plants,  and  then  proceeds  to 
examine  the  subject  of  cost  by  taking  a 
typical  example. 

Assuming  a  plant  of  100  ovens  of  yY2 
tons  capacity  each,  and  taking  the  first  cost 
of  the  coal  the  same  in  both  cases,  i.  e., 
$1.00  per  ton  at  the  mines,  transportation 
being  alike  for  each  kind  of  oven,  it  ap- 
pears that  the  coke  would  cost  $2.50  per 
ton  if  made  in  bee-hive  ovens.  In  the  case 
of  the  by-product  ovens,  two  cases  may 
appear.  In  both  of  these  the  ammonia  and 
tar  are  given  as  valuable  by-products,  cut- 
ting down  the  cost  of  the  coke  in  proportion 
to  their  sale  value,  but  in  the  one  case  the 
gas  is  sold  for  fuel  purposes,  at  10  cents 
per  1,000  cubic  feet,  when  the  net  cost  of 
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the  coke  comes  to  61.6  cents  per  ton;  while 
in  the  other  case  the  gas  is  sold  for  illumi- 
nating purposes  at  25  cents  per  1,000;  which 
cuts  the  cost  of  the  coke  down  to  2.35  cents 
per  ton. 

These  figures  are  based  upon  actual  work- 
ing operations  and  not  on  mere  paper 
schedules  for  proposed  installations.  The 
gains  seem  enormous,  but  it  must  be  re- 
membered that  the  comparison  is  made  be- 
tween two  operations,  the  one  of  which  is 


crude,  primitive,  and  wasteful  in  the  ex- 
treme, while  the  other  is  a  scientific  appli- 
cation of  correct  chemical,  mechanical,  and 
thermal  principles. 

Engineers  are  beginning  to  realize  that 
the  days  of  lavish  prodigality  are  passing, 
and  that  the  stores  of  Nature's  wealrh  are 
worthy  of  their  best  attention  and  care.  In 
no  department  of  applied  science  will  that 
care  give  higher  results  than  in  the  econo- 
mical use  of  fuel. 


WATERPROOFING  OF  ENGINEERING  STRUCTURES. 


METHODS  AND  PRINCIPLES  INVOLVED  IN  THE  PROTECTION  OF    ENGINEERING  STRUCTURES 
AGAINST  INJURY  FROM  MOISTURE, 

E.   W.  De  Knight — American  Society  for  Testing  Materials. 


TT  has  often  been  said  that  fire  is  a  good 
-■■  servant  but  a  bad  master,  and  the 
same  may  truly  be  said  of  another  for 
the  four  elements  of  the  ancients,  of  water. 

Water  is  certainly  a  good  thing  to  float 
ships  on,  but  water  permeating  slowly  and 
surely  through  the  roof  of  a  tunnel,  the 
haunches  of  an  arch,  of  the  walls  of  a 
basement,  is  an  element  against  which  all 
the  skill  of  the  engineer  is  required  to  con- 
tend. Formerly  this  question  of  protection 
against  moisture  was  but  imperfectly  un- 
derstood, but  with  the  development  of 
structural  engineering  it  has  grown  into 
a  special  department  of  work,  one  to  be 
taken  into  account  in  preparing  the  original 
plans  of  a  structure  and  carried  along  the 
same  close  skilled  inspection  and  supervi- 
sion as  any  other  portion. 

In  a  paper  presented  recently  by  Mr.  Ed- 
ward W.  De  Knight  before  the  American 
Society  for  Testing  Materials,  some  of  the 
mistakes  which  are  apt  to  occur  in  water- 
proofing are  discussed,  and  some  excellent 
general  instructions  given. 

In  the  first  place  it  is  essential  that  the 
question  of  waterproofing  should  be  con- 
sidered in  connection  with  the  original  de- 
sing  of  the  structure,  since  it  is  imprac- 
ticable to  make  a  satisfactory  job  when  the 
thing  to  be  waterproofed  is  faulty  itself  in 
design.  Even  with  a  satisfactory  design  it 
is  most  essential  that  proper  materials  be 
employed,  and  that  they  be  applied  properly 
by  those  who  have  a  clear  understanding 
of  the  purpose  and  principles  involved. 

"  Waterproof   engineering   is   wholly  a 


modern  profession.  Its  field  is  the  design- 
ing of  structures  to  properly  receive  water- 
proofing. In  the  broader  sense,  its  mission 
is  the  safety  and  preservation  of  structures, 
and  the  conservation  of  public  health.  Wa- 
terproofing is,  itself,  practically  a  modern 
art.  Only  in  recent  years  has  there  been 
any  earnest  effort  to  place  it  on  a  scien- 
tific basis  and  deduce  any  system  of  prac- 
tice— in  part  evidence  of  which  is  the  orig- 
ination of  our  committee  on  waterproofing. 
Old-school  methods  are  as  unfitted  for  pres- 
ent day  construction  as  the  bridges  of 
twenty  years  ago  are  unfitted  for  the  mod- 
ern locomotive.  The  majority  of  engi- 
neers and  architects  who  still  follow  old- 
school  methods  believe  that  concrete  is 
waterproof — especially  if  it  be  reinforced — 
and  give  no  special  attention  to  the  impor- 
tance of  design.  A  faulty  design  will  in- 
validate the  best  methods  and  materials. 
This  is  particularly  so  in  bridge  work. 
If  the  bridge  be  not  properly  designed  to 
receive  waterproofing,  it  is  almost  impos- 
sible to  make  the  deck  or  floor  water- 
tight." 

The  present  tendency  to  confine  work  to 
set  standards  and  specifications  may  easily 
be  carried  too  far  in  waterproofing  as  in 
other  departments  of  work. 

Success  can  only  be  expected  by  taking 
the  local  conditions  carefully  into  account 
in  each  case,  and  Mr.  De  Knight  gives  a 
number  of  examples  of  costly  mistakes  due 
to  the  copying  of  plans  for  use  in  situations 
altogether  different  from  those  for  which 
they  were  originally  intended.    Each  con- 
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dition  has  its  characteristics  and  should  be 
carefully  considered,  especially  with  refer- 
ence to  the  nature  of  the  climate,  water, 
soil,  rock,  water-pressure,  use  of  the  struc- 
ture, etc.  Mistakes  in  this  connection  are 
often  exceedingly  costly,  not  only  in  money 
but  often  in  health. 

"  In  mill-protected  property — factories, 
warehouses,  etc. — the  losses  from  water 
are  far  greater  than  the  losses  directly 
from  the  fire.  The  mistakes  in  designing 
floor  waterproofing  have,  in  this  respect, 
cost  hundreds  of  thousands  of  dollars.  Yet 
it  is  practically  a  simple  thing  to  design  a 
floor  so  that  it  will  perfectly  retain  water 
tov  the  depth  of  several  inches,  and  make 
it  independent  of  and  also  a  protection  to 
every  other  floor. 

"Consider  for  a  moment  that  phase  of 
waterproof  engineering  relating  to  the  pub- 
lic health.  Germs  thrive  best  in  damp 
places.  A  wet  wall  is  an  abomination.  A 
damp,  wet  cellar  is  the  result  of  nothing 
less  than  criminal  carelessness.  It  breeds 
vermin  and  disease  through  the  entire  habi- 
tation. More  throat  and  lung  diseases  and 
fevers  are  the  result  of  damp  cellars  than 
we  ever  estimate.  It  should  be  a  require- 
ment of  law  that  the  foundation  of  every 
habitation,  especially  residence,  be  set  in 
virtually  a  waterproof  box,  no  matter 
whether  the  conditions  seem  to  require  it 
or  not.  Aside  from  the  factor  of  safety  to 
a  foundation,  and  the  waterproof  protection 
afforded  by  waterproofing,  it  is  of  inesti- 
mable benefit  because  of  its  insulating  value. 

"A  leaking,  dripping,  rapid  transit  sub- 
way or  tunnel  is  a  menace  to  public  health. 
Millions  of  people  daily  pass  into,  out  of 
and  through  these  subterranean  streets.  No 
sunlight  ever  enters  them,  and  the  very  es- 
sence of  their  value  lies  in  keeping  them 
clean  and  dry.  Their  very  preservation, 
aside  from  the  point  of  sanitation,  depends 
wholly  upon  protecting  them  against  the 
corroding,  disintegrating,  destructive,  per- 
colation of  water.  If  one-tenth  of  the  care 
and  consideration  expended  upon  concrete 
and  steel  were  given  to  waterproofing — 
the  sole  and  only  thing  which  protects  and 
makes,  under  the  conditions,  the  concrete 
and  steel  of  any  value — we  would  approach 
nearer  the  perfect  rapid  transit  tunnel." 

An  important  feature  in  any  material 
used  for  waterproofing  is  that  it  shall  be 


elastic.  No  structure  is  rigid,  and  any  at- 
tempt to  employ  a  hard  or  vitreous  ma- 
terial for  waterproofing  is  likely  to  be  dis- 
astrous by  reason  of  the  formation  of 
cracks,  when,  for  any  reason  the  main  struc- 
ture yields  or  settles.  Mr.  De  Knight  op- 
poses, for  this  reason,  the  use  of  cement, 
plaster,  or  similar  surface-hardening  meth- 
ods for  waterproofing  concrete.  Any  wa- 
terproofing effect  produced  in  this  manner 
may  be  effective  at  first,  but  its  permanency 
cannot  be  assured. 

"  We  are  told  that  the  hardening  process 
or  the  cement  plaster  method,  must  be  ap- 
plied to  the  inside  surface  of  the  wall, 
where  it  can  be  easily  reached  and  the 
cracks  patched.  Patching  is  not  perfec- 
tion. Waterproofing  must  not  crack;  if 
elastic,  it  will  not  crack.  It  is  against  the 
logic  of  things  to  place  the  waterproofing 
in  front  (where  in  time  it  can  be  shoved 
off)  of  the  line  pf  resistance  (the  wall) 
instead  of  behind  it.  One  of  the  chief  uses 
of  waterproofing  is  to  keep  water  entirely 
from  the  wall — instead  of  allowing  it  to 
come  to  and  through  it — and  by  capillarity 
work  up  and  saturate  the  entire  wall,  and 
in  the  course  of  years  press  off  the  hard- 
ened cement  (or  even  paint)  coating  on 
the  other  side,  which  it  must  finally  do  by 
the  very  law  of  nature. 

"  Another  thing — water  should  not  be 
fought.  It  must  be  led.  Waterproofing  is 
part  of  the  general  scheme  of  drainage. 
Its  purpose  is  to  check  water  and  direct 
its  flow  naturally  to  some  point  where  it 
can  be  disposed  of  through  properly  ar- 
ranged drains.  Water  will  always  find  the 
weakest  spot  in  the  strongest  cement, 
though  it  may  travel  a  long  way  and  take  a 
long  time  to  do  it.  The  cement  plaster 
theory  seems  to  have  no  bearing  whatever 
on  drainage.  It  means  the  fighting  of 
water — and  from  the  wrong  side  of  the 
wall.  The  hardness  of  the  plaster  may 
keep  back  water  for  several  years,  but  it 
must  in  time  come  through  and  the  cement 
come  off. 

"  Even  though  the  coating  or  the  cement 
be  placed  on  the  outside  of  the  wall,  where 
it  then  cannot  be  readily  reached  to  patch 
cracks,  it  will,  in  the  majority  of  cases, 
eventually  crack  because,  being  set,  hard 
and  rigid,  it  cannot  accommodate  itself  to 
contraction  and  expansion,  etc.    It  could 
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not  possibly  be  used  on  a  bridge  floor.  The 
vibration  would  destroy  it.  Nor  can  it  be 
used  on  a  roof. 

"There  being  in  all  nature  no  water- 
proofing which  is  hard  or  rigid,  the  elastic 
method  of  waterproofing  seems  to  be  as 
near  a  natural  waterproofing  as  it  is  pos- 
sible to  devise.  An  elastic  waterproofing 
is  not  confined  to  one,  but  may  be  com- 
posed of  many  suitable  materials.  It  may 
be  described  as  follows: 

"  It  should  resemble  a  membrane  or  skin ; 
be,  in  itself,  i.  e.,  in  one  sheet,  absolutely 
impervious  to  water;  be  flexible,  tough  and 
elastic ;  be  made  of  materials  specially  made 


to  withstand  the  injurious  action  of  water 
and  all  underground  conditions.  As  many 
sheets  or  layers  of  this  impervious  mem- 
brane or  skin  should  be  cemented  or 
veneered  together,  as  the  conditions  require. 
This  stratum  of  waterproofing  when  in 
place  must  be  independent  of — a  thing  apart 
from — the  surface  or  thing  waterproofed, 
which  may  vibrate  or  settle,  twist  or  crack, 
expand  and  contract,  without  in  the  least 
affecting  it  exactly  as  is  the  hide  of  a 
horse  or  the  skin  of  one's  hand  free  and 
independent  of  the  surrounding  tissue,  so 
that  it  may  readily  and  naturally  yield  to 
every  move  of  the  body  or  the  hand." 


RAILWAY  MOTOR  CARS. 


THE  BEST  COMMERCIAL  AND  ENGINEERING  MEANS  OF  DEALING  WITH  LOCAL  AND  BRANCH 

LINE  RAILWAY  TRAFFIC. 

T.  H.  Riches  and  S.  B.  Haslam — Institution  of  Mechanical  Engineers. 


AMONG  the  papers  presented  at  the 
Cardiff  meeting  of  the  Institution 
of  Mechanical  Engineers  we  note 
a  review  of  the  best  use  of  independently- 
propelled  railway  motor  cars,  by  Messrs. 
T.  Hurry  Riches  and  Sidney  B.  Haslam, 
this  paper  having  the  especial  value  due 
to  its  basis  of  actual  experience.  It  repre- 
sents an  investigation,  conducted  by  rail- 
way men  upon  a  railway  question,  with  a 
due  regard  to  the  commercial  as  well  as 
to  the  engineering  features  of  the  subject, 
so  that  it  furnishes  definite  information  to 
railroad  companies  upon  a  matter  of  pres- 
ent importance.  The  desirability  of  such 
a  discussion  will  be  the  more  apparent 
when  it  is  considered  that  it  has  a  direct 
bearing  upon  main-line  electric  traction. 

"  The  best  method  of  conveying  passen- 
gers clearly  is  that  one  which  yields  the 
best  results  in  the  balance  sheet,  and  at 
the  same  time  gives  satisfaction  in  other 
ways.  The  opinion  held  by  most  locomo- 
tive engineers,  and  by  a  large  number  of 
electrical  engineers,  on  the  broad  and  gen- 
eral question  of  railway  electrification,  is 
that  for  suburban  close  traffic  only  is  it 
justifiable.  It  is  suggested  and  maintained 
that  the  electrification  of  branch  and  main 
line  traffic  will,  as  a  general  rule,  result 
in  a  loss  to  the  railway  company,  as  the 
load-factor  at  the  power-station  will  be  a 
very  poor  one,  owing  to  the  intermittent 


traffic.  On  the  other  hand,  suburban 
traffic,  especially  if  in  thickly  populated 
areas,  calls  for  a  more  frequent  service 
and  a  greater  acceleration  of  speed  than  is 
attainable  with  ordinary  passenger  trains. 
It  is  not  only  desirable  but  is  quickly  be- 
coming a  necessity  that,  if  the  suburban 
railway  system  is  to  hold  its  own  with 
municipal  tramway  competition,  a  frequent 
service  with  high  acceleration  must  be 
established  in  suburban  districts.  It  was 
to  meet  this  competition  that  one  or  two 
attempts  were  made  to  produce  self- 
contained  cars  on  various  lines  in  the 
early  part  of  the  last  century.  While 
these  cars  were  more  or  less  a  suc- 
cess, the  requirements  were  not  then  great 
enough  to  encourage  continuation." 

It  is  obviously  impracticable  to  use  ordi- 
nary trains  to  meet  the  demands  of  a  fre- 
quent service,  on  account  of  the  cost,  the 
running  expenses  and  the  capital  outlay 
being  too  great  in  proportion  to  the  num- 
ber of  passengers.  Turning  then  to  the 
question  of  self-contained  cars,  came  the 
necessity  for  deciding  the  type  of  motive 
power.  For  such  a  service  electricity  is 
naturally  considered,  and  in  some  cases 
the  conditions  are  such  that  electric  trac- 
tion is  manifestly  superior.  The  railroad 
man,  however,  must  look  to  the  commer- 
cial side  of  the  question,  and  a  close  ex- 
amination of  the  subject  shows  that  for 
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lines  where  the  service  is  necessarily  light 
and  intermittent,  and  where  the  distances 
to  be  run  are  several  miles,  the  power 
house  would  need  to  be  large  in  propor- 
tion to  the  average  work  done;  and  where 
heavy  gradients  have  to  be  worked,  the 
peak  load  would  be  large  in  proportion  to 
the  average  and  minimum,  and  rapidly 
fluctuating  therefrom.  The  necessarily 
large  units  which  would  have  to  be  pro- 
vided in  the  generating  station  to  meet 
this  maximum  motor  power  and  high  peak 
load,  would  be  large,  and  consequently 
the  capital  outlay  would  be  out  of  propor- 
tion to  the  work  done. 

"  The  first  railway  to  move  in  the  direc- 
tion of  self-contained  car  traffic  was  the 
London  and  South  Western  Railway  Co., 
which  placed  a  steam-car  on  their  line  be- 
tween Fratton  and  Southsea  in  1903.  This 
car,  which  was  equipped  with  small  cylin- 
ders and  a  vertical  boiler,  was  fairly  suc- 
cessful, and  encouraged  the  idea  that 
progress  in  this  direction  promised  a  solu- 
tion of  the  problem.  The  next  railway 
company  to  move  was  the  Great  Western 
Railway  Co.,  who  adopted  the  4-wheel 
coupled  type,  the  boiler  being  vertical  and 
the  engine  being  placed  under  the  car. 
This  car,  which  had  to  contend  with 
heavier  gradients  than  the  car  of  the  Lon- 
don and  South  Western  Railway  Co.,  was 
necessarily  more  powerful. 

"About  the  same  time,  or  immediately 
afterwards,  the  Taff  Vale  Railway  Co., 
who  had  for  some  time  been  considering, 
the  various  possible  methods  of  treating 
this  problem,  put  their  first  car  on  the 
rails.  This  car,  which  was  different  in 
several  important  features  from  those  pre- 
viously mentioned,  was  deemed  so  far 
satisfactory  that  a  further  six  were 
ordered.  Owing  to  the  heavy  gradients  to 
be  overcome,  namely,  1  to  40,  it  was  nec- 
essary that  more  provision  should  be  made 
for  dealing  with  these  heavy  gradients 
than  had  previously  been  made  in  cars. 
The  engine  and  boiler  of  this  car  were 
made  separate  from  the  carriage-body, 
while  the  leading  wheels  of  the  4-wheeled 
bogie,  which  carried  the  engine  and  the 
leading  end  of  the  car,  were  made  the 
driving  wheels.  The  boiler  was  of  a  de- 
sign giving  a  large  heating  surface  (in 
comparison  with  the  small  space  occupied 


by  the  boiler)  and  therefore  fulfilling  that 
most  essential  requirement  of  raising  steam 
rapidly.  The  engine  was  of  the  outside 
cylinder  type,  carried  beneath  the  boiler, 
while  a  novel  feature  of  the  car  was  the 
ease  with  which  the/  body  could  be  de- 
tached from  the  engine.  The  next  rail- 
ways to  deal  with  the  subject  were  the 
North  Eastern,  Grand  North  of  Scotland, 
Great  Central,  and  the  Great  Northern." 

Before  deciding  upon  steam  motor  cars 
for  the  Taff  Vale  Railway,  the  authors  of 
the  paper  decided  upon  a  thorough  in- 
vestigation, taking  for  their  basis  of  opera- 
tions the  conditions  existing  upon  a  cer- 
tain branch  line,  which,  owing  to  the 
moderate  passenger  traffic,  was  not  as 
profitable  as  was  desired.  Careful  com- 
parisons were  taken  of  the  cost,  both  capi- 
tal and  running,  of  steam  and  electricity, 
the  latter  being  subdivided  as  follows: — 

1.  Self-contained  cars,  that  is,  worked 
with  secondary  batteries. 

2.  Third-rail  system. 

3.  Overhead  system;  (1)  with  bonded 
rail  return;  (2)  with  new  return  rail. 

4.  With  lead  and  return  rails. 

"  With  a  view  to  gaining  experience  in 
the  methods  obtaining  abroad,  one  of  the 
authors  visited  Belgium,  France,  and  Ger- 
many, and  also  collected  information  from 
all  parts  of  the  world  where  electricity 
was  being  used  for  railway  traction,  and 
the  matter  was  thoroughly  gone  into. 
Various  makers  were  asked  to  tender  for 
the  different  classes  of  equipments,  and 
the  cost  was  carefully  summarised.  It  was 
at  once  seen  that  the  expenses  of  sections 
2,  3  and  4  were  much  too  costly,  the 
manufacturers  and  contractors,  in  fact, 
preferring  not  to  quote  for  these,  on  ac- 
count of  this  great  initial  expense.  The 
cost  of  a  car  with  dynamo,  driven  by  a 
petrol-engine  with  accumulators  for  work- 
ing in  parallel  with  the  generator  when 
necessary  to  overcome  stiff  gradients,  was 
also  considered.  The  outlay  for  this  was 
however  enormous,  as  the  equipment,  be- 
sides the  above,  also  comprised  a  milking 
booster  and  two  75  h.  p.  motors,  and 
caused  the  scheme  to  be  abandoned. 

"  The  idea  of  a  car  run  by  current  from 
secondary  batteries  was  however  given 
more  consideration,  and  one  of  the  authors 
visited  Belgium  and  Swansea,  and  exam- 
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ined  the  cars  used  there,  which  at  that 
time  were  run  by  storage  batteries.  The 
gross  weight,  without  passengers,  of  each 
car  was  45  tons  and  19  tons  7  cwt.  re- 
spectively and  the  seating  accommodation 
was  in  Belgium  50-60,  and  at  Swansea 
42  inside,  57  outside.  The  capacity  of  the 
batteries  was  140  ampere-hours,  and  the 
normal  discharge  rate  20  amperes  at 
Swansea  and  250  ampere-hours  with  dis- 
charge rate  of  125  amperes  in  Belgium. 

"  The  general  conclusion  arrived  at  on 
the  subject  of  battery  cars  was  not  favour- 
able, as  their  first  cost,  namely,  £4,000- 
£5,000,  was  high,  and  their  maintenance 
was  also  excessive,  while  their  weight  and 
periods  of  inactivity  when  charging  (a 
time  equal  to  their  period  of  activity)  were 
all  features  which  did  not  compare  favour- 
ably with  steam-cars." 

The  results  of  the  operating  costs  are 
tabulated  in  the  original  paper,  based  upon 
a  service  of  11,000  miles  per  annum. 
Under  these  conditions  the  cost  per  mile 
for  the  original  system,  a  small  engine  and 
train,  was  23.45  d.  For  a  secondary  bat- 
tery electric  system,  the  cost  per  mile 
ranged  from  20.02  d.  >  using  their  own 
power  supply,  or  15.4  c?..,  using  current 
furnished  at  1  d.  per  unit  (kilowatt-hour) 
by  a  supply  company.  Taking  the  cur- 
rent from  the  electric  supply  company  and 
using  the  third-rail  system,  the  cost  per 
mile  was  22.11  d.,  while  with  the  steam 
cars  the  cost  was  only  7.74  d. 

The  authors  give  detailed  descriptions 


of  the  various  motor  cars  designed  for 
use  on  different  British  railways,  the 
paper  thus  forming  a  valuable  guide  to 
any  road  taking  up  the  subject,  and  closes 
with  a  brief  review  of  the  advantages  to 
be  secured  by  the  introduction  of  railway 
motor  cars. 

"  The  advantages  of  the  rail-motor  sys- 
tem of  carrying  passengers  may  be  placed 
as  follows: — Owing  to  the  small  unit,  a 
much  more  frequent  service  is  given  with 
a  better  percentage  of  freight  to  dead 
weight  hauled,  while  the  mileage  cost  of 
working  is  only  about  one-third  the  cost 
of  an  ordinary  passenger  train-mile.  The 
facility  of  picking  up  and  setting  down 
passengers  at  line  crossings,  small  villages, 
etc.,  makes  the  service  more  popular,  and 
enables  many  passengers  to  travel  who 
would  not  otherwise  be  able  to.  The  rapid 
rate  of  acceleration  makes  the  through 
speed  higher.  The  experience  of  those 
railways  who  have  given  both  an  exten- 
sive trial  is  that  the  system  is  equally  ad- 
vantageous for  heavy  and  sparse  traffic. 
In  the  first  case  the  1  motors  sandwiched 
in  between  the  regular  trains  find  a  traffic 
without  taking  it  away  from  the  trains, 
while  in  the  second  the  traffic  has  been 
developed  by  the  more  frequent  service. 
The  number  of  steam-cars  at  present  run- 
ning, and  the  ever-increasing  number  both 
at  home  and  abroad,  proves  their  utility, 
and  it  seems  certain  that  in  them  railways 
have  the  best,  and  in  fact  only,  effective 
answer  to  street-car  competition." 


THE  MICROSCOPIC  STUDY  OF  METALS. 


A  REVIEW  OF  MODERN  APPARATUS  AND  METHODS  FOR  INVESTIGATING  THE  PHYSICAL 
CONSTITUTION  OF  METALS  AND  ALLOYS. 

Le'on  Guillet — Revue  Generale  des  Sciences. 


WE  have  repeatedly  reviewed  in  these 
pages  the  various  contributions  in 
the  technical  press  of  Europe  and 
America  upon  the  subject  of  metallography, 
or  the  study  of  the  physical  constitu- 
tion of  metals  and  alloys  by  the  micro- 
scopic examination  of  polished  and  etched 
surfaces.  This  subject  is  one  which,  like 
many  others,  had  its  beginning  in  the 
laboratory  and  has  extended  its  scope  until 
it  is  now  in'  a  shape  to  be  of  most  valu- 
able service  in*  the  workshop.    That  it  is 


not  in  use  in  all  shops  is  largely  due  to 
the  fact  that  its  extremely  practical  nature 
is  not  fully  appreciated.  For  this  reason 
some  recent  articles  by  Dr.  Leon  Guillet 
in  the  Revue  Generale  des  Sciences  are  of 
especial  value,  since  Dr.  Guillet  is  himself 
a  high  authority  on  the  subject  of  metal- 
lography and  the  constitution  of  alloys  and 
is  at  the  same  time  the  expert  metallurgist 
of  one  of  the  largest  firms  manufacturing 
high-class  automobiles  in  France.  His 
work  is  therefore  of  the  most  practical 
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nature,  consisting,  as  it  largely  does,  of 
the  determination  of  the  various  materials 
required  to  meet  the  severe  demands  for 
strength,  stiffness,  hardness,  resistance  to 
high  temperatures,  toughness,  etc.,  com- 
bined with  minimum  weights,  involved 
in  the  construction  of  automobiles.  Dr. 
Guillet  endeavours  in  the  articles  to 
which  we  have  referred,  to  give  a  gen- 
eral view  of  the  latest  practical  state  of 
this  method  of  examining  materials  of 
construction,  and  we  shall  be  obliged,  by 
the  limitations  of  space,  to  note  only  the 
salient  points  even  of  his  condensed  treat- 
ment, referring  the  reader  to  the  original 
papers,  and  to  Dr.  Guillet's  valuable  treat- 
ise on  special  steels  and  other  alloys. 

When  two  or  more  metals  are  fused  in 
each  others  presence  and  then  slowly 
cooled,  several  conditions  may  appear: 

1.  The  metals  may  not  alloy  with  each 
other  at  all;  as  in  the  case  of  iron  and 
lead; 

2.  The  metals  may  form  a  mechanical 
mixture,  as  occurs  with  copper  and  lead, 
with  copper  and  chromium,  or  with  copper 
and  tungsten; 

3.  The  metals  may  mutually  dissolve 
each  other,  as  appears  in  certain  propor- 
tions with  copper  and  aluminum,  copper 
and  tin,  or  copper  and  zinc; 

4.  The  metals  may  give  rise  to  certain 
definite  combinations,  these  combinations 
being  either  soluble  or  insoluble  in  the 
constituted  metals  or  their  other  combina- 
tions ; 

5.  The  metals  may  be  isomorphic,  crys- 
tallising together,  as  is  the  case  with  anti- 
mony and  bismuth,  or  with  gold  and 
silver. 

It  is  these  various  and  important  ar- 
rangements of  the  particles  of  metals  and 
alloys  which  may  be  definitely  seen  when 
the  surface  is  highly  polished,  etched,  and 
properly  illuminated  under  the  microscope, 
and  as  the  working  properties  of  the  ma- 
terial, in  which  the  engineer  and  con- 
structor are  vitally  interested,  depend  upon 
these  very  facts,  the  subject  has  an  in- 
tensely practical  value.  Especially  satis- 
factory is  the  fact  that  the  nature  of  a 
definite  piece  of  metal  may  be  determined 
without  testing  it  to  destruction,  as  in 
tensile,  torsion,  or  crushing  tests,  or  in  the 
case   of  chemical   analysis.     A  polished 


spot  on  the  surface  may  be  made  to  tell 
the  story,  both  of  the  constitution  and  the 
subsequent  heat  treatment,  at  any  time 
after  fabrication. 

After  a  brief  history  of  the  subject, 
from  the  pioneer  work  of  Sorby,  in  1864, 
followed  by  the  researches  of  Martens, 
Wedding,  and  especially  of  Osmond  and 
of  Le  Chatelier,  Dr.  Guillet  proceeds  to 
discuss  the  mechanical  operations  of  metal- 
lography, including  the  preparation  of  the 
surface,  giving  especial  attention  to  the 
method  of  preparing  the  finest  emery  and 
polishing  powders  for  the  final  prepara- 
tion of  the  portion  to  be  examined.  The 
operations  as  practically  conducted  in  the 
automobile  works  are  described  at  length, 
and  it  is  interesting  to  note  that  35  to  45 
test  pieces  are  prepared  and  examined 
daily,  in  a  single  workshop;  evidence  of 
the  extent  to  which  extreme  scientific 
methods  are  employed  in  modern  in- 
dustry. 

The  microscopes,  methods  of  illumina- 
tion, of  photography  are  also  discussed 
and  illustrated,  these  portions  of  the 
paper  also  possessing  added  interest  be- 
cause they  represent  the  practice  of  a 
workshop  laboratory  rather  than  that  of 
the  academic  investigation  alone. 

Passing  from  the  subjects  relating  to  the 
technique  of  metallography,  Dr.  Guillet 
takes  up  the  actual  work  and  its  industrial 
applications;  taking  up  the  alloys  of  iron, 
alloys  of  copper,  and  anti-friction  or  bear- 
ing alloys. 

Here  Dr.  Guillet  emphasises  a  very  im- 
portant point:  namely,  that  although  cer- 
tain definite  chemical  combinations  do 
exist  and  have  their  places  in  the  arts,  by 
far  the  greater  number  of  cases  appear 
as  solid  solutions.  Thus,  in  some  of  the 
most  important  materials,  such  as  the 
tempered  steels,  the  special  alloy  steels, 
bronzes,  brasses,  aluminum  bronzes,  and 
the  like,  the  constituents  appear  in  the 
form  of  solid  solutions.  This  fact  is  im- 
portant, since,  in  the  case  of  such  solutions 
a  continual  succession  of  gradations  may 
be  produced,  having  corresponding  proper- 
ties, and  for  the  most  part  remaining 
homogeneous,  a  most  valuable  feature  in 
practical  work.  Next  to  the  fact  that 
working  alloys  are  usually  solid 'solutions, 
comes  the  important  study  of  the  nature 
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and  characteristics  of  curves  of  fusibility. 
If  we  make  a  diagram  in  which  ordinates, 
or  vertical  distances,  represent  tempera- 
tures, and  abscissas,  or  horizontal  dis- 
tances correspond  to  the  percentages 
which  two  metals  bear  to  each  other  in 
an  alloy,  we  may  mark  over  each  percent- 
age, the  height  corresponding  to  its  fusing 
temperature,  and  by  joining  such  points 
by  a  continuous  line,  obtain  the  curve  of 
fusibility.  Such  a  curve  is  not  usually  a 
smooth  one,  but  has  in  it  certain  jogs  or 
sudden  changes  of  direction,  which  cor- 
respond to  important  changes  in  the  prop^ 
erties  of  the  alloy.  v  Having  found  the 
proportions  of  the  constituents  of  an 
alloy  at  which  the  salient  points  in  the 
curve  appear,  it  becomes  desirable  to  find 
out  the  constitution  of  the  material  for 
these  combinations,  and  it  is  here  that 
metallography  becomes  of  great  service, 
showing  the  physical  changes  in  the  alloy 
belonging  to  the  peculiarities  in  behaviour. 

When  a  molten  metal  cools,  there  is  a 
portion  of  the  curve  representing  this  ac- 
tion, and  during  the  period  correspond- 
ing to  this  part  of  the  curve  a  part  of 
the  metal  is  liquid  and  a  portion  of  it  is 
solid.  Such  curves  usually  show  one  or 
more  minimum  and  maximum  points,  and 
'those  alloys  which  correspond  to  these 
maximum  and  minimum  points  solidify  at 
the  same  temperatures.  The  alloys  indi- 
cated by  the  maximum  points  in  the  curve 
are  either  definite  chemical  compounds  or 
solid  solutions,  the  solidified  mass  having 
the  same  composition  as  the  pre-existing 
liquid.  The  alloys  indicated  by  the  mini- 
mum points  are  called  the  eutectics,  this 
term  meaning  primarily  the  alloy  which 
solidifies  at  the  lowest  temperature.  The 
curve  in  the  vicinity  of  the  eutectic  points 
represents  those  alloys  formed  of  layers  of 
the  two  constituents  corresponding  to  tfye 
two  branches  of  the  curve.  The  eutectic/ 
being  the  portion  which  first  assumes  the 
solid  form,  envelops,  or  entraps  particles 
of  the  constituents  belonging  to  that  part 
of  the  curve  nearest  to  the  eutectic  alloy. 

These  are  not  theoretical  views  alone, 
they  are  confirmed  by  the  microscopic  ex- 
amination of  the  polished  and  etched  sur- 
faces, in  which  the  constituent  elements 
may  clearly  be  seen  surrounded  by  the 
eutectic  alloy  which  has  hardened  about 


them  and  in  which  they  are  imbedded. 

Dr.  Guillet  takes  up  first  the  study  of 
the  iron  alloys,  and  we  can  give  only  the 
briefest  abstract  of  this  and  the  succeed- 
ing portions  of  his  paper. 

The  great  iron  alloys  are  those  of  iron 
and  carbon;  isolated  pure  iron  being  really 
only  a  laboratory  curiosity,  and  not  a  ma- 
terial of  engineering.  Iron  and  carbon 
exist  together  in  a  number  of  alloys,  the 
principal  constituents  being  ferrite,  or  pure 
iron,  graphite,  or  pure  carbon,  and  ce- 
mentite  the  carbide  of  iron,  Fe3C.  There 
are  other  constituents  as  well,  such  as 
perlite,  the  eutectic  ferrite-cementite ;  mar- 
tensite,  a  solution  of  carbon  in  iron;  aus- 
tenite,  troostite,  and  sorbite,  best  de- 
scribed by  their  appearance  under  the  mi- 
croscope. All  of  these  constituents,  and 
their  arrangement  as  illustrated  by  micro- 
photographs,  and  their  respective  proper- 
ties discussed,  follow  by  what  is  of  espe- 
cial importance  to  the  engineer,  a  review 
of  the  relation  of  structure  in  the  metal 
to  its  mechanical  properties  in  service. 

The  most  difficult  steels  to  determine, 
so  far  as  their  mechanical  properties  are 
concerned,  are  the  perlitic  steels.  The 
nickel,  chrome,  silicon  steels,  for  example, 
show  a  perlitic  structure,  and  have  numer- 
ous useful  applications,  while  the  presence 
of  tin  produces  a  useless  alloy.  An  ob- 
server of  much  experience,  however,  can 
predict  with  accuracy  the  quality  and 
properties  of  these  alloys. 

Martensitic  steels  may  at  once  be  known 
to  possess  a  high  tensile  resistance,  and 
high  elastic  limit,  together  with  hardness 
and  brittleness,  while  troostite  steels  have 
these  same  properties  in  a  lesser  degree. 

Steels  in  which  the  iron  appears  in  the 
so-called  gamma  state,  forming  the  poly- 
hedric  steels,  have,  when  annealed,  a  low 
elastic  limit,  great  elongation,  and  a  re- 
markable resistance  to  shock.  Carbide 
steels  have  various  properties,  generally 
recognisable  by  their  appearance,  and  have 
their  principal  interest  in  alloy  steels,  such 
as  the  vanadium,  tungsten,  and  other 
alloy  steels. 

It  is  evident  that  a  large  part  of 
valuable  experience  may  be  gained  by  com- 
paring the  appearance  of  the  structure  of 
a  material  with  its  subsequent  behaviour 
in  the  testing  machine  or  in  service,  and 
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by  making  metallographical  examinations 
of  pieces  which  have  failed  under  known 
conditions,  an  invaluable  record  may  be 
built  up. 

Dr.  Guillet  shows  the  extent  to  which 
the  science  of  metallography  has  entered 
into  the  domain  of  working  practice,  a  de- 
velopment which  his  own  efforts  have 
done  much  to  bring  about. 


It  is  evident,  from  the  extent  to  which 
the  appliances  and  methods  of  the  physical 
laboratory  are  being  employed  in  some  of 
the  most  modern  workshops,  that  a  depart- 
ment of  this  sort  will  soon  become  an  ac- 
cepted auxiliary,  much  in  the  same  manner 
as  the  chemical  labortory  has  made  its  place 
in  connection  with  the  iron  furnace. 


THE  DEVELOPMENT  OF  THE  STEAM  TURBINE. 


A  REVIEW  OF  PROGRESS  WHICH  HAS  BEEN  MADE  BY  THE  STEAM  TURBINE  IN  SUPPLANTING 
THE  RECIPROCATING  PISTON  ENGINE. 

Dr.  A.  Riedler — Verein  Deutscher  Ingenieure, 


\  MONG  the  important  papers  presented 
at  the  Berlin  meeting  of  the  Society 
of  German  Engineers,  and  published 
in  the  Zeitschrift  of  the  Society,  the  re- 
view of  the  development  of  the  steam 
turbine  by  Professor  Riedler  stands  out 
as  worthy  of  especial  notice.  This  is 
more  particularly  the  case  because  Dr. 
Riedler  himself  has  attained  much  of 
his  professional  eminence  by  reason  of  his 
success  in  the  improvement  of  reciprocat- 
ing machinery,  especially  high-speed  re- 
ciprocating pumps  operating  under  high 
heads. 

Dr.  Riedler  does  not  mince  matters,  but 
starts  in  by  showing  the  high  degree  of 
perfection  to  which  the  reciprocating  en- 
gine had  attained  during  the  second  half 
of  the  nineteenth  century,  only  to  meet 
its  successful  opponent  in  the  first  decade 
of  the  twentieth  century. 

The  steam  turbine  had  many  predeces- 
sors, the  ideas  were  old,  but  there  were 
many  reasons  why  its  practical  develop- 
ment was  deferred.  Such  machines,  in 
order  to  be  practicable  and  efficient,  in- 
volved a  degree  of  precision  in  construc- 
tion not  commercially  attainable  in  the 
earlier  days  of  steam  engineering.  The 
high  rotative  speeds  included  stresses 
which  demanded  materials  of  the  highest 
and  most  uniform  quality.  Even  when 
the  machine  itself  was  perfected  it  re- 
quired other  and  similar  machines  to  re- 
ceive the  power  which  it  developed.  High- 
speed dynamos,  centrifugal  pumps,  etc., 
form  the  natural  receptors  of  the  power 
of  the  steam  turbine,  and  their  develop- 
ment is  naturally  interdependent. 


Now,  however,  the  turbine  has  reached 
a  point  where  the  question  may  be  asked: 
"  What  has  been  attained ;  what  not,  and 
what  may  we  expect  in  the  future?" 

It  is  impossible  to  give  definite  answers 
to  these  queries,  but  some  fundamental 
points  may  be  discussed  which  will  enable 
the  probable  line  of  progress  to  be  indi- 
cated. 

Steam  turbines  may  be  divided  into 
three  classes.  The  pure  reaction  turbine, 
a  form  which  does  not  appear  to  be  prac- 
ticable of  construction;  the  impulse  tur- 
bine, a  type  of  much  importance,  requiring 
only  one-half  the  velocity  of  the  reaction 
turbine,  and  destined  to  important  future 
development;  and  the  mixed  reaction  and 
impulse  turbine,  the  form  at  present  most 
extensively  used.  This  latter  type  is  most 
widely  represented  by  the  Parsons  turbine, 
involving  the  principle  of  successive  ex- 
pansion in  numerous  stages,  with  full  ad- 
mission of  steam  about  the  entire  pen- 
meter.  This  type  involves  the  use  of  a 
very  large  number  of  buckets,  and  a  very 
close  clearance.  The  best  efficiency  of  the 
Parsons  turbine  is  effected  at  the  low- 
pressure  end  of  the  machine,  and  there  is 
room  for  improvement  in  other  portions. 

The  impulse  turbine,  in  its  practical 
form,  is  due  to  Laval;  and,  as  originally 
designed,  it  involved  a  small  wheel  at  a 
high  rotative  speed,  requiring  the  use  of 
gearing  to  bring  the  speed  down  to  a 
point  where  it  could  be  used  to  advan- 
tage. Later  improvements  have  introduced 
larger  wheels  and  several  stages,  bringing 
the  rotative  speeds  into  more  manageable 
limits,   as   in   the  machines   of  Rateau, 
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Curtis,  Zoelly,  Stump f,  and  other  designers. 

The  advantages  of  the  turbine  over  the 
piston  engine  appear  in  several  distinct 
features.  In  the  first  place  the  theoreti- 
cally great  advantages  of  a  high  expan- 
sion ratio  are  largely  neutralised  in  the 
piston  engine  because  of  cylinder  conden- 
sation, and  this  difficulty  is  only  partially 
overcome  by  effecting  the  expansion  in 
.several  cylinders.  In  the  turbine,  on  the 
contrary,  the  expansion  may  be  carried  to 
a  very  high  degree  without  the  losses  to 
the  cylinder  walls  appearing  in  the  piston 
engine,  each  portion  of  the  machine  hav- 
ing its  own  temperature. 

Again  the  temperature  of  the  steam  may 
be  that  which  can  be  most  effectively 
produced,  since  there  are  no  parts  to  be 
injured  by  sliding  contact,  and  superheat- 
ing may  be  carried  to  a  point  otherwise 
impracticable.  To  this  must  be  added  the 
ability  to  secure  the  very  best  results  from 
a  high  vacuum. 

Indeed  it  is  beginning  to  be  appreciated 
that  the  development  of  the  steam  tur- 
bine is  having  an  important  influence  upon 
improvements  in  condensers,  and  there  is, 
at  the  present  time,  an  unusual  degree  of 
interest  exhibited  in  everything  which  re- 
lates to  the  production  and  maintenance 
of  a  high  vacuum. 

Dr.  Riedler  gives  a  detailed  review  of 
the  especial  features  of  the  various  im- 
portant forms  of  steam  turbine  now  on 


the  market,  discussing  also  the  possibili- 
ties and  advantages  of  the  steam  turbine 
for  marine  service. 

In  closing,  Dr.  Riedler  shows  that  the 
progress  of  the  steam  turbine  has  been 
most  remarkable,  both  in  its  magnitude 
and  in  its  rapidity.  To-day  the  turbine  is 
the  only  type  of  steam  motor  considered 
for  electric  generating  stations,  its  econo- 
mical performance  reaching  6.8  to  6.5  kilo- 
grammes of  steam  per  kilowatt  hour,  cor- 
responding to  15  to  14.3  pounds. 

The  turbine  is  no  longer  the  motor  of 
the  future,  it  is  the  steam  engine  of  the 
present. 

Builders  and  designers  of  reciprocating 
engines  may  not  be  prepared  to  accept  all 
of  the  conclusions  of  Professor  Riedler,  but 
it  is  a  matter  worthy  of  note  that  many 
establishments  have  seen  the  desirability  of 
adding  a  turbine  department  to  their  earlier 
plant.  This  fact  is  especially  emphasised 
by  the  acquisition  of  interests  in  the  firm 
of  Escher,  Wyss  &  Co.,  by  the  Lahmeyer 
Company. 

It  must  be  remembered  that  high  steam 
economy  is  not  the  only  thing  demanded  of 
an  engine,  it  is  the  high  efficiency  of  the 
entire  establishment  which  is  required,  and 
it  is  entirely  possible  that  the  turbine  may 
be  the  more  efficient  machine  while  at  the 
same  time  consuming  more  steam  than  the 
reciprocating  engine. 


MOUNTAIN  RACK  RAILWAYS. 


THE  DEVELOPMENT  OF  RACK  AND  PINION  RAILWAYS  FOR  USE  IN  SURMOUNTING  STEEP 

MOUNTAIN  INCLINES. 


A.  Levy  Lambert — Socitte  des  Ingenieurs  Civils  de  France. 


ALTHOUGH  the  skill  of  the  engineer 
has  again  and  again  demonstrated  its 
capability  of  piercing  tunnels  through 
the  most  difficult  geological  formations, 
there  are  many  locations  in  which  it  is  pref- 
erable to  pass  over  the  elevation,  and  when 
the  grades  are  steeper  than  can  be  over- 
come by  mere  surface  friction  upon  ordi- 
nary rails,  some  more  positive  means  of 
traction  must  be  employed.  The  idea  of 
rack  and  pinion  gearing  to  avoid  slipping 
on  the  rails  was  one  of  the  earliest  of  rail- 
way devices,  having  been  proposed  by  Blen- 
kinsop  as  long  ago  as  181 1,  when  it  was 
supposed  that  the  ordinary  adhesion  would 


be  insufficient  even  on  level  tracks.  Its  first 
practical  use  for  enabling  a  locomotive  to 
ascend  a  steep  grade,  however,  did  not  occur 
for  many  years  afterward,  and  it  was  only 
after  much  practical  experience  that  wholly 
satisfactory  rack-railway  systems  were  de- 
signed. In  a  paper  presented  before  the 
Societe  des  Ingenieurs  Civils  de  France  by 
M.  A.  Levy-Lambert,  this  development  of 
the  rack  system  upon  the  mountain  roads 
of  Europe  is  discussed  with  many  interest- 
ing details. 

The  paper  begins  with  a  discussion  of 
traction  by  adhesion,  and  the  extent  to 
which  it  can  be  used  in  surmounting  mod- 
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erate  grades,  and  gives  a  review  of  the  early- 
devices  used  successfully,  with  the  subse- 
uent  improvements  indicated  by  experience. 
The  first  rack  system  for  railway  purposes 
was  the  so-called  ladder  rack,  used  on 
Mount  Washington  in  America  by  Marsh 
in  1869,  and  on  the  Rigi  in  Switzerland  by 
Riggenbach  in  1870.  As  its  name  indicates, 
the  ladder  rack  is  made  of  a  pair  of  side 
bars,  usually  of  angle  iron,  with  round  pins 
or  bars,  like  the  rungs  of  a  narrow  ladder 
extending  between  them,  these  pins  thus 
forming  teeth  into  which  a  gear  wheel  on 
the  locomotive  engine  might  engage.  The 
commercial  success  of  these  roads  led  to 
the  construction  of  others,  and  at  the  pres- 
ent time  such  roads  are  in  use  in  mountain- 
ous countries  in  all  parts  of  the  world. 

Although  the  ladder  rack  gave  good  re- 
sults, there  was  room  for  improvement,  both 
in  connection  with  the  operation  of  curves, 
and  also  with  respect  to  smoothness  of 
operation,  and  the  Riggenbach  system  has 
now  generally  been  superseded  by  that  of 
Roman  Abt,  a  Swiss  engineer,  whose  earlier 
work  in  this  department  of  engineering  was 
associated  with  that  of  Riggenbach. 

The  Abt  rack  is  composed  of  several  bars 
of,  steel,  with  regular  gear  teeth  in  them, 
these  bars  being  clamped  side  by  side  to 
each  other  and  to  the  road-bed  structure  in 
such  a  manner  as  to  form  practically  a  con- 
tinuous rack,  the  bars  breaking  joint,  and 
the  teeth  in  one  bar  coming  opposite  the 
spaces  in  the  other,  so  as  to  give  the  smooth 
action  of  a  much  finer  pitch  than  that  of  a 
single  bar.  There  is  a  separate  gear  wheel 
on  the  engine  for  each  line  of  rack,  the 
whole  being  very  simple  and  practical  in 
construction.  This  system,  which  lends  it- 
self very  readily  to  roads  operating  on  the 
combined  adhesion  and  rack  system,  has 
come  into  extensive  use  since  it  was  first 
installed  on  the  Hartz  railway  in  1885.  By 
1899  forty  railroads,  representing  800  kilo- 
metres, had  been  equipped  with  the  Abt 
system,  290  kilometres  representing  actual 
rack  construction  and  the  balance  being  ad- 
hesion track  of  the  same  routes. 

For  extremely  steep  routes  the  system 
devised  by  Col.  Locher,  of  Zurich,  has  been 
employed,  this  consisting  of  a  rack  bar 
placed  in  a  plane  at  right  angles  to  that  of 
the  main  track,  and  having  teeth  cut  on  both 


edges.  There  are  two  pinions,  one  engag- 
ing with  each  edge  of  the  rack  bar,  these 
pinions  being  on  vertical  shafts  extending 
down  from  the  body  of  the  locomotive. 
This  system  has  been  applied  very  success- 
fully, but  in  only  one  instance,  the  railway 
to  the  summit  of  Mount  Pilatus,  near 
Lucerne,  in  Switzerland,  on  which  the 
grades  reach  a  maximum  of  48  per  cent. 
In  general  it  has  been  found  that  for  such 
steep  ascents,  which  are  usually  straight, 
and  of  moderate  length,  cable  traction  is  to 
be  preferred. 

M.  Levy  Lambert  describes  at  length  the 
construction  of  steam  locomotives  which 
have  been  designed  for  use  with  rack  rail- 
ways, some  of  these  offering  ingenious  me- 
chanical problems,  especially  in  connection 
with  service  in  which  the  engine  passes  from 
adhesion  to  rack  sections,  and  vice  versa. 

The  present  interest  in  rack  railways  is 
largely  due  to  the  rapid  development  of 
electric  traction,  since  the  presence  of  ample 
water-power  is  assured  in  the  mountainous 
districts  where  rack  systems  are  required. 
Already  a  number  of  electric  rack  railways 
have  been  constructed  in  Switzerland,  and 
the  most  important  of  all,  the  electric  road 
to  the  summit  of  the  Jungfrau,  is  already 
in  operation  for  a  portion  of  the  distance, 
and  when  carried  to  the  top,  will  be  the 
highest  in  Europe,  reaching  an  altitude  of 
4,166  metres,  or  13,464  feet,  or  about  600 
feet  lower  than  the  summit  of  Pike's  Peak 
in  Colorado,  also  reached  by  a  rack  rail- 
way on  the  Abt  system,  operated  by  steam 
locomotives. 

Mixed  rack  and  adhesion  roads,  usually 
employing  the  Abt  system,  have  been  in- 
stalled in  many  parts  of  the  world,  includ- 
ing Greece,  Japan,  Syria,  Asia  Minor,  on 
Mount  Lyell,  and  on  the  Nilgiri  railway  in 
British  India,  besides  many  other  places. 
Experience  with  these  lines  shows  that  the 
rack  need  not  be  used  for  grades  below  5 
per  cent,  while  the  maximum  grade,  as 
noted  above,  is  that  on  the  railway  to  the 
summit  of  Mount  Pilatus,  reaching  48  per 
cent  at  some  portions  of  the  ascent.  For 
tracks  of  the  metre  gauge  the  radius  of 
curves  is  not  less  than  100  metres,  with  one 
exception,  the  St.  Gall-Gais  road,  in  Swit- 
zerland, where  curves  of  30  metres  are  used. 
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learn  promptly  of  every  important  article,  published  anywhere  in  the  world, 
upon  the  subjects  claiming  one's  special  interest. 

The  full  text  of  every  article  referred  to  in  the  Index,  together  with  all  illus- 
trations, can  usually  be  supplied  by  us.  See  the  "Explanatory  Note"  at  the  end, 
where  also  the  full  titles  of  the  principal  journals  indexed  are  given. 
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BRIDGES. 

Bridge  Work. 

Bay  Ridge  Improvement  Bridges. 
Outlines  the  work  undertaken  in  the  Bay 
Ridge  improvement  for  the  Long  Island 
railroad,  involving  an  elimination  of 
grade  crossings  and  making  of  new  high- 
wavs,  with  about  60  bridges  comprising 
both  railroad  and  highway  structures. 
The  types  are  illustrated  and  described. 
3800  w.  Eng  Rec— Aug.  18,  1906.  No. 
78640. 

We  supply  copies  of  th 


Buckling. 

The  Buckling  of  Spans  of  Structural 
Material  (Die  Knicksicherheit  der  Stege 
von  Walzwerkprofilen).  A.  Sommerfeld. 
An  examination  of  the  use  of  rolled 
beams  for  bridges  of  small  span,  and  the 
conditions  of  failure.  2500  w.  Zeitschr 
d  Ver  Deutscher  Ing— July  14,  1906. 
No.  78702  D. 
Cantilevers. 

Cantilever    Bridges.     An  illustrated 
article  explaining  the  principle  of  the 

articles.    See  page  159- 
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cantilever  bridge  and  describing  types 
and  modern  applications.    2000  w.  Ry 
&  Loc  Engng — Aug.,  1906.   No.  78381  C. 
Chicago. 

Bridges  on  the  40th  St.  Line  of  the 
Chicago  Junction  Ry.  Illustrates  and 
describes  in  detail  the  types  of  bridges 
built  on  this  line.  2800  w.  Eng  Rec — 
Aug.  25,  1906.  No.  78807. 
Concrete. 

Concrete  Railroad  Bridge  at  Danville, 
Illinois.  Illustrated  description  of  a  con- 
crete arch  bridge,  of  unusual  design  and 
considerable  size,  on  the  G,  C,  C,  &  St. 
L.  R.  R.  1500  w.  Sci  Am  Sup — Aug. 
11,  1906.  No.  78540. 
Drawbridges. 

A  Center  Bearing  284  ft.  Double 
Track  Draw  Span.  Illustrates  and  de- 
scribes details  of  a  drawbridge  crossing 
the  Elizabeth  River  at  Norfolk,  Va. 
1000  w.  Eng  Rec — Aug.  11,  1906.  No. 
78497. 

The  Herren  Bridge  at  Lubeck  (Die 
Herrenbriicke  bei  Lubeck).  C.  Buzeman. 
Illustrating  and  describing  a  double 
swing  bridge  of  50  metres  opening  over 
the  mouth  of  the  Trave  at  Lubeck,  with 
details  of  the  swing  mechanism.  5000  w. 
Zeitschr  d  Ver  Deutscher  Ing — July  14, 
1906,    No.  78700  D. 

Foot-Bridge. 

A  Novel  Foot-Bridge.  Illustrated  de- 
scription of  a  bridge  at  Cedar  Rapids, 
Iowa,  over  three  railroads  which  are 
side  by  side  at  this  point.  It  is  a  riveted 
steel  girder  bridge  with  concrete  piers, 
reinforced  concrete  floor  and  stairways, 
and  a  concrete  protective  covering  for 
the  steel  work.  600  w.  R  R  Gaz — 
Aug.  3,  1906.    No.  78415. 

Loads. 

Uniform  Live  Loads  for  Railroad 
Bridges,  and  Shearing  Stress  in  Webs 
of  Plate  Girders.  A.  W.  Buel.  Re- 
printed from  Bui.  No.  75  of  the  Am. 
Ry.  Engng.  &  Main,  of  Way  Assn. 
Offers  a  suggestion  as  a  substitute  for 
the  system  of  live  loads  usually  used, 
and  gives  a  diagram  showing  graphically 
several  formulas  for  shear  in  plate 
girder  webs  and  spacing  of  stiffeners. 
1200  w.    R  R  Gaz— Aug.  10,  1906.  No. 

78523. 
Newcastle-oh-Tyne. 

Electrical  Plant  at  the  King  Edward 
Bridge,  Newcastle-on-Tyne.  Brief  illus- 
trated description  of  this  bridge  and  of 
the  electrical  plant  utilized  in  its  con- 
struction. 2000  w.  Elec  Rev,  Lond — 
Aug.  17,  1906.  No.  78843  A. 
Oklahoma. 

South  Canadian  River  Bridge  of  the 
Kansas  City,  Mexico,  and  Orient.  Il- 
lustrated description  of  the  construction 
of  a  bridge  built  of  steel  on  concrete 
piers  for  the  south  half,  and  of  a  pile 
trestle  to  be  replaced  later  by  a  perma- 


nent structure  for  the  north  half.  600 
w.    Ry  Age — Aug.  17,  1906.    No.  78654. 
Reconstruction. 

Derrick  Cars  Used  in  the  Reconstruc- 
tion of  the  Poughkeepsie  Bridge.  Illus- 
trated description  of  cars  for  special 
service  which  proved  of  great  value  in 
difficult  construction  work.  1500  w. 
Eng  Rec — Aug.  25,  1906.    No.  78810. 

Replacing  Viaduct  Girders  in  the  Re- 
construction of  the  Poughkeepsie  Bridge. 
Illustrates  and  describes  difficult  work  in 
bridge  engineering.  The  great  height 
of  this  structure  across  the  Hudson 
River,  and  the  necessity  of  uninterrupted 
train  service  added  to  the  difficulties.  2000 
w.  Eng  Rec — Aug.  18,1906.  No.  78638. 
Reinforced  Concrete. 

A  Reinforced  Concrete  Arch  Bridge 
Built  in  Reinforced  Concrete  Forms 
Without  Centering.  Illustrated  descrip- 
tion of  the  design  and  erection  of  this 
bridge  near  Belvidere,  111.  3000  w.  Eng 
News — Aug.,  1906.    No.  78895. 

I.  Jefferson  Street  Bridge,  South 
Bend,  Indiana.  A.  J.  Hammond.  II. 
Construction  of  Jefferson  Street  Bridge, 
South  Bend,  Indiana.  O.  E.  Strehlow. 
Two  papers  discussed  together.  The  re- 
moval of  the  old  bridge  and  the  con- 
struction of  the  new  reinforced  concrete 
bridge  are  described.  Ills.  5500  w. 
Jour  W  Soc  of  Engrs — Aug.,  1906. 
No.  78894  D. 
Replacement. 

The  Replacement  of  the  Broadway 
Bridge  Over  the  Harlem  Ship  Canal. 
An  illustrated  description  of  methods 
used  in  this  work,  which  was  effected 
without  serious  interruption  of  traffic. 
The  old  superstructure  was  removed  to 
a  new  site,  and  a  new  double-deck  struc- 
ture put  in  its  place.  3000  w.  Eng 
Rec— Aug  4,  1906.  No.  78444. 
Suspension. 

Recent  Progress  on  the  Manhattan 
Bridge,  New  York.  Illustrated  descrip- 
tion of  the  construction  methods  em- 
ployed on  masonry  anchorages  of  great 
magnitude.  3500  w.  Eng  Rec— Aug. 
25,  1906.  No.  78803. 
Thebes. 

The  Thebes  Railroad  Bridge.  Charles 
Alma  Byers.  An  illustrated  description 
of  this  important  bridge  crossing  the 
Mississippi  River.  900  w.  Sci  Am  Sup 
—Sept.  1,  1906.  No.  78908. 
Viaduct. 

Cuyahoga  Valley  Viaduct  of  the  New 
York,  Chicago  &  St.  Louis.  Describes 
a  viaduct  within  the  limits  of  the  city 
of  Cleveland,  O.,  2988  feet  long,  which 
spans  not  only  the  river,  but  the  valley, 
being  elevated  above  many  industrial 
tracks,  mills,  etc.  1000  w.  Ry  Age— 
Aug.  3,  1906.    No.  78508. 


We  supply  copies  of  these  articles.    See  page  *5P. 
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Web-Splices. 

The  Design  of  Plate-Girder  Web 
Splices.  R.  T.  Logeman.  Remarks  per- 
taining to  the  design  of  web-splices  in 
plate-girder  bridges,  aiming  to  simplify 
the  design  of  a  splice  to  resist  both 
shear  and  bending  moment.  3500  w. 
Eng  News — Aug.  30,  1906.  No.  78899. 
Wreck. 

Draw-Span  of  the  Interstate  Bridge  at 
Duluth-Superior,  Wrecked  by  a  Steam- 
ship; Opening  a  New  Passage  in  Four 
Days.  An  illustrated  account  of  a  draw- 
span  wrecked  by  a  colliding  vessel, 
blocking  an  important  harbor,  which  was 
opened  by  the  removal  of  a  long  fixed 
span.  1000  w.  Eng  News — Aug.  30, 
1906.    No.  78897. 

The  Interstate  Bridge  at  Duluth 
Wrecked.  An  account  of  the  wreck  of 
the  drawbridge  connecting  Duluth  and 
Superior,  with  illustration.  1200  w. 
Marine  Rev — Aug.  16,  1906.    No.  78628. 

CONSTRUCTION. 

Beams. 

Notes  on  I  Beams  (Betrachtungen  iiber 
I-Profile).  A.  Hertwig.  A  review  of 
the  plans  to*  standardize  rolled  struc- 
tural material  in  Germany,  with  dia- 
grams and  suggestions  for  a  system. 
3500  w.  Zeitschr  d  Ver  Deutscher  Ing 
— July  14,  1906.  No.  78701  D. 
Caissons. 

Extension  Ribs  and  Jacks  for  Caissons 
and  Trenches.  Illustrates  and  describes 
a  braced  caisson  system  devised  for 
-  making  foundations,  or  other  wells, 
shafts,  etc.,  in  soft  material  subject  to 
heavy  pressure.  600  w.  Eng  News — 
Aug.  2,  1906.  No.  78393. 
Collapse. 

Collapse  of  the  Amsden  Block,  South 
Framingham,  Mass.  C.  M.  Saville.  An 
illustrated  account  of  this  building  and 
its  failure  during  construction.  1000  w. 
Eng  News — Aug.  9,  1906.  No.  78538. 
Concrete. 

An  All-Concrete  Manufacturing  Build- 
ing. An  illustrated  description  of  the 
large  manufacturing  building  of  Spear 
Sr.  Co.,  at  Woodhaven  Junction,  L.  L, 
N.  Y.  2000  w.  Archts  &  Build's  Mag 
—Aug.,  1906.    No.  78513  C. 

Concrete  Construction  at  the  Rambler 
Automobile  Works.  John  Erwood.  Il- 
lustrated description  of  concrete  con- 
struction in  saw-toothed  roofed,  extensi- 
ble, light  machine-shop  buildings  at 
Kenosha,  Wisconsin.  2000  w.  Am 
Mach— Vol.  29.  No.  33.  No.  78577. 
Economy. 

Economy  of  Material  in  Framed  Struc- 
tures. Shows  how  material  is  wasted, 
especially  when  the  structure  is  designed 
to  support  a  very  heavy  load.   The  metal 


selected  is  cast  iron.    1000  w.   Am  Mach 
—Vol.  29.    No.  35.    No.  78886. 
Excavation.  r 

T£ie  Cost  of  Rock  Excavation  Under 
Water  on  the  Detroit  River.  Map  and 
information  of  the  work  now  in  progress 
for  deepening  the  channel  of  the  Detroit 
River.  1000  w.  Eng  News — Aug.  16, 
1906.    No.  78582. 

The  Cost  of  Steam  Shovel  Work  in 
Railway  Betterment.  S.  T.  Neely.  Con- 
siders the  steam  shovel  work  as  it 
should  be  carried  out,  the  limitations  of 
steam  shovels,  rainy  day  expenses,  ma- 
terial moved,  spreading,  overhaul,  etc., 
giving  figures  of  costs  from  actual  work. 
2300  w.  Eng  News — Aug.  9,  1906. 
No.  78534. 
Foundations. 

A  Buffalo  Foundation  Problem.  Il- 
lustrated description  of  the  methods 
adopted  by  the  New  York  State  Steel 
Co.,  in  building  the  foundations  for  the 
48x60  in.  engine  which  is  to  drive  the 
36  in.  blooming  mill.  The  condition  of 
the  land  is  explained.  Steel  sheet  piling 
*  was  used.     1200  w.    Ir  Age— Aug.  9, 

1906.  No.  78479. 
Reinforced  Concrete. 

Instructions  to  Inspectors  on  Rein- 
forced Concrete  Arch  Construction.  In- 
structions submitted  by  George  P.  Car- 
ver, Division  Engineer,  Florida  East 
Coast  Ry.  1200  w.  Eng  News — Aug. 
30,  1906.    No.  78902. 

Fire-Resistance  of  Buildings  Con- 
structed with  Reinforced-Concrete.  James 
Sheppard.  Read  at  the  Milan  Int.  Fire 
Congress.  Considers  the  things  essential 
to  make  this  material  reliable  as  a  fire 
resistant.  2000  w.  Am  Archt— Aug. 
4,  1906.    No.  78421. 

Reinforced  Concrete  Gas-Holder  Tank 
for  the  Key  City  Gas  Co.,  Dubuque, 
Iowa.  Illustrated  description  of  the 
construction  work.  1800  w.  Eng  News 
— Aug.  9,  1906.    No.  78531. 

Tests  of  Reinforced  Concrete  Beaiiis. 
Arthur  N.  Talbot.  An  analysis  of  jthe 
methods  of  failure  restricted  to  rectahgr 
ular  beams  with  reinforcement  oh  the 
tension  side  only,  and  refers  generally 
to  simple  beams  free  from  end  restraints. 
7000  w.  Cement — July,  1906.    No.  7$,- 

363  c. 

See  also  Civil  Engineering,  Bridges. 
Roads. 

The  Construction  of  Mountain  Pass 
Roads  in  Cape  Colony,  South  Africa. 
R.  Bromley.  Describes  the  difficulties  of 
the  early  settlers  in  crossing  the  moun- 
tains, and  the  modern  method  of  moun- 
tain pass  road  construction.  Ills.  1500 
_w.  Eng  News — Aug.  2,  1906.  No.  78391^ 

The  Organization  and  Equipment  of 
the  Office  of  Public  Roads,  United  States- 
Department  of  Agriculture.    An  expla- 


We  supply  copies  of  these  articles.    See  page  i59> 
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j  !  nation  of  the  work  of  the  National 
Government  in  the  improvement  of 
public  roads  is  given.  2500  w.  Eng 
Rec— Aug.  25,  1906.    No.  78805. 

Rock-Cutting. 

Sub- Aqueous  Rock- Cutting.  Illus- 
trated description  of  a  recently  built 
roek-cutting  plant,  and  report  of  results 
achieved.  3300  w.  Engng — Aug.  17, 
1906.   No.  78850  A. 

San  Francisco. 

Report  of  the  National  Board  of  Fire 
Underwriters  on  the  San  Francisco 
Conflagration.  Extracts  from  this  re- 
port, dealing  mainly  with  the  effects  of 
the  fire  on  the  so-called  "fireproof"  class 
of  buildings.  9000  w.  Eng  News — 
Aug.  9,  1906.    No.  78532. 

The  San  Francisco  Lesson.  F.  W. 
Fitzpatrick.  Begins  .  a  discussion  of 
building  construction  and  gives  illustra- 
tions showing  how  the  different  con- 
structions stood  the  earthquake  and  fire. 
1600  w.  Sci  Am  Sup — Aug.  18,  1906. 
Serial.    1st  part.    No.  78625. 

Sluicing  Gates. 

High  Pressure  Sluicing  Gates.  M.  0\ 
Leighton.  An  explanation  of  the  de- 
signs for  the  sluicing  gates  for  the 
Roosevelt  dam,  and  the  Shoshone  dam, 
and  one  of  the  designs  under  discussion 
for  the  Pathfinder  dam,  with  comparison 
with  the  New  Croton  and  Wachusett 
dams.  Ills.  2500  w.  Jour  W  Soc  of 
Engrs— Aug.,  1906.    No.  78888  D. 

SteelWOrk. 

Steel  Work  in  the  Apthorpe  Apart- 

/  ment  House.  A  thirteen  story  apartment 
house,  occupying  a  full^  city  block  in 
New  York  is  described  in  detail.  2200 
w.   Eng  Rec— Aug.  25,  1906.   No.  78804. 

Substructure. 

The  Substructure  of  the  Edison  Build- 
ing.   Detailed  description  of  the  sub- 

•  structure  of  a  steel-cage  structure  in  New 
York  City,  where  the  soil  has  many  of 
the  characteristics  of  quicksand,  re- 
quiring  great  care  in  the  bracing  of  ad- 
.  jacent  buildings.  1500  w.  Eng  Rec — 
Aug.  25,  1906.    No.  78809. 

Tunnels. 

Tunneling  the  East  River.  An  illus- 
trated article  describing  the  methods 
used ;  in  constructing  the  Pennsylvania 
R.  R.  tunnels.  2300  w.  Sci  Am— Aug. 
4,  1906.    No.  78425. 

MATERIALS  OF  CONSTRUCTION. 
Asphalt. 

Some  Further  Notes  on  Asphalt.  An 
account  of  recent  developments  in  the 
knowledge  of,  asphaltic  substances,  in- 
tended to  be  supplementary  to  an  earlier 
series  of  articles  on  this  subject.  4000 
w.  Builder — Aug.  18,  1906.  Serial.  1st 
;  part.  No.  78836  A. 
Bitumens. 

The  Relation  Between  Some  Physical 


Properties  of  Bitumens  'and  Oils.  A.  W. 
Dow.  Read  before  the  Am.  Soc.  for 
Test.  Mat.  Gives  results  of  tests  and 
investigations  on  asphalts  and  like  bitu- 
mens, discussing  the  possible  physical 
conditions  that  give  the  different  proper- 
ties. 2700  w.  Eng  Rec — Aug.  8,  1906. 
No.  78641. 
Brick. 

Brick  and  Tile  Making  in  the  Tropics. 
C.  C.  Fuller.  Illustrates  and  describes  the 
methods  used  in  South  Africa.  1500  w. 
Sci  Am — Sept.  1,  1906.   No.  78905. 

Sand-Lime  Brick.  Frances  Densmore. 
Describes  the  manufacture  of  sand- lime 
bricks  and  the  tests  they  have  satisfac- 
torily undergone.  1800  w.  Sci  Am  Sup — 
Aug.  25,  1906.  No.  78699. 

Building  Stones. 

The  Effect  of  Fire  on  Building  Stones. 
W.  R.  Baldwin- Wiseman.  Begins  a  re- 
port of  research  work  to  determine  the 
effect  of  a  severe  conflagration,  and  to 
afford  assistance  to  those  who  must  de- 
cide whether  demolition  or  reconstruc- 
tion shall  succeed  a  conflagration.  3000 
w.  Quarry — Aug.,  1906.  Serial.  1st  part. 
No.  78543  A. 

Cement  Blocks. 

Cement  Block  Architecture.  Louis  H. 
Gibson.  Discusses  this  material  and  its 
defects  and  possibilities.  3000  w.  Ce- 
ment—July, 1906.    No.  78364  C. 

Cement  Mortar. 

Comparative  Tests  of  Cement  Mortar, 
Showing  the  Relative  Effects  of  Three 
Different  Sands.  A.  Black.  Gives  results 
of  comparative  tests  planned  to  show  the 
relative  effects  of  three  different  sand  ma- 
terials on  the  strength  of  Portland  cement 
mortar.  600  w.  Eng  News — Aug.  30, 
1906.   No.  78901. 

Cements. 

Further  Tests  of  the  Effect  of  Oil  on 
;  the  Strength  of  Portland  Cement  Bri- 
quettes. Gives  a  report  of  tests  showing 
the  comparative  strength  of  Portland 
cement  briquettes,  both  neat  and  of  a  3  to 
1  mixture,  when  immersed  in  water  and 
in  oil.  600  w.  Eng  News — Aug.  30,  1906. 
No.  78898. 

Machinery  and  Processes  in  a  Modern 
Portland-Cement  Plant.  F.  H.  Lewis. 
The  first  article  discusses  the  develop- 
ment of  modern  cement-burning  methods, 
showing  the  pursuit  of  economy  in  kiln 
practice,  with  numerous  illustrations. 
3000  w.  Engineering  Magazine — Septem- 
ber, 1906.    Noi  78775  B. 

Methods  for  Testing  Cements  for 
Waterproofing  Properties.  W.  Purves 
Taylor.  Deals  especially  with  the 
methods  where  compounds  are  added  to 
the  cement  or  concrete  in  mixing  and 
hence  forming  a  part  of  the  concrete. 
:  1500  w.  Cement  Age — Aug.,  1906.  No 
78605. 
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The  Determination  of  the  Specific 
Gravity  of  Cements.  Richard  K.  Meade. 
Read  before  the  Am.  Soc.  of  Test.  Mat. 
Gives  results  of  investigations  made  to 
determine  the  reliability  of  the  various 
forms  of  apparatus  now  in  common  use 
for  taking  the  speJfic  gravity  of  cements. 
1600  w.  Cement  Age — Aug.,  1906.  No. 
78606. 
Concrete. 

Concrete  as  a  Building  Material. 
William  L.  Price.  A  review  of  the  possi- 
bilities of  concrete  construction  from  the 
standpoint  of  utility  and  art.  1500  w. 
Cement  Age — Aug.,  1906.  No.  78607. 
Piles. 

Protecting  Piles  from  the  Teredo.  Illus- 
strates  and  describes  the  pipe  protection 
being  used,  explaining  the  destruction 
caused  by  the  teredo,  and  the  methods 
tried  to  prevent  it.  1200  w.  R  R  Gaz — 
Aug.  17,  1906.  No.  78618. 

Reinforced  Concrete  Casing  for  the 
Protection  of  Piles  in  Wharf  Construc- 
tion. F.  A.  Koetitz.  Illustrated  descrip- 
tion of  a  system  designed  by  the  writer, 
either  to  encase  wooden  piles  or  to  •  re- 
place them.  1500  w.  Jour  Assn  of  Engng 
Socs— May,  1006.  No.  78^86  C. 
Pipes. 

The  Testing  of  Clay  and  Concrete 
Pipes.  H.  Burchartz.  Illustrates  and 
describes  the  methods  of  testing  for 
ascertaining  the  various  properties  re- 
quired, and  gives  much  information  re- 
lating to  these  materials.  4500  w.  Eng 
Rec— Aug.  18,  1906.  No.  78643. 
Stone. 

Specifications  for  Stone.  Francis  W. 
Hoyt.  Discusses  points  in  regard  to  the 
choice  of  stone  for  buildings,  the  life  of 
various  kinds  of  stone,  etc.  3500  w.  Am 
Archt— Aug.  18,  1906.  No.  78615. 
Timbers. 

Standard  Specifications  for  the  Grading 
of  Structural  Timbers.  Illustrates  defects 
occurring  in  structural  timbers,  giving  de^ 
scription  of  these  defects  and  a  study  con- 
cerning their  influence  on  the  strength  of 
the  timber,  as  reported  by  the  committee 
of  the  American  Society  for  Testing  Ma- 
terials. 1400  w.  Eng  Rec — Aug.  4,  1906. 
No.  78448. 

MEASUREMENT. 

Beams. 

A  New  Experimental  Method  of  De- 
termining the  Location  of  the  Neutral 
Axis  in  Reinforced  Concrete  Beams.  F. 
D.  Warren.  Describes  a  direct  method  of 
locating  the  neutral  axis,  governed  by  ac- 
cepted laws  of  mechanics.  1000  w.  Eng 
News— Aug.  23,  1906.  No.  78694. 
Earth  Pressure. 

A  Determination  of  Actual  Earth 
Pressure  from  a  Cofferdam  Failure. 
Thomas  C.  J.  Baily,  Jr.  An  account  of 
the  investigation  of  the  failure  of  a  por- 
tion of  a  cofferdam,  illustrating  the  con- 


ditions.   900  w.    Eng  News — Aug.  16, 
1906.  No.  78584. 
Eye-Bars. 

Stresses  in  Eye-Bars.  Remarks  on  the 
tests  made  by  John  D.  Van  Buren  on  a 
rubber  model  of  an  eye-bar  when  sub- 
jected to  tensile  stresses.  1500  w.  Engng 
—July  27,  1906.  No.  78475^.. 
Excavation. 

Calculations  of  Excavation.  S.  Napier 
Bell.  Descriptions  of  methods  of  meas- 
uring the  quantity  of  material  excavated 
as  work  progresses.  3500  w.  Mines  and 
Min— Aug.,  1906.  No.  78492  C. 
MUNICIPAL. 

Destructors. 

A  Combined  Municipal  Refuse  Destruc- 
tor and  Electric  Generating  Station.  Illus- 
trated description  of  a  plant  in  Canada, 
combining  a  refuse  destructor  and  electric 
lighting  station.  1200  w.  Eng  Rec— Aug. 
18,  1906.   No.  78642. 

A  Rubbish  Incinerator  Plant  in  Brook- 
lyn. Illustrates  and  describes  the  plant  of 
the  American  Railway  Traffic  Co.,  which 
has  the  contract  for  disposal  of  the  city- 
waste,  the  plant  being  utilized  in  a  large 
repair  shop  plant.  3000  w.  Eng  Rec — 
Aug.  25,  1906.  No.  78808. 

Fire  Prevention. 

Fire,  Fire  Risks  and  Fire  Prevention. 
Vivian  B.  Lewes.  Discusses  the  subject 
from  the  scientific  standpoint.  5000  w. 
Jour  Soc  of  Arts— Aug.  17,  1906.  Serial. 
1st  part.    No.  78835  A. 

Garbage. 

Garbage  Disposal  by  Reduction 
Methods.  D.  Robert  Yarnall.  Describes 
the  differences  found  in  the  character  of 
the  waste  of  different  cities,  and  in  the 
quality  of  the  garbage,  the  methods  of 
collection  and  disposal,  and  the  reduction 
method  used  in  New  York  City,  known 
as  the  Arnold  system.  5500  w.  Pro 
Engrs  Club  of  Phila — July,  1906.  No. 
78599 D. 
Pavements. 

Recent  Developments  in  Wood  Block 
Paving.  F.  A.  Kummer.  Abstract  of  a 
paper  read  before  the  Munic.  Engrs.  of 
the  City  of  N.  Y.  Information  concern- 
ing the  materials  used  and  the  treatment 
of  the  blocks,  the  manner  of  laying,  and 
related  matters.  2800  w.  Eng  Rec — Aug. 
25,  1906.  No.  78806. 

The  Construction  of  Brick  Pavements. 
Abstract  of  some  of  the  special  features 
in  the  specifications  approved  by  the  Nat 
Paving  Brick  Mfrs\  Assn.,  with  ex- 
planatory remarks.  3000  w.  Eng  News — 
Aug.  30,  1906.  No.  78900. 
Refuse. 

Purification  of  Slaughter-House  Refuse 
at  Zerbst,  Germany.  Wiliam  H.  Schladitz. 
A  detailed  description  of  the  careful  and 
sanitary  manner  of  disposal  enforced  in 
Germany.  1800  w.  Munic  Engng — Aug., 
1906.    No.  78361  C. 
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Sanitation. 

Sanitation  of  the  City  of  Washington. 
Benjamin  Winslow.  Illustrated'  descrip- 
tions pi  the  aqueduct  and  filtration  plant 
are  given  in  the  present  number. , ,  1600  w. 
Sci  Am— Sept.  t,  1906. ,  ,  SerjaL  1st  part. 
No.  78904. 
Sewage. 

Engineers'  Report  on  a  Comprehensive 
.  Sewage  Purification  Plant  for  Baltimore, 
Md,  The  plan  ,  proposed  includes  septic 
tanks,  sprinkling  or  percolating  filters, 
settling  basins  and  intermittent  sand 
filters,  all  of  sufficient  capacity  to  treat 
75,000,000  gals,  daily.  2500  w.  Eng  News 
—Aug.  16,  1906.   No.  78585. 

Sewage  Disposal.  An  informal  dis- 
cussion at  the  annual  convention,  June  28, 
1906,  on  the  advance  in  sewage  disposal. 
14800  w.  Pro  Am  Soc  of  Civ  Engrs — 
Aug.,  1906.    No.  78875  E. 

The  Disposal  of  Sewage.  Antony 
Roche.  Outlines  the  systems  most  in  use. 
1800  w.  Munic  Jour  and  Engr — Aug.  1, 
1906.    No.  78380  C. 

The  Disposal  of  the  Sewage  of  Pater- 
son,  N.  J.  Allen  Hazen.  Considers  the 
method  of  treatment  best  adapted  for  the 
purification  of  a  municipal  sewage  con- 
taining large  amounts  of  mill  matter. 
4000. w.  Eng  Rec— Aug.  11,  1906.  Serial. 
1st  part.    No.  78496. 

The  Trickling  Filter  at  the  Sewage  Ex- 
perimental Station  of  the  Massachusetts' 
Institute  of  Technology.  C.-E.  A.  Wins- 
low  and  Earle  B.  Phelps.  An  illustrated 
description  of  the  septic  tank  and  trick- 
ling filters  under  trial.  2000  w.  Eng 
News— Aug.  16,  1906.  No.  78583- 
Sewers. 

Sewers  for  City  Drainage  (Ueber 
Stadtische  Entwasserungskanale).  Dr. 
Krawinkel.  Discussing  especially  the  best 
dimensions  and  form  of  section,  taking 
into  account  the  questions  of  efficiency 
and  cost.  Two  articles.  10000  w.  3 
plates.  Gesundheits-Ingenieur — July  28, 
Aug.  4,  1906.  No.  78730,  each  B. 

WATER  SUPPLY. 
Croton  Reservoir. 

Finishing  Touches  to  the  New  Croton 
Reservoir.  Gives  views  showing  the  fine 
effects  produced  by  this  great  engineer- 
ing work  and  interesting  information  in 
regard  to  it.  1200  w.  Sci  Am — Aug.  25, 
1906.  No.  78696. 
Filtration. 

A  New  Slow  Sand  Filter  for  Lawrence, 
Mass.  J.  Rodney  Ball.  Illustrated  de- 
scription of  a  new  covered  slow  sand  filter 
under  construction  to  supplement  the 
open  filter  now  in  use.  1400  w.  Munic 
Engng— Aug.,  1906.  No.  78362  C. 

A  Sand  Filter  for  the  Home.  Robert 
Fletcher.  Illustrated  description  of  a 
home-made  slow  sand  water  filter,  and  of 


the  care  and  attention  required.  2200  w. 
Eng  News— Aug.  9,  1906.  No.  78533. 

The  Baiseleys,  Springfield,  Forest 
Stream,  and  Hempstead  Filter  Plants, 
Borough  of  Brooklyn,  New  York.  Infor- 
mation concerning:  these  four  filter  plants, 
the  first  two  being  mechanical  filters  of 
the  gravity  type,  the  last  two  consist  in 
each  case  of  two  slow  sand  beds.  1500  w 
Eng  News — Aug.  23,  1906.    No.  78690. 

Ground  Water. 

Underground  Water  Investigations  in 
the  United  States.  Myron  L.  .Fuller,  An 
explanation  of  the  work  carried  on  by  the 
Division  of  Hydrology.  4500  w.  Ec  Geo! 
—June,  1906.   No.  78591  D. 

Irrigation. 

A  Sand  Trap  for  Irrigating  Ditches.  H. 
A.  Crafts.  Describes  an  arrangement 
near  San  Jose,  Cal.,  to  remove  sediment 
from  the  water  before  it  enters  the  ditch 
which  irrigates  the  Sorosis  farm.  1000  w. 
Eng  Rec — Aug.  11,  1906.  No.  78498. 

Irrigation  of  Meadow  and  Truck  Farm- 
ers in  the  North  Atlantic  States.  Extracts 
from  a  report  prepared  by  Aug.  J.  Jttowie, 
Jr.,  and  published  by  the  U.  S.  Dept.  of 
Agriculture.  Gives  information  concern- 
ing irrigated  lands  and  the  plants  for 
watering  them.  Ills.  3000  w.  Eng  News 
—Aug.  23,  1906.  No.  78691. 
New  York  City. 

Progress  on  Catskill  Water  Supply  for 
New  York  City.  A  brief  review  of  the 
first  year's  progress  in  the  preliminary 
work  of  a  great  engineering  enterprise. 
1200  w.  Eng  Rec — Aug.  11,  1906.  No. 
78500. 
Pipe  Corrosion. 

See  Street  and  Electric  Railways. 
Pollution. 

Report  on  Possible  Pollution  of  the 
Water  Supply  of  Seattle  by  a  Proposed 
Railway  Throughout  the  Drainage  Area. 
1800  w.   ling  News— Aug.  30,  1906.  No. 

78903. 

South  Africa. 

Additional  Water  Supply  for  Johannes- 
burg, South  Africa.  Explains  a  scheme 
for  obtaining  an  additional  daily  supply  of 
8,000,000  gallons.  2000  w.  Eng  News — 
Aug.  2,  1906.   No.  78395. 

Supplies. 

Rural  Water  Supplies.  J.  Mitchell  Wil- 
son. Read  before  the  Brit.  Assn.  of  W- 
Wks.  Engrs.  Discusses  sources  of  supply 
for  the  rural  districts  of  England.  4500 
w.  Jour  Gas  Lgt — July  24,  1906.  No. 
78376  A. 

Water  Supply  in  a  Dairy  District. 
William  Phelps.  The  needs  in  these  dis- 
tricts in  England  are  considered,  the 
charges  for  water,  the  control  of  sources, 
of  supply,  etc.  Maps.  3800  w.  Jour  Gas 
Lgt— July  24,  1906.   No.  78377  A. 


We  supply  copies  of  these  articles.    See  page  159. 


ELECTRICAL  ENGINEERING. 


133 


Waste. 

Report  on  Water  Waste  in  New  York 
and  Its  Reduction  by  Meters  and  In- 
spection. Information  taken  from  a  re- 
port by  Jas.  H.  Fuertes,  giving  the  con- 
clusions reached.  2000  w.  Eng  News 
—Aug.  9,  1906.    No.  78537. 

WATERWAYS  AND  HARBORS. 

Bank  Protection. 

Mattress  Revetments  On  the  Missis- 
sippi River.  Harry  N.  Howe.  Describes 
the  construction  of  the  mattress  and  its 
placing  and  loading.  Ills.  1000  w. 
Eng  Rec — Aug.  18,  1906.    No.  78639. 

California. 

Harbor  Improvement  at  San  Pedro 
and  Wilmington,  California.  Map  and 
illustrated  descriptions  of  work  in  prog- 
ress for  creating  safe  harbors  at  these 
points.  3000  w.  Eng  News — Aug.  16, 
1906.    No.  78581. 

Dover. 

Dover  Harbor  Extension.  Remarks 
on  the  magnitude  of  the  work  and  its 
difficulties.    1200  w.    Engr,  Lond — Aug. 
10,  1906.    No.  78680  A. 
Drainage. 

Drainage  of  Tidal  and  Swamp  Lands 
in  South  Carolina.  Extracts  from  a 
paper  by  Elwood  Mead  discussing  the 
coastal  plain  and  river  lands  and  the 
work  needed  for  their  improvement. 
1500  w.  Eng  News— Aug.  23,  1906.  No. 
78689. 

Marsh  Reclamation  as  a  Preventive  of 
Mosquito  Generation — Commercial  Uses 
of  Reclaimed  Marshes.  An  illustrated 
article  discussing  the  work  in  progress 
on  the  coasts  of  New  Jersey  and  New 
York,  and  describing  some  uses  made 
of  the  salt  meadows.  1200  w.  Sci  Am 
Sup— Aug.  18,  1906.    No.  7S627. 

The  Assessment  of  Drainage  Dis- 
tricts. L.  E.  Ashbaugh.  Suggests  cer- 
tain principles  which  may  govern  ^  the 
distribution  of  expenses  over  the  various 
tracts,  and  gives  an  arithmetical  method 
for  the  solution  of  the  problem.  Dis- 
cussion. 7300  w.  Jour  W  Soc  of  Engrs 
—Aug.,  iqo6.    No,  78893  "D- 


Dry  Dock. 

The  Charlestown  Dry  Dock  Motor 
Pumping  Plant.  Graham  Smith.  Illus- 
trated description  of  the  electrically- 
driven  pumping  plant  by  which  this  new 
dock  in  the  Boston  Navy  Yard  is  oper- 
ated and  emptied.  500  w.  Elec  Wld — 
Aug.  18,  1906.    No.  78658. 

Mississippi. 

The  Protection  of  the  Alluvial  Basin 
of  the  Mississippi.  Robert  Marshall 
Brown.^  Describes  the  portion  of  the 
Mississippi  Basin  subject  to  innundation 
and  the  work  to  protect  the  land  from 
floods.  Maps.  4000  w.  Pop  Sci  M — 
Sept.,  1906.    No.  78868  C. 

Panama. 

A  New  Type  of  Sixty  Foot  Summit 
Level  Canal  for  Panama.  Gives  profile 
and  plan  of  Panama  Canal  proposal 
with  four  locks  and  60-foot  summit  level, 
discussing  its  advantages.  1800  w.  Sci 
Am— Sept.  1,  1906.    No.  78907. 

The  Risk  of  Locks  in  Flight.  Edi- 
torial criticising  the  feature  of  the  plans 
for  the  Panama  Canal  which  call  for 
the  construction  of  three  great  locks 
with  a  total  lift  of  85  feet  "in  flight." 
1000  w.  Sci  Am — Aug.  4,  1906.  No. 
78422. 
Sea  Walls. 

The  New  Sea- Wall  at  Annapolis,  Md. 
Harrison  W.  Latta.  Describes  the  con- 
struction of  this  wall.  2200  w.  Pro 
Engrs'  Club  of  Phila— July,  1906.  No. 
78598  D. 

The  Stability  of  Sea  Walls.    D.  C. 
Serber.     Gives  methods  and  formulas 
applied  to  various  cases.    3500  w.  Eng 
News— Aug.  23,  1906.    No.  78692. 
Slipway. 

Electrically-Operated  Slipway  Haul- 
age. Illustrated  description  of  an  in- 
teresting electrically-operated  gear  for 
hauling  ships  up  the  slipway.  1000  w. 
Engng— Aug.  10,  1906.  No.  78674  A. 
Towage. 

Electrical  Canal  Towage  in  Germany. 
An  illustrated  article  describing  the 
canal  and  the  arrangements  for  electrical 
towing,  as  well  as  some  experiments  that 
proved  too  costly.  2500  w.  Elec  Wld 
—Aug.  11,  1906.    No.  78524- 
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COMMUNICATION. 

Cables. 

A  Modification  of  the  Cable  Zero 
Conductor  Resistance  Test  for.  Sub- 
marine Cables.  G.  B.  Winkfleld.  Gives 
the  actual  routine  suggested  for  testing 
a  laid  section  of  cable.    This  method 


has  given  more  satisfactory  results  than 
any  test  hitherto  published.   900  w.  Elec 
Rev,  Lond — July  27,  1906.    No.  78466  A. 
Receivers. 

Carborundum  as  a  Wireless  Telegraph 
Receiver.  H.  J.  Round.  Reviews  the 
investigation  to  determine  the  action  of 
carborundum.    The  most  striking  point 
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noticed  was  its  absolute  constancy.  500 
w.  Elec  Wld— Aug.  25,  1906.  No.  78864. 

Space  Telegraphy. 

The  Elevated  Conductor  in  Wireless 
Telegraphy.  H.  J.  Round.  Reviews  the 
development  in  aerial  wires  and  the  re- 
sults. 1500  w.  Elec  Wld— July  28,  1906. 
No.  78339. 

Telegraphy. 

Experimental  Studies  of  Telegraphic 
Transmission  ( L'Etude  Experimental 
des  Transmissions  Telegraphiques).  M. 
Devaux-Charbonnel.  Describing  appli- 
cations of  the  oscillograph  to  the  deter- 
mination of  the  velocity  of  wave  propa- 
gation over  telegraph  circuits.  1500  w. 
Comptes  Rendus — July  23,  1906.  No. 
78724  D. 

DISTRIBUTION. 

Control. 

A  New  Method  for  the  Automatic 
Control  of  Pressure  and  Insulation 
(Ueber  ein  Neues  Verfahren  zur  Selbst- 
tatigen  Spannungs  und  Isolationskon- 
trolle).  M.  Kallmann.  Discussing  es- 
pecially the  testing  and  measuring  of 
electrical  signal  apparatus.  Two  articles. 
7500  w.  Elektrotech  Zeitschr— July  19, 
26,  1906.  No.  78749,  each  B. 
Paris. 

The  Future  Electrical  Supply  pf  Paris 
(Le  Regime  Futur  de  l'Electricite  a 
Paris).  J.  Laverchere.  A  description 
of  the  present  arrangement  of  generat- 
ing stations  and  electrical  distribution 
in  Paris,  and  an  account  of  the  plans 
now  under  discussion  for  their  exten- 
sion. Two  .articles.  4000  w.  Genie 
Civil— July  28,  Aug.  4,  1906.  No.  78721, 
each  D. 
Relay. 

A  New  Type  of  Reverse  Current  Re- 
lay. P.  Mac  Gahan  and  C.  W.  Baker. 
Describes  this  relay,  and  gives  curves 
illustrating  its  performance.  1000  w. 
Elec  Jour— Aug.,  1906.  No.  78603. 
Switches. 

Oils  for  High-Tension  Switches.  Jos. 
H.  Bolam.  Discusses  the  effect  of  the 
quality  of  the  oil  used  in  oil  circuit- 
breakers  ;  the  essentials  of  a  suitable  oil ; 
method  of  testing,  etc.  1600  w.  Elect'n, 
Lond— Aug.  3,  1906.    No.  78548  A. 

Three-Wire. 

Notes  on  the  "Middle  Wire."  A.  Im- 
bery.  Notes  on  some  methods  of  test- 
ing the  three-wire  system  for  distribut- 
ing electrical  energy.  1000  w.  Elec 
Engr,  Lond— Aug.  3,  1906.  .  No.  78547  A. 

Transformer  House. 

Switch  and  Transformer  House  for 
Brunots  Island  Power  Station,  Pitts- 
burgh Railway  Company.  Illustrated 
description  of  a  new  transformer  and 
switch  house  which  serves  the  purpose 
of  stepping  up  the"  pressure  of  the  gen- 
erating equipment  for  distribution.  2500 
w.  Elec  Ry  Rev — Aug.,  1906.  No.  78614. 


Transformers. 

Load  and  Power  Factor  Relations  in 
Two- Phase  to  Three-Phase  Transform- 
ers. F.  A.  Fish  and  Adolph  Shane. 
Establishes  by  vector  diagram  the  proof 
that  on  balanced  secondary  load  the 
primaries  of  two-phase-three-phase  trans- 
former circuits  are  also  balanced  as  to 
load  and  power  factor.  600  w.  Elec 
Wld— July  28,  1906.  No.  78338. 
Wiring. 

What  Degree  of  Accuracy  is  Feasible 
and  Necessary  in  Wiring  Calculations. 
Albert  Scheible.  A  discussion  of  the 
probable  errors  in  wiring  computations, 
and  their  influence  upon  each  other; 
with  examples.  3500  w.  Jour  W  Soc 
of  Engrs— Aug.,  1906.    No.  78889  D. 

ELECTRO-CHEMISTRY. 

Cells. 

Mercurous  Sulphate  and  Standard 
Cells.  G.  A.  Hulett,  in  the  Physical  Re- 
view. Experimental  investigations  to 
determine  the  best  method  of  preparing 
the  mercurous  sulphate  and  the  depolar- 
izer for  standard  cells.  4800  w.  Elect'n, 
Lond — Aug.  17,  1906.    No.  78848  A. 

Electric  Furnaces. 

Structural  Changes  in  Nickel  Wire  at 
High  Temperatures.  H.  C.  H.  Carpen- 
ter. Read  before  the  British  Assn.  Il- 
lustrated account  of  research  work  to 
ascertain  the  reason  for  a  fundamental 
change  in  the  mechanical  properties  of 
nickel  wire  used  as  the  heating-coil  of 
an  electrically-heated  porcelain  tube- 
furnace.  Plates.  4000  w.  Engng — Aug. 
17,  1906.    No.  78852  A. 

Ions. 

The  Mobility  of  Ions  Produced  by  the 
Nernst  Lamp  (Sur  la  Mobilite  des  Ions 
Produits  par  la  Lampe  Nernst).  L. 
Bloch.  A  record  of  studies  of  the  elec- 
tric field  surrounding  the  glower  of  a 
Nernst  lamp.  1800  w.  Comptes  Rendus 
—July  3>  1906.  No.  78723  D. 
Nitrogen. 

Technical  Methods  for  Utilizing  At- 
mospheric Nitrogen  (Technische  Meth- 
oden  zur  Verarbeitung  des  Atmos- 
pharischen  Sticksto fifes).  W.  Muthmann. 
A  review  of  the  development  of  elec- 
trical methods  for  the  fixation  of  atmos- 
pheric nitrogen,  with  details  of  the  Bir- 
keland  &  Eyde  process.  A  bibliography 
is  appended.  5000  w.  Zeitschr  d  Ver 
Deutscher  Ing — July  28,  1906.  No. 
78707  D. 

The  Fixation  of  Atmospheric  Nitro- 
gen. H.  Leicester  Greville,  A  brief 
discussion  of  this  subject  and  of  the 
agricultural  value  of  the  product,  con- 
cluding that  only  the  future  can  deter- 
mine the  commercial  success  of  the  re- 
cent researches.  1800  w.  Jour  of  Gas 
Lgt— Aug.  7,  1906.    No.  78575  A. 
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The  Present  Technical  Methods  for 
the  Oxidation  of  Nitrogen  (Ueber  die 
bisherigen  Technischen  Versuche  der 
Stickstoffverbrennung).  Dr.  F.  Foerster. 
A  review  of  the  various  attempts  at  the 
fixation  of  atmospheric  nitrogen,  with 
especial  reference  to  the  Birkeland-Eyde 
process.  4500  w.  Zeitschr  f  Elektro- 
chemie— ^.ug.  3,  1906.    No.  78759  G. 

The  Utilization  of  Atmospheric  Nitro- 
gen. H.  Leicester  Greville.  Discussing 
the  influence  it  may  have  on  sulphate  of 
ammonia  sales.  1000  w.  Jour  of  Gas 
Lgt— July  24,  1906.    No.  78375  A. 

ELECTRO-PHYSICS. 
Magnetism. 

Magnetic  Properties  of  Electrolytic 
Iron.  C.  F.  Burgess  and  A.  Hoyt  Tay- 
lor. A  preliminary  report  on  work  in 
progress,  giving  an  account  of  tests 
made,  and  discussing  the  results.  2200 
w.  Pro  Am  Inst  of  Elec  Engrs — July, 
1906.    No.  78355  D. 

Radioactivity. 

The  Present  Status  of  the  Electrotech- 
nics  of  the  Rontgen  Rays  (Ueber  den 

•  Heutigen  Stand  der  Rontgen  Elektro- 
technik).  J.  F.  Koch.  Describing  im- 
proved induction  coils,  Crookes  tubes 
and  apparatus  for  X-ray  work.  5000  w. 
Elektrotech  Zeitschr— July  26,  1906.  No. 
78751  B. 

Resonance. 

Resonance  with  Imperfect  Condensers 
(Resonanz  bei  Unvollkommenen  Kon- 
densatoren).  Dr.  Gustav  Benischke.  An 
examination  of  the  losses  in  condensers 
as  actually  used,  showing  that  they  are 
due  to  imperfections  in  the  dielectrics. 
2500  w,  Elektrotech  Zeitschr — July  26, 
1906.    No.  78750  B. 

Singing  Arc. 

Theory  of  the  Singing  Arc.  H.  T. 
Simon.  Abstract  from  the  Physikalische 
Zeitschrift.  An  explanation  of  the 
theory  and  the  deductions  drawn.  800 
w.  Elect'n,  Lond— July  27,  1906.  No. 
78471  A. 

GENERATING  STATIONS. 

Accidents. 

Accidents  with  Electrical  Machinery. 
Remarks  from  the  report  of  Mr.  Scott 
Ram.,  Electrical  Inspector  of  Factories, 
on  the  causes  and  means  of  prevention 
of  electrical  accidents.  3000  w.  Mech 
Engr— July  28,  1906.    No.  78464  A. 

Alternators. 

Arrangement  for  the  Automatic  Par- 
allel Running  of  Alternators  (Vonieh- 
tung  zum  Selbsttatigen  Parallelschalten 
von  Drehstrommaschinen) .  Dr.  Gustav 
Beniscke.  Describing  an  automatic 
starter  for  enabling  alternators  to  be 
started  in  step.  2000  w.  Elektrolech  u 
Maschinenbau — July  22,  1906.  No.  78,- 
756  D. 

The  Engineer's  Part  in  Paralleling 
Alternators.     W.   T.   Fernandez.  Ex- 


plains the  principle  of  parallel  operation 
of  alternators,  and  the  method  of  con- 
trol.   900  w.  Power — Aug.,  1906.  No. 

78325  C. 

Armatures. 

Construction  of  Squirrel-Cage  Arma- 
tures. A.  G.  Ellis.  Illustrated  detailed 
description  of  the  design  and  construc- 
tion, giving  methods  employed  on  vari- 
ous types.  2700  w.  Mech  Engr — Aug. 
18,  1906.    No.  78837  A. 

Predetermination  of  the  Length  of 
Armature  Conductors.  A.  I.  M.  Wine- 
traub.  Mathematical  demonstration.  500 
w.  Elec  Wld— Aug.  25,  1906.  No.  78865. 
Brushes. 

Investigations  upon  Dynamo  Brushes 
(Ueber  die  Untersuchung  von  Dynamo- 
Mrsten).  E.  Arnold.  Data  and  results 
of  experiments  upon  commutator  of  vari- 
ous materials  and  design,  as  regards  effi- 
ciency and  durability.  3000  w.  Elek- 
trolech v  Maschinenbau — July  29,  1906. 
No.  78757  D. 
Central  Stations. 

Central  Station  Light,  Heat,  and 
Power  Principles.  Newton  Harrison. 
Considers  the  elements  of  direct  current 
power  and  of  alternating  current  power, 
types  of  current,  apparent  and  real 
power,  angle  of  lag,  etc.  Diagrams. 
1600  w.  Cent  Sta — Aug.,  1906.  No. 
78517. 

Organization  and  Conduct  of  a  New 
Business  Department  Suitable  for  Cen- 
tral Stations  in  Cities  of  50,000  Popula- 
tion and  Under.  S.  M.  Kennedy.  A 
$300  prize  paper  giving  suggestions  for 
the  commercial  development  of  central 
stations.  4000  w.  Elec  Rev,  N  Y— Aug. 
4,  1906.    Serial.    1st  part.    No.  78389. 

Organization  and  Conduct  of  a  New 
Business  Department,  Suitable  for  Cen- 
tral Stations  in  Cities  of  50,000  Popula- 
tion and  Under.  S.  M.  Kennedy.  Sec- 
ond prize  paper.  Gives  suggestions  help- 
ful in  the  commercial  development  of 
stations.  6600  w.  Elec  Wld — Aug.  4, 
1906.    No.  78457. 

System  of  the  Rockland  Light  and 
Power  Company.  An  illustrated  descrip- 
tion of  the  system  covering  the  Palisade 
district  on  the  west  bank  of  the  Hudson 
River,  near  New  York.  2800  w.  Elec 
Wld— Aug.  4,  1906.  No.  78450. 
Combined  Plant. 

Combined  Lighting  and  Heating  Sta- 
tion. Illustrates  and  describes  an  inter- 
esting combination  heating  and  electric 
plant  installed  at  Canton,  Ohio.  1800  w. 
Elec  Wld— Aug.  4,  1906.  No.  78454- 
Duluth. 

The  Plant  of  the  Great  Northern 
Power  Company  of  Duluth,  Minn.  F. 
M.  Feiker.  This  hydro-electric  plant 
now  under  construction,  will  have  an 
initial  capacity  of  30,000  h.  p.,  with  an 


We  supply  copies  of  these  articles.    See  page  159- 


136 


THE  ENGINEERING  INDEX. 


ultimate  capacity  of  80,000  h.  p.  Power 
will  be  transmitted  14  miles  to  Duluth 
and  Superior.    Ills.    1800  w.    Elec  Wld 
—July  28,  1906.    No.  78336. 
Electrical  Connections. 

#  Electrical  Connections  for  Power  Sta- 
tions. David  B.  Rushmore.  Discusses 
general  principles,  considering  genera- 
tors, transformers,  lines,  bus-bars,  and 
switches  with  their  relays.  Ills.  3000 
w.  Pro  Am  Inst  of  Elec  Engrs— July, 
1906.    No.  78357  D. 

Generators. 

#  Some  Notes  on  the  Mechanical  De- 
sign of  Electrical  Generators.  R.  Liv- 
ingstone. Notes  relating  mostly  to  di- 
rect-coupled generators.  1300  w.  Elect'n, 
Lond— July  27,  1906.    No.  78469  A. 

Hydro-electric. 

Hydro-electric  Power  Station  at  Zogus. 
Illustrated  description  of  one  of  the 
largest  hydro-electric  stations  in  Italy, 
iooo  w.  Engr,  Lond — Aug.  10,  1906. 
No.  78679  A. 

The  Hydro-electric  Plant  at  Lucerne, 
Switzerland.  Franz  Koester.  Illustrated 
description  of  a  plant  to  supply  light  and 
power  to  the  city,  as  well  as  to  the 
Stanstad-Engelberg  Railway.  2200  w. 
Elec  Rev,  N  Y — Aug.  11,  1906.  No. 
78503. 

The  Hydro-Electric  Plant  of  the  City 
of  Launceston,  Tasmania  ( Wasserkraf t- 
Elektrizitatswerk  der  Stadt  Launceston). 
A.  Martinek  &  A,  Lauri.  About  2500 
h.  p.  are  derived  from  the  Esk  and  trans- 
mitted 3  miles  to  the  city.  Details  of 
the  turbines  and  electrical  equipment 
are  given.  3000  w.  Elektrotech  Zeitschr 
— July  19,  1906.    No.  78747  B. 

The  Hydro-Electric  Stations  of 
Northern  Italy  (Die  Hydroelektrischer 
Kraftzentralen  Oberitaliens).  A.  Budau. 
A  general  review  of  the  rapid  develop- 
ment of  hydraulic  power  in  Northern 
Italy,  with  illustrations  of  the  principal 
plants.  3000  w.  Elektrotech  u  Maschin- 
enbau— July  15,  1906.    No.  78755  D. 

The  Hydro-Electric  Stations  of  Viz- 
zola  and  Turbigo,  Lombardy  (Usines 
Hydro-Electriques  de  Vizzola  et  de  Tur- 
bigo, Lombardie).  Illustrating  and  de- 
scribing two  important  stations  in 
Northern  Italy,  developing  25,000  horse 
power  from  the  river  Ticino.  3500  w. 
1  plate.  Genie  Civil — July  21,  1906.  No. 
78718  D. 

The  Lucerne-Engelberg  Electric  Sta- 
tion (Elektrizitatswerk  Luzern-Engel- 
berg).  C.  Kilchmann.  A  very  com- 
pletely illustrated  account  of  the  new 
power  plant  by  which  5000  h.  p.  is  de- 
veloped under  300  metres  head,  and 
transmitted  about  25  miles  to  Lucerne. 
Serial.  Part  1.  2000  w.  1  plate. 
5  Schweiz  Bauzeitung — July  14,  1906.  No. 
78727  B. 


Isolated  Plants. 

Isolated  Plant  Engineering.  Putnam 
A.  Bates.  The  need  of  considering 
each  case,  studying  the  results  to  be  ac- 
complished and  the  means.  Discusses 
points  to  be  kept  in  mind  in  determin- 
ing the  power  plant  equipment  best 
suited  to  the  conditions.  6500  w.  Sch 
of  Mines  Qr— April,  1906.  No.  78353  D. 

Load  Equalizers. 

Electrochemical  Processes  as  Central 
Station  Load  Equalizers.  Extracts  from 
paper  by  Elmer  A.  Sperry,  pointing  out 
how  electrochemical  processes  may  be 
applied  to  flatten  out  the  central  station 
load  curve.  1000  w.  Elec  Wld— Aug. 
4,  1906.    No.  78453. 

Paris. 

•  Alfortville  Central  Station  and  the 
System  Controlled  by  the  Est-Lumiere 
Company  (near  Paris).  C.  L.  Durand. 
Illustrated  description  of  a  large  central 
plant  erected  on  the  banks  of  the  Seine, 
producing  three-phase  current  at  5000 
volts,  using  the  Alioth  system  of  elec- 
trical apparatus.  3000  w.  Elec  Rev, 
N  Y— Aug.  4,  1906.  No.  78388. 
Power  Plants. 

A  Modern  Power  Plant.  Illustrated 
description  of  a  new  plant  located  at 
Springfield,  Ohio,  for  heating  and  light- 
ing purposes.  1000  w.  Power — Aug., 
1906.    No.  78324  C. 

The  Power  Plants  of  the  United  Elec- 
tric Light  Company,  Springfield,  Mass. 
An  illustrated  article  describing  the  gen- 
eral scheme  of  this  system,  and  the  in- 
teresting features  of  its  three  stations. 
3500  w.  Elec  Wld— Aug.  25,  1906.  No. 
78862. 
Storage  Battery. 

Installing  a  Storage  Battery  and 
Booster.  H.  L.  Strong.  An  account  of 
some  of  the  troubles  encountered  with 
this  installation.  Diagram.  900  w. 
Power— Aug.,  1906.  No.  78327  C. 
Supply. 

Industrial  Power  Supply  from  Munici- 
pal Stations.  F.  H.  Carson.  Briefly 
considers  the  financial  soundness  of 
some  of  the  scales  of  charges,  and  the 
arguments  urged  in  favor  of  such  sup- 
ply. 1600  w.  Elec  Rev,  Lond — July  27, 
1906.    No.  78465  A. 


Arcs. 


LIGHTING. 


Arc  Lamp  Carbon  Ends.  Explains  a 
way  in  which  these  parts  may  be  joined 
and  used  the  same  as  long  carbons;  also 
their  value  in  lightning  conductor  work. 
1400  w.  Elec  Rev,  Lond — Aug.  17,  1906. 
No.  78844  A. 

Flaming  Arc  Lamps.  A  review  of 
paper  by  L.  B.  Marks,  and  H.  E.  Clif- 
ford, presented  at  the  convention  of  the 
National  Electric  Light  Assn.,  dealing 
with    the    constructional    features  and 
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operating  characteristics  of  these  lamps. 
1800  w.  Elec  Wld— Aug.  11,  1906.  No. 
78527. 

Illumination. 

Illumination  of  a  Residence.  Ernest 
C.  White.  Describes  the  illumination  of 
a  residence  by  electric  light,  giving  de- 
tails of  the  equipment,  and  reasons  for 
adopting  it.  2700  w.  Can  Archt — July, 
1906.    No.  78323  C. 

The  Lighting  of  Halls  and  Corridors 
of  Large  Buildings.  J.  R.  Cravath  and 
V.  R.  La'nsingh.  An  illustrated  discus- 
sion of  problems  in  connection  with  this 
work.  1200  w.  Elec  Wld — Aug.  4,  1906. 
No.  78451. 

Lamps. 

A  Report  on  the  Moore  Tube  Lamp. 
A  report  of  measurements  made  of  the 
illumination  of  the  Nernst,  incandescent 
and  Moore  lamps.  900  w.  Elec  Rev, 
N  Y— Aug.  18,  1906.    No.  7861 1. 

Glow  Lamps  and  the  Grading  of  Volt- 
ages. William  Henrv  Preece.  Read  be- 
fore the  British  Assn.  Considers  glow 
lamps  and  <  their  efficiency ;  the  Nernst 
lamp;  osmium,  tantalum,  zirconium,  as 
filaments;  mercury  vapor  lamps,  the  life 
of  lamps,  etc.  Also  voltage  variation 
and  regulation.  6500  w.  Elec  Engr, 
Lond — Aug.  10,  1906.  No.  78666  A. 
Law. 

Builders,  Building  Owners  and  the 
Law  of  Electric  Lighting.  Explains 
some  of  the  important  principles  of 
British  law  relating  to  electric  lighting. 
1800  w.  Elec  Rev,  Lond — Aug.  17,  1906. 
Serial.    1st  part.    No.  78845  A. 

Mercury  Vapor. 

Some  Fundamental  Characteristics  of 
Mercury  Vapor  Apparatus.  Percy  H. 
Thomas.  Discusses  some  of  the  funda- 
mental characteristics  of  mercury  vapor 
apparatus,  and  their  reactions  on  the 
related  electric  circuits,  suggesting  an 
explanation  consistent  with  the  latest 
theory  of  electricity.  9000  w.  Pro  Am 
Inst  of  Elec  Engrs— July,  1906.  No. 
78359  D. 

Nernst. 

Concerning  the  Temperature  of  the 
Nernst  Lamp.  Leon  W.  Hartman.  Gives 
details  of  temperature  measurements 
made  by  the  writer,  following  an  entirely 
different  method  from  the  earlier  in- 
vestigations. 1500  w.  Elect'n,  Lond — 
July  27,  1906.  No.  78470  A. 
Reflectors. 

The  Effect  of  Diffusing  Reflecting 
Coatings  on  Glass  Prismatic  Reflectors. 
Major  E.  L.  Zalinski.  Remarks  on  re- 
cent tests  of  the  distribution  and  con- 
centration of  light  by  different  reflectors. 
700  w.  Elec  Wld — July  28,  1906.  No. 
78337. 
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Carbons. 

The  Determination  of  the  Resistance 
of  Carbons  by  Using  Two  Mercury  Con- 
tacts (Widerstandbestimmung  von  Koh- 
len  unter  Anwendung  zweier  Queck- 
silberkontakte).  Josef  Kuhn.  Discus- 
sing the  determination  of  the  value  of 
lighting  carbons  by  measuring  their  re- 
sistance, with  details  of  the  apparatus. 
2500  w.  Elektrotech  Zeitschr — July  12, 
1906.    No.  78745  B. 

Iron  Losses. 

A  Method  for  the  Determination  of 
Iron  Losses  in  Pole  Shoes,  Due  to 
Armature  Teeth.  Thomas  F.  Wall,  and 
Stanley  P.  Smith.  Describes  a  method 
devised  by  the  authors  for  the  direct 
measurement  of  such  losses.  It  is  based 
on  the  fact  that  the  energy  consumed  is 
dissipated  in  the  form  of  heat.  Ills. 
1600  w.  Elect'n,  Lond — July  27,  1906. 
No.  78468  A. 

Meters. 

Ampere-Hour  Meter  with  Revolving 
Armature  for  Continuous  Currents 
(Gleichstrom  Amperestundenzahler  mit 
Umlaufendem  Anker).  E.  Beckmann. 
A  discussion  of  the  construction  of 
ampere-hour  meters,  showing  the  sources 
of  error  and  method  of  computing  cor- 
rections. 3500  w.  Elektrotech  Zeitschr 
—July  12,  1906.    No.  78744  B. 

Induction  Meter  for  Alternating  Cur- 
rents of  the  Danubia  Company  (Induk- 
tionszahler  fur  Wechselstrom  der  Danu- 
bia A.  G.).  Description  of  construction 
and  report  of  tests  by  the  Reichsanstalt. 
1500  w.  Elektrotech  Zeitschr — July  19, 
1906.  No.  78748  B. 
Photometry. 

Apparatus  for  the  Determination  of 
Mean  Spherical  and  Hemispherical  Il- 
lumination (Versuche  mit  Hilfsappara- 
ten  zur  Bestimmung  der  Mittleren 
Spharischen  und  der  Mittleren  Hemis- 
pharischen  Lichtstarke).  Perthold  Mo- 
nasch.  Describing  the  construction  and 
use  of  the  Ulbricht  spherical  photo- 
meter. Two  articles.  10000  w.  Elek- 
trotech Zeitschr — July  19,  26,  1906.  No. 
78746,  each  B. 
Speed  Regulator. 

A  Controllable  Choke  Coil  for  the 
Magnetic  Control  of  a  Speed  Meter 
(Regelbare  Drosselspule.  Magnetische 
Einruckungzvornichtung  fur  einen  Um- 
drehungzahler).  E.  Gumlich.  Illus- 
trating a  form  of  choke  coil  which  may 
be  used  to  control  the  resistance  of  a 
revolution  counter.  2000  w.  Elektro- 
tech Zeitschr — Aug.  2,  1906.  No.  78,- 
753  B. 
Testing. 

Testing  Large  Motors,  Generators  and 
Motor-Generator  Sets.  C.  J.  Fay.  The 
first  of  a  series  of  articles  supplementary 
to  the  series  on  "Factory  Testing  of 
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Electrical  Machinery."  800  w.  Elec 
Jour— -Aug.,  1906.  Serial.  1st  part.  No. 
78604. 

MOTORS. 
Induction  Motors. 

Magnetic  Field  in  the  Single-Phase 
Induction  Motor.  A.  S.  McAllister.  A 
discussion  of  the  characteristics  of  the 
single-phase  induction  motor,  giving  dia- 
grams. 3500  w.  Elec  Wld— Aug.  18, 
1906.    No.  78656. 

Magnetizing  Currents  in  Polyphase 
Induction  Motors.  R.  E.  Hellmund. 
Showing  that  the  secondary  reaction 
causes  a  non-sinusoidal  current  to  flow 
in  the  primary  winding,  when  a  sinu- 
soidal e.  m.  f.  is  impressed  upon  the 
primary.  600  w.  Elec  Wld — Aug.  18, 
1906.    No.  78657. 

The  Circle  Diagram  and  Design  of 
Induction  Motors.  A.  Miller  Gray. 
Shows  that,  assuming  the  semi-circular 
diagram  of  the  induction  motor,  it  is 
easy  to  compute  and  lay  off  the  semi- 
circle for  any  size  and  speed  of  induc- 
tion motor.  900  w.  Elec  Wld — Aug. 
11,  1906.  No.  78525. 
Interpole. 

Notes  on  Interpole  and  Compensated 
Machines  (Einiges  iiber  Wendepolmas- 
chinen).    E.    Arnold.     Discussing  the 


number  and  arrangement  of  the  inter- 
mediate poles  to  produce  the  best  econ- 
omy of  material,  with  a  minimum  of 
operative  losses.  3000  w.  Elektrotech 
Zeitschr — Aug.  2,  1906.    No.  78752  B. 

Rolling  Mills. 

See  Mining  and  Metallurgy,  Iron  and 
Steel. 

Single-Phase. 

The  Development  of  Single-Phase 
Motors.  Leonard  J.  Pumphrey.  Brief 
review  of  the  development  with  descrip- 
tion of  types.  Ills.  1800  w.  Elec  Rev, 
Lond — Aug.  10,  1906.    No.  78665  A, 

TRANSMISSION. 

Lines. 

Long  Span  Pole  Lines.  A.  J.  Bowie, 
Jr.  Discusses  how  long  the  spans  can 
advantageously  be  made,  and  what 
stresses  are  liable  to  come  on  the  wires. 
3300  w.  Elec  Wld — Aug.  5,  1906.  No. 
78863. 
Rhone. 

A  Projected  Scheme  for  Transmission 
of  Power  from  the  Rhone  to  Paris.  In- 
formation concerning  this  hydroelectric 
scheme,  which  it  is  believed  could  be 
completed  in  three  or  four  years.  1600 
w.  Elect'n,  Lond — Aug.  3,  1906.  No. 
78549  A. 


INDUSTRIAL  ECONOMY 


Address. 

Technical  Work  of  the  Past  and  Pres- 
ent (Technische  Arbeit  Einst  und  Jetzt). 
W.  V.  Oechelhaeuser.  A  historical  review 
of  the  development  of  engineering,  being 
the  Presidential  Address  before  the 
Society  of  German  Engineers.  10000  w. 
Zeitschr  d  Ver  Deutscher  Ing — July  21, 
1906.  No.  78703  D. 
American  Trade. 

Wake  Up,  America!  Manufacturing 
Methods  which  Imperil  Our  Trade.  Dr. 
Louis  Bell.  A  protest  against  the 
methods  of  excessive  standardization 
which  tend  to  paralyze  American  trade 
abroad.  3000  w.  Engineering  Magazine 
—Sept.,  1906.  No.  78770  B. 
Betterment. 

The  Rationale  of  the  Industrial  Better- 
ment Movement.  H.  F.  J.  Porter.  Dis- 
cussing the  movement  to  improve  shop 
conditions,  and  showing  that  it  will  more 
than  pay  in  the  increased  efficiency.  3000 
w.  Cassier's  Mag — Aug.,  1906.  No.  78573 
B. 

Competition. 

The  Competition  of  British  Coal  in  the 
German  Market  (Der  Wettbewerb  der 
Britischen   Kohle   auf   dem  Deutschen 

We  supply  copies  of  these 


Markt).  W.  Viebig.  A  comparison  of 
output  and  prices,  showing  the  necessity 
for  lower  internal  transport  charges  to 
enable  German  coal  to  compete  with 
British  on  the  coast.  Two  articles.  8000 
w.  Gliickauf — July  14,  21,  1906.  No.  78740, 
each  D. 

Education. 

Engineering  Education.  An  informal 
discussion  at  the  annual  convention,  June 
27,  1906,  on  the  subjects  of  the  best 
preparatory  education  for  the  civil  engi- 
neering profession,  and  whether  technical 
training  is  the  best  education  for  execu- 
tive work.  9000  w.  Pro  Am  Soc  of  Civ 
Engrs— Aug.,  1906.   No.  78874  E. 

The  Intellectual  Value  of  Tool  Work. 
W.  T.* Harris.  Read  before  the  Nat.  Ed. 
Assn.,  Nashville,  Tenn.  Discusses  men  as 
tool  workers,  and  the  education  that  is 
most  helpful  to  advancement  in  the  in- 
dustrial field.  3500  w.  Sci  Am  Sup — Aug. 
18,  1906.   No.  78626. 

Eevpt. 

The  Development  of  Egypt  in  1906.  J. 
Stephen  Jeans.  Consumption  of  iron  and 
steel  and  the  conditions  of  supply  are  dis- 
cussed. Ills.  15700  w.  Ir  &  Coal  Trds 
Rev— July  27,  1906.  No.  78484  A. 

articles.    See  page  159. 


MARINE  AND  NAVAL  ENGINEERING. 


i39 


Exhibition. 

Milan  International  Exhibition.  J. 
William  Chubb.  Begins  a  descriptive 
account  of  the  interesting  exhibits  and 
gives  information  concerning  Italian  engi- 
neering work.  2500  w.  Am  Mach — Vol. 
29.  No.  33.   Serial.   1st  part.  No.  78580. 

Mechanics. 

The  Development  of  Mechanics.  S.  E. 
Slocum.  Outlines  three  stages  of  de- 
velopment, sketching  the  chief  character- 
istics of  each.  1800  w.  Pop  Sci  M — 
Sept.,  1906.   No.  78869  C. 

Patents. 

Patents  as  a  Factor  in  a  Manufacturing 
Business.  Edwin  T.  Prindle.  The  first  of 
a  series  dealing  with  the  influence  of 
natents  in  the  control  of  business  success, 
and  the  modern  methods  of  developing 
industries  based  on  patents.  Serial.  Part 
1.  3500  w.  Engineering  Magazine — 
Sept.,  1906.   No.  78771  B. 

Two  Interesting  Old  Patents.  De- 
scribes two  patents  issued  in  1788  by  King 
George  the  Third,  of  England,  dealing 
with  the  application  of  the  steam  engine 


to  the  propulsion  of  vessels  and  of 
vehicles.  Ills.  1800  w.  Power — Sept., 
1906.   No.  78879  C. 

Standardization. 

Standardization  in  British  Engineer- 
ing Practice.,  Sir  John  Wolfe  Barry. 
Read  before  the  British  Assn.  Remarks 
on  the  work  of  Sir  Joseph  Whitworth, 
introductory  to  an  explanation  of  the 
work  of  the  Engineering  Standards  Com- 
mittee and  a  statement  of  the  advantages. 
4500  w.  Engng — Aug.  10,  1906.  No. 
78677  A. 

Steel  Industry. 

The  Birth  and  Growth  of  the  Steel 
Industry  in  America.  James  N.  Hatch. 
Historical  review  of  the  development  of 
the  steel  industry.  3500  w.  Jour  W  Soc 
of  Engrs— Aug.,  1906.   No.  78890  D. 

Works  Management. 

Systems  for  Simplifying  Shop  Super- 
vision. Albert  W.  Thompson.  A  descrip- 
tion of  the  system  in  use  in  the  repair 
shop  of  the  Amoskeag  Mfg.  Co.,  with 
reproductions  of  forms  and  records.  3000 
w.  Engineering  Magazine — Sept.,  1906. 
No.  78774  B. 
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Battleships. 

H.  M.  S.  Dreadnought.  Illustration, 
with  a  comparison  with  the  Italian  war- 
ship designed  by  Col.  Cuniberti,  and  brief 
description.  900  w.  Engr,  Lond — Aug.  3, 
1906.   No.  78554  A. 

Our  Latest  Battleships,  "  South  Caro- 
lina "  and  "  Michigan."  Illustration,  with 
a  description  of  the  leading  features  of 
their  design.  1600  w.  Sci  Am — Aug.  14, 
1906.   No.  78424. 

Boat  Control. 

A  Submarine  Torpedo  Boat  Controlled 
by  Hertz  Waves.  M.  Devaux.  Abstract 
of  a  paper  read  before  the  Societe  Inter- 
nationale des  Electriciens.  Describes  the 
apparatus  and  the  actions  effected  during 
trials.  800  w.  Electn,  Lond — Aug.  10, 
1906.   No.  78669  A. 

Coal  Depot. 

The  Narragansett  Bay  Coal  Depot. 
Augustus  Smith.  An  illustrated  detailed 
description  of  this  important  station  with 
an  interesting  account  of  matters  relating 
to  it,  its  equipment,  etc.  6400  w.  Pro  Am 
Soc  of  Civ  Engrs — Aug.,  1906.  No. 
78821  E. 

Fire  Boat. 

A  New  Motor  Fire  Boat.  N.  C.  Cush- 
ing.  Illustrates  and  describes  a  boat  de- 
signed for  using  a  gasoline  engine  in 
place  of  a  steam  engine.  1200  w.  Int 
Marine  Engng— Sept.,  1906.  No.  78823  C. 
Ore  Carrier. 

A  Modern  Ore-Carrying  Steamer  of  the 
Great  Lakes  and  Some  Facts  Regarding 


the  Iron  Industry  in  the  West.  Illus- 
trated description  of  the  new  steamer 
Lyman  C.  Smith,  of  6,200  gross  tons,  as  a 
typical  lake  ore-carrier.  3500  w.  Naut 
Gaz— Aug.  23,  1906.  No.  78828. 
Piping. 

On  Piping  and  Powering  of  Ships.  #  G. 
E.  Smith.  Discussion,  with  suggestions 
for  the  piping  arrangements,  and  the  ar- 
rangement of  auxiliary  machinery  to  se- 
cure efficiency  and  economy.  Ills.  3000 
w.  Int  Marine  Engng — Sept.,  1906.  No. 
78822  C 
Salvage. 

First-Class  Battleship  Montagu:  Sal- 
vage Operations.  An  illustrated  descrip- 
tion of  very  difficult  salvage  operations, 
with  map  showing  the  location  of  the 
vessel.  5000  w.  Engr,  Lond — July  27, 
1906.  No.  78476  A. 
Shipping  Coal. 

Coal-Shipping  Appliances  and  Hydrau- 
lic Power-Plant  at  the  Alexandra  (New- 
port and  South  Wales)  Docks  and  Rail- 
way, Newport,  Mon.  John  Macaulay. 
Illustrated  description  of  the  appliances 
used  and  particulars  of  the  tests  made  on 
the  plant  operating  the  appliances.  5000 
w.  Inst  of  Mech  Engrs— July  30,  1906. 
No.  78561  D. 

Mechanical  Appliances  Used  in  Ship- 
ping of  Coal  at  the  Bute  Docks,  Cardiff. 
Henry  S.  C.  Ree.  An  illustrated  paper 
outlining  the  alterations,  additions,  and 
extensions  necessitated  by  the  accommo- 
dation required  for  vessels  of  larger  size 
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and  for  increased  coal  shipments.  4000  w. 
Inst  of  Mech  Engrs — July  30,  1906.  No. 
78557  D. 

Mechanical  Appliances  Used  in  the 
Shipping  of  Coal  at  Penarth  Docks.  T. 
Hurry  Riches  and  Thomas  E.  Hey  wood. 
Illustrated  detailed  description  of  the 
coal-tips  and  their  working,  and  other 
appliances.  1700  w.  Inst  of  Mech  Engrs 
—July  30,  1906.   No.  78558  D. 

Shipyards. 

Lake  Shipyard  methods  of  Steel  Ship 
Construction.  Robert  Curr.  Describes 
the  methods  of  doing  the  work  on  the  J. 
Q.  Riddle  which  was  built  and  launched 
in  forty-five  working  days,  at  Lorain.  Ills. 
2000  w.  Marine  Rev— Aug.  2,  1906.  No. 
78407. 
Submarines. 

Petroleum  Motor  for  Submarines. 
Illustrated  description  of  a  motor  recently 
designed  by  Messrs.  Korting  Brothers.  It 
is  entirely  without  valves,  the  control  of 
the  admission  and  exhaust  being  regu- 


lated by  the  position  of  the  piston.  900  w. 
Engr,  Lond— Aug.  3,  1906.   No.  7^553  A. 

Turbine  Steamers. 

Ocean  Steamers  with  Steam  Turbines. 
Brief  illustrated  descriptions  of  the  five 
transatlantic  turbine  steamers,  three  of 
which  are  already  in  service,  and  two 
more  being  built,  which  will  be  the  largest 
and  most  powerful  steamships^  yet  con- 
structed. Also  editorial  discussion  of  the 
development  of  the  turbine  steamer.  8500 
w.  Eng  News— Aug.  23,  1906.  No.  78687. 

The  Turbine  Steamers  for  the  Fish- 
guard and  Rosslare  Service.  Illustrated 
detailed  description  of  the  new  high-speed 
turbine  steamers  built  for  the  new  service 
between  the  Pembroke  Coast  and  Ireland. 
Plates.  2500  w.  Engng — July  27,  1906. 
No.  78473  A. 

Yachts. 

The  Race  for  the  King's  Cup.  Con- 
cerning the  race  at  Newport,  Aug.  8,  for 
the  $5000  gold  cup  presented  by  King  Ed- 
ward VII,  with  illustrations  and  informa- 
tion of  the  yachts  entered.  2200  w.  Sci 
Am— Aug.  18,  1906.    No.  78621. 
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AUTOMOBILES. 

Accidents. 

Automobile  Accidents — How  to  Avoid 
Them.  Calls  attention  to  causes  of  acci- 
dents between  cars  and  automobiles,  and 
between  two  automobiles.  Ills.  1200  w. 
Automobile — Aug.  2,  1906.  No.  78406. 
Bicycles. 

The  Pedersen  Speed  Gears  for  Bicycles. 
Illustrated  description  of  this  three-speed 
gear.  1500  w.  Prac  Engr — July  27,  1906. 
No.  78461  A. 

Buggy  Type. 

Development  of  Buggy  Type  Western 
Cars.  Harry  W.  Perry.  The  general 
characteristics  of  practical  cars  for  use  in 
the  middle  west  of  the  United  States,  are 
illustrated  and  described.  The  nrices  vary 
from  $250  to  $900.  3000  w.  Automobile — 
Aug.  2>  1906.    No.  78405. 

Cost. 

Why  Some  Automobiles  are  Expensive. 
H.  F.  Donaldson.  An  illustrated  article 
explaining  in  detail  the  careful  work  on 
the  best  machines  that  so  greatly  increase 
their  cost.  2800  w.  Automobile — Aug. 
16,  1906.    No.  78608. 

Crankshafts. 

Crankshafts  in  Automobile  Motors.  An 
illustrated  article  explaining  the  parts  of 
the  typical  crankshaft  and  giving  various 
designs  with  descriptions.  1700  w.  Auto- 
mobile— Aug.  9,  1906.  No.  78515. 

Franklin. 

The  Franklin  for  1907  Makes  Its  Debut. 


Illustrates  and  describes  the  changes  ap- 
pearing in  the  new  models.    1700  w.  Au- 
tomobile—Aug.  23,  1906.    No.  78821. 
Gears.  ' 

How  the  Bevel  Gear  Differential 
Works.  An  illustrated  explanation  of 
this  type  of  differentials.  1200  w.  Auto- 
mobile—Aug.  16,  1906.   No.  78609. 

How  the  Spur  Gear  Differential  Works. 
Gives  diagrams  and  description  of  the 
working.  1000  w.  Automobile — Aug.  23, 
1906.   No.  78820. 

Speed  Changing  Gears — Individual 
Clutch.  Illustrates  and  describes  trans- 
missions with  internal  individual  clutches, 
with  individual  cone  clutches,  and  an  au- 
tomatic gear-changing  system.  1400  w. 
Automobile— Aug.  2,  1906.  No.  78404. 
History. 

The  Early  History  of  the  Automobile 
(Aus  der  Jugendzeit  des  Automobils). 
Conrad  Matschoss.  With  illustrations^  of 
early  steam  vehicles,  covering  the  period 
down  to  183 1.  5000  w.  Zeitschr  d  Ver 
Deutscher  Ing— Aug  11,  1906.  No.  78712 
D. 

Industrial  Vehicles. 

Novel  Commercial  Vehicles  in  the  Re- 
cent French  Test.  Illustrations  of  novel 
types,  with  short  descriptions.  900  w. 
Sci  Am— Aug  11,  1906.    No.  78539. 

Lorry. 

The  Hay  Ratchet-and-Pawl-Propelled 
Steam  Lorry  with  Crankless  Engine  and 
Gearless  Drive.   Illustrated  description  of 
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a  new  type  of  motor  vehicle,  showing  an 
absence  of  any  cranks  or  crankshaft  to 
the  engine,  the  elimination  of  change- 
speed  gearing  and  its  complications,  and 
the  perfection  of  a  system  of  propulsion 
by  ratchet  and  pawl.  1200  w.  Sci  Am 
Sup— Aug.  4,  1906.  No.  78427. 
Motor  Omnibus. 

The  Motor-Bus  and  the  Motor-Car. 
Editorial  discussing  the  essentials  of  de- 
sign and  construction  of  motor  omnibuses 
to  meet  British  requirements,  and  related 
matters.  3000  w.  Engng — Aug.  3,  1906. 
No.  78552  A. 
Packard. 

The  Packard  Presents  Its  1907  Model. 
Illustrates  and  describes  the  chassis  of 
the  model  known  as  "Packard  30."  2500 
w.  Automobile — Aug.  9,  1906.  No. 
78516. 
Power. 

Some  Notes  on  Force  and  Power. 
John  O.  Crombie.  Defines  these  terms 
and  discusses  their  application  to  motor 
cars.  Considers  why  a  change  speed 
gear  is  needed;  the  effect  of  changing 
gear  ratios,  etc.  2300  w.  Autocar — 
Aug.  11,  1906.  No.  78664  A. 
Shock. 

Shock-Dampers.  Explains  the  func- 
tions which  these  devices  are  intended 
to  perform,  describing  the  action  and 
construction  of  some  of  the  shock- 
dampers  on  the  market.  Ills.  2200  w. 
Auto  Jour— July  28,  1906.  Serial.  1st 
part.    No.  78458  A. 

Simplon  Pass. 

Opening  of  the  Simplon  Pass  to 
Motorists.  H.  G.  Archer,  An  illus- 
trated description  of  this  fine  road  and 
its  construction,  with  some  of  the  regu- 
lations governing  self-propelled  vehicles. 
1500  w.  Autocar — Aug.  18,  1906.  No. 
78833  A. 

Tires. 

Pneumatic  Tires  of  the  Clincher  Type. 
Brief  remarks  on  axle  loads  and  tire 
sizes,  and  how  dimensions  are  measured, 
with  a  consideration  of  clincher  tires  and 
their  manipulation.  Ills.  3000  w.  Auto- 
mobile— Aug.  9,  1906.    No.  78514. 

Some  Notes  on  Pneumatic  Tyres. 
Archibald  Sharp.  A  discussion  of  some 
of  the  stresses  and  strains  to  which 
tyres  are  subjected.  1500  w.  Autocar 
— July  28,  1906.  Serial.  1st  part.  No. 
78459  A. 

COMBUSTION  MOTORS. 

Alcohol. 

Alcohol  and  the  Future  of  the  Power 
Problem.  Elihu  Thomson.  Presents  the 
advantages  of  alcohol  as  a  fuel,  and 
thinks  where  coal  or  oil  can  be  ob- 
tained at  the  present  costs  they  will  not 
be  replaced  by  alcohol.  1500  w.  Cas- 
sier's  Mag— Aug.,  1906.    No.  78569  B. 

We  supply  copies  of  th 


Cooling  Cylinders. 

Cooling  Cylinders  by  the  Exhaust 
Gases.  Describes  a  method  of  cooling 
an  internal  combustion  cylinder,  recom- 
mended by  Rankin  Kennedy  for  use  on 
engines  of  moderate  power  per  cylinder. 
1200  w~  Autocar — Aug.  18,  1906.  No. 
78834  A. 

Crank  Mechanism. 

An  Improved  Crank  Mechanism  for 
Single-Acting  Engines.  Illustrated  de- 
scription of  the  Ramsey  crank  mechan- 
ism which  has  a  number  of  advantages 
especially  for  the  internal  combustion 
engine.  2500  w.  Eng  Rec — Aug.  4,  1906. 
No.  78447. 

Diesel. 

Oil  Engines  in  the  Sherman,  Texas, 
Central  Station.  An  illustrated  descrip- 
tion of  the  Diesel  engine  plant  installed, 
and  its  performance.  1500  w.  Elec  Wld 
—July  28,  1906.  No.  78335. 
Gas  Cleaning. 

The  Cleaning  of  Blast  Furnace  Gas. 
F.  ]?  Junge.  A  detailed  study  of  the 
cleaning  of  power  gas  as  illustrated  by 
the  installation  at  the  works  of  the 
Lackawanna  Steel  Co.,  at  Buffalo,  N.  Y., 
is  given  in ,  the  present  number.  Ills. 
4000  w.  Ir  Age — Aug.  30,  1906.  Serial. 
1  st  part.  No.  78867. 
Gas  Engines.  , 

A  New  Gas  Engine  By-Product.  F. 
E.  Junge.  Discusses  the  new  process 
proposed,  by  Herr  Hausser  for  making 
nitric  acid  by  explosive  combustion. 
3000  w.  Cassier's  Mag — Aug.,  1906.  No. 
78574  B. 

Examination  of  Explosive  Mixtures  of 
Coal- Gas  and  Air.  Editorial  on  the  in- 
vestigations of  Dr.  Ing.  F.  Hausser  of 
the  combustion  in  gas-enpnes.  1300  w. 
Engng— Aug.  3,  1906.    No.  78550  A. 

Gas  Engine  Efficiency,  Carleton  Ellis. 
Considers  that  most  of  the  troubles  with 
gas  engines  arise  from  the  nature  of 
the  producer  gas  employed,  and  gives 
reasons  for  the  opinion.  1200  w.  Engr, 
U  S  A— Aug.  15,  1906.    No.  78630  C. 

Gas  Engines  in  Commercial  Service. 
J.  R.  Bibbins.  Read  before  the  Ohio 
Soc.  of  Elec.  &  Steam  Engrs.  Briefly 
considers  the  cost  of  gas  vs.  steam  and 
the  advantages  gained,  the  service  of 
gas  engines,  their  regulation,  mainte- 
nance, etc.  2500  w.  Engr,  U  S  A — 
Aug.  15,  1906.    No.  78629  C. 

Notes  on  Large  Gas-Engines  Built  in 
Great  Britain  and  Upon  Gas-Cleaning. 
Tom  Westgarth  Gives  schedules  show- 
ing the  number  and  particulars  of  en- 
gines built  or  building  by  British 
makers,  with  illustrations  of  some  of  the 
installations,  and  information  concern- 
ing gas-cleaning.  1200  w.  Ir  &  St  Inst 
—July,  1906.    No.  78347  N.  t 

Progress  in  the  Construction  of  Large 
Gas  Engines  (Fortschritte  und  Erfahr- 

?  articles.    See  page  I5P« 


142 


THE  ENGINEERING  INDEX. 


ungen  im  Bau  von  Grossgasmaschinen). 
H.  Bonte.  Discussing  especially  struc- 
tural details,  cylinder  castings,  bearings, 
valve-gear,  etc.  Serial,  Part  i.  4000  w. 
Zeitschr  d  Ver  Deutscher  Ing — Aug.  11, 
1906.   No,  7871 1  D. 

The  Application  of  Large  Gas-Engines 
in  the  German  Iron  and  Steel  Industries. 
K.  Reinhardt.  Reviews  the  extent  of 
the  application  of  gas-engines  in  iron- 
works, and  collieries  in  Germany;  the 
working  results,  including  the  influence 
of  purification  on  the  gases ;  and  present 
practice  in  the  design  of  large  gas-en- 
gines in* Germany.  Ills.  20500  w.  Ir 
&  St  Inst— July,  1906.   No.  78345  N. 

The  Applications  of  Large  Gas  En- 
gines in  German  Manufacturing  and 
Mining  Work  (Die  Verwendung  von 
Grossgasmaschinen  in  Deutschen  Hiitten 
und  Zechenbetrieben).  K.  Reinhardt.  A 
statement  of  the  nature  and  extent  of  1 
the  installations  made  in  the  past  ten 
years,  with  details  of  latest  improve- 
ment in  construction.  Serial.  Part  I. 
7500  w.  Stahl  u  Eisen — Aug.  1,  1906. 
No.  78732  D. 

The  Design  of  Blast-Furnace  Gas- 
Engines  in  Belgium.  Prof.  H.  Hubert. 
Reviews  the  history  of  the  utilization  of 
blast-furnace  gas  in  engines,  and  the 
development  of  the  present  type  of  the 
Cockerill  Company,  giving  a  list  of  the 
engines  built  by  this  company  as  illus- 
trating the  progress  in  design  and  con- 
struction. 6000  w.  Ir  &  St  Inst — July, 
1906.    No.  78344  N. 

The  Ehrhardt  &  Sehmer  Gas  Engines. 
Illustrated  descriptions  of  engines  built 
in  Germany  by  this  firm.    1500  w.  Ir 
Age— Aug.  9,  1906.    No.  78481. 
Gasoline  Motor. 

A  New  Duplex  Four-Cycle  Gasoline 
Motor.  Illustrated  description  of  the 
Boudreaux-Verdet  motor,  a  novel  de- 
sign. 1000  w.  Sci  Am  Sup — Aug.  11, 
1906.    No.  78542. 

Notes  on  Two-Cycle  Marine  Engines. 
D.  W.  Gawn,  in  Eng.  Men.  and  World 
of  Science.  Presenting  the  advantages 
of  the  two-cycle  engine  for  marine  work, 
and  giving  suggestions  for  its  working. 
2200  w.  Sci  Am  Sup — Aug.  4,  1906. 
No.  78428. 
Ignition. 

Gas  Engine  Ignition.  Remarks  on  the 
make-and-break  method,  and  the  jump 
spark  method  of  electric  ignition.  1200 
w.  Sci  Am  Sup — Aug.  18,  1906.  No. 
78624. 
Roche. 

The  Roche  Motor.  Illustrated  descrip- 
tion of  a  motor  of  the  four-cycle  type 
which  utilizes  the  heat  of  the  explosion, 
before  expansion  occurs,  to  raise  the 
temperature  of  a  gas  and  cause  it  to  do 
work  by  its  expansion.  1800  w.  Sci 
Am  Sup — Aug.  25,  1906.    No.  78698. 


Suction  Gas. 

Suction-Gas  Plants.  W.  E.  Dalby. 
Read  before  the  British  Assn.  Diagrams 
and  description  of  a  suction-gas  plant 
and  its  working.  4000  w.  Engng — Aug. 
10,  1906.    No.  78676  A. 

HEATING  AND  COOLING. 
Church  Heating. 

The  Heating  Plant  of  Calvary  Church, 
Pittsburg.  H.  S.  Knowlton.  Illustrated 
detailed  description  of  the  plant  for 
heating  *one  of  the  largest  churches  and 
parish  house  in  Pennsylvania.  Both  di- 
rect and  indirect  systems  are  used.  3000 
w.  Eng  Rec — Aug.  10,  1906.  No.  78644. 
Depot. 

Heating  and  Ventilating  System  of 
the  Louisville  &  Nashville  Depot,  Louis- 
ville, Ky.  Richard  C.  Williams.  Illus- 
trated description  of  an  indirect  system 
recently  completed,  of  interest  because 
of  the  installation  of  an  air  washer. 
1000  w.  Eng  News — Aug.  23,  1906.  No. 
78693. 
Exhaust  Heating. 

The  Commercial  Utility  of  Long-Dis- 
tance Heating  with  Exhaust  Steam  (Die 
Wirtschaftlichkeit  der  Abdamp-Fern- 
heizung).  B.  Biegeleisen.  A  study  of 
the  use  of  exhaust  steam  from  central 
power  plants  for  heating  adjacent  build- 
ings, with  computations  as  to  the  econ- 
omy. Two  articles.  7500  w.  Gesund- 
heits-Ingenieur — July  14,  Aug.  4,  1906. 
No.  78729,  each  B. 
Hotel  Plant. 

Heating  and  Ventilating  Plant  of  the 
Hotel  St.  Regis,  N.  Y.  Describes  the 
plant  of  an  18-story  apartment  and  tran- 
sient hotel  of  the  most  luxurious  design 
and  equipment.  Indirect  steam  heating 
is  used  for  all  portions  except  the  ser- 
vants dormitory  on  the  top  floor,  where 
direct  radiation  is  used.  Ills.  4000  w. 
Eng  Rec— Aug.  25,  1906.    No.  7881 1. 

HYDRAULICS. 

Discharge. 

The  Discharge  of  Hot  Water  (Des 
Ausfluss  von  Heissem  Wasser).  Julius 
Adam.  Experimental  researches  into 
the  laws  of  the  flow  of  highly  heated 
water  through  discharge  nozzles.  Dis- 
charges from  boilers  under  pressures  as 
high  as  8  atmospheres  were  measured, 
the  results  being  discussed  and  tabulated. 
Two  articles.  5000  w.  Zeitschr  d  Ver 
Deutscher  Ing — July  21,  Aug.  11,  1906. 
No.  78704,  each  D. 
Fountains. 

Fountain  Flow  of  Water  in  Vertical 
Pipes.  F.  E.  Lawrence  and  P.  L.  Braun- 
worth.  Describes  experiments  carried 
out  to  obtain  a  general  law  for  the 
fountain  flow  of  water  from  vertical 
pipes  of  any  size  and  for  any  head  over 
the  crest.  Ills.  8800  w.  Pro  Am  Soc 
of  Civ  Engrs— Aug.,  1006.    No.  78873  E. 
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Governor. 

Governor  upon  the  Combined  Princi- 
ples of  Inertia  and  Interference  (Regu- 
lator mit  Kombinertem  Inertie  und  In- 
ter ferenzprinzip).  Josef  Pirkl.  Describ- 
ing the  Budau  water-wheel  governor, 
with  a  mathematical  analysis  of  its  ac- 
tion. 4000  w.  Elektrotechnik  u  Mas- 
chinenbau— Aug.  5,  1906.    No.  78758  D. 

Hydraulic  Machinery. 

The  Mechanical  Uses  of  Water  under 
Pressure.  Wm.  M.  Barr.  A  fully  illus- 
trated discussion  of  the  design  and  uses 
of  hydraulic  tools  and  appliances.  3500 
w.  Engineering  Magazine — September, 
1906.    No.  78772  B. 

Low  Head. 

Economies  to  be  Derived  from  the 
Utilization  of  Water  Powers  of  Low 
Head  in  the  Central  West.  Dugald  C. 
Jackson.  An  account  of  the  way  the 
electric  light  company  in  Janesville,  Wis., 
improved  its  condition  and  produced 
current  with  so  much  economy  as  to 
greatly  increase  the  use  of  the  product. 
4400  w.  Pro  Am  Inst  of  Elec  Engrs — 
July,  1906.    No.  78358  D. 

Niagara. 

Raise  the  Horseshoe  Falls.  Alton  D. 
Adams.  States  the  conditions  and 
future  outlook  at  Niagara,  and  the  prob- 
able necessity  of  erecting  a  dam  near 
the  crest  of  the  Horseshoe  falls,  if  the 
power  plants  nearest  the  falls  remain 
unimpaired.  2000  w.  Elec  Rev,  N  Y — 
Aug.  4,  1906.  No.  78387. 
Pumping. 

The  Return-Air  and   Pumping  Sys- 
tem.   Frank  Richards.    An  explanation 
of  this  system  and  its  operation.   1800  w. 
Compressed  Air — Aug.,  1906.   No.  78593. 
Turbines. 

A  10,500  Horse-Power  Turbine  with 
Volute  Casing.  W.  M.  White.  An  ex- 
planation of  the  new  conditions  that 
have  caused  a  change  in  turbine  con- 
struction, with  an  illustrated  description 
of  a  wheel  designed  to  develop  10,500 
horse-power,  with  a  guaranteed  effi- 
ciency of  78  per  cent.  2500  w.  Am 
Mach— Vol.  29.    No.  32.    No.  78518. 

Efficiency  Tests  of  the  Mos.  Low-Beer 
Hydraulic  Power  Plant  at  Sagan,  Silesia 
(Leistungsversuche  an  der  Wasserkraft- 
Anlage  von  Mos.  Low-Beer  in  Sagan, 
Schles).  R.  Camerer.  Data  and  results 
of  tests  of  double  Francis  turbines,  with 
tables  and  curves  of  efficiencies  at  vari- 
ous heads,  and  gates.  2500  w.  Zeitschr 
d  Ver  Deutscher  Ing— Aug.  4,  1906.  No. 
78710  D. 
Water  Power. 

Factors  Which  Influence  the  Character 
of  Southern  Water  Power  Develop- 
ment Joseph  M.  Roman.  Explains 
some  of  the  difficulties  in  connection 
with  work  at  low  heads  in  a  country 
.  of  cheap  coal.    ^Describes  the  type  of 
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power  development  adapted  to  the  con- 
ditions. 1700  w.  Elec  Wld — Aug.  11, 
1906.    No.  78526. 

The  New  Water  Power  Plant  of  the 
Blackstone  Manufacturing  Co.  Illus- 
trates and  describes  a  water  power  plant 
erected  on  the  Blackstone  River  for  the 
operation  of  extensive  cotton  mills  in 
the  town  of  Nprth  Smithfield,  R.  I. 
2800  w.  Eng  Rec— Aug.  11,  1906.  No. 
78502. 
Weirs. 

On  the  Section  of  Weirs.  W.  G. 
Bligh.  Reviews  generally  the  subject  of 
dams  as  introductory  to  a  series  of  arti- 
cles investigating  the  conditions  govern- 
ing the  design  of  the  section  of  weirs. 
3000  w.  Engr,  Lond — Aug.  17,  1906. 
Serial.    1st  part.    No.  78856  A. 

MACHINE  WORKS  AND  FOUNDRIES. 

Annealing. 

Some  Annealing  Methods.  E.  S. 
Wheeler.  Illustrated  description  of 
modern  methods  of  annealing  work  that 
passes  through  the  toolmaker's  hands. 
1 100  w.  Mach,  N  Y— Aug.,  1906.  No. 
78333  c. 
Brakes. 

Brakes.  C.  F.  Blake.  The  present 
article  discusses  the  performance  of 
brakes  as  regards  heating,  giving  formu- 
las. The  design  of  crane  brakes  is  con- 
sidered. 2500  w.  Mach,  N  Y — Aug., 
1906.  Serial.  1st  part.  No.  78330  C. 
Castings. 

The  Production  of  Sound  Copper 
Sand  Castings  by  the  Use  of  Magne- 
sium. E.  S.  Sperry.  Directions  for  the 
use  of  magnesium  in  the  making  of  cop- 
per castings.  2400  w.  Ir  &  Coal  Trds 
Rev— Aug.  17,  1906.  No.  78860  A. 
Dies. 

Spring  Screw  Threading  Dies.  Erik 
Oberg.  Considers  the  requirements  for 
a  threading  die  and  how  to  obtain  them, 
outlining  the  system  of  manufacture. 
2000  w.    Mach,  N  Y — Aug.,  1906.  No. 

78332  C. 

Electric  Driving. 

Tests  of  Electrically-Driven  Planers. 
George  H.  Schaeffer  and  Charles  E. 
Butz.  A  report  of  tests  made  to  get 
the  variatipn  of  power  required  at  dif- 
ferent points  in  the  motion  of  the  table. 
1000  w.  Elec  Wld — Aug.  25,  1906.  No. 
78866. 

The  Power  Plant  of  the  Sherman  En- 
velope Company,  Worcester.  Howard  S. 
Knowlton.  Illustrates  and  describes  a 
factory  equipped  with  individual  motor 
drive  on  a  large  scale.  The  heating,  light- 
ing and  other  mechanical  plant  are  de- 
;  scribed;   2500  w.   Engr,  U  S  A— Aug.  1, 

1906.    No.  78372  C. 
Flanges. 

Flange,  Fittings.  Edward  Sette.  Brief 
illustrated  description  of  half-flange  fit- 
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tings  with  stuffing  box  and  gland  to  fit 
standard  pipe  flanges.  400  w.  Ice  &  Re- 
frig — Aug.,  1906.    No.  78390  C. 

Forging  Press. 

Combined  Steam  and  Hydraulic  Forg- 
ing Press.  An  illustrated  article  discuss- 
ing the  construction  of  the  press,  the 
method  of  driving,  and  the  work  to  be 
done  under  the  press  and  cost  of  produc- 
tion. 2000  w.  Prac  Bngr — Aug.  10,  1906. 
Serial.    1st  part.    No.  78660  A. 

Founding. 

Motor  Car  Cylinder  Founding.  Hugh 
Dolnar.  Illustrates  and  describes  the 
work  as  carried  out  at  the  Reedy  foundry, 
Chicago,  in  the  present  number.  2200  w. 
Am  Mach — Vol.  29,  No.  31.  Serial.  1st 
part.    No.  78366. 

Foundries. 

Foundry  Costs.  An  investigation  made 
by  the  Worcester  Polytechnic  Institute  is 
reported.  Shows  the  difference  when  ap- 
portioning burden  per  molder's  day,  in- 
stead of  per  pound  of  product.  1500  w. 
Ir  Age— Aug.  23,  1906.    No.  78683. 

The  Manufacturers  Foundry  Co.,  Wa- 
terbury,  Conn.  Illustrated  description  of 
a  foundry  devoted  exclusively  to  work  of 
unusual  difficulty.  1800  w.  Foundry — 
Aug.,  1906.   No.  78595. 

Furnace. 

Heating  and  Tempering  Furnace  with 
Electrically  Heated  Molten  Bath  (Gluh 
und  Harteofen  mit  Elektrisch  Geheiztem 
Schmelzbad).  L.  M.  Uohn.  Illustrating 
an  electric  tempering  furnace  for  the  pre- 
cise maintenance  of  predetermined  defi- 
nite temperatures.  4000  w.  Elektrotech 
Zeitschr — Aug.  2,  1906.  No.  78754  B. 
Grinding. 

A  Design  for  a  Headstock  for  a  Grind- 
ing Machine.  H.  F.  Noyes.  Gives  de- 
scription, with  sections  and  elevation, 
stating  the  conditions  it  was  designed  to 
meet.  1000  w.  Am  Mach — Vol.  29.  No. 
31.    No.  78371. 

An  English  Special  Rod-Grinding  Ma- 
chine. I.  W.  Chubb.  Illustrated  detailed 
description  of  a  machine  for  grinding 
straight  circular  rods  up  to  about  0.8 
inches  diameter.  The  work  is  explained. 
1800  w.  Am  Mach— Vol.  29.  No.  34.  No. 
78684. 
Hammers. 

Experiments  with  Pneumatic  Hammers 
(Untersuchungen  an  Druckluft  ham- 
mern).  P.  Moller.  Experimental  investi- 
gations into  the  efficiency  of  pneumatic 
tools  of  the  rapid  hammer-blow  type. 
6000  w.  Zeitschr  d  Ver  Deutscher  Ing — 
July  21,  1906.  No.  78705  D. 
Headstock. 

The  Design  of  an  All  Gear  Headstock. 
H.  T.  Millar.  Gives  drawings  explain- 
ing the  construction  suitable  for  a  head- 
stock  of  8-inch  centers  (16-inch  swing) 
or  thereabouts,  showing  the  motion.  900 
w.  Am  Mach — Vol.  29.  No.  ?v  No. 
78578. 


Hoisting. 

Hoisting  and  Special  Machinery  for 
Iron  Works  (Hebezenge  und  Specialma- 
schinen  fur  Hiittenwerke).  Illustrations 
of  locomotive,  traveling,  and  gantry 
cranes,  also  traveling  ladles,  and  special 
modern  handling  appliances.  Serial.  Part 
I.  3000  w.  Stahl  u  Eisen — Aug.  1,  1906. 
No.  78734  D. 
Jig. 

A  Large  Boring  and  Drilling  Jig  Used 
at  the  Works  of  the  Landis  Tool  Com- 
pany, and  Its  Special  Tools.  H.  F.  Noyes. 
Illustrated  detailed  description.  800  w. 
Am  Mach— Vol.  29.  No.  31.  No.  78367. 
Lathes. 

An  English  Lathe-Feed  Mechanism.  I. 
W.  Chubb.  An  improved  lathe  carriage 
longitudinal  and  cross-feed  mechanism  is 
illustrated  and  described.  700  w.  Am 
Mach— Vol  29.    No.  31.    No.  78370. 

The  Bogert  Crank- Shaft  Lathe.  Hugh 
Dolnar.  Illustrated  description  and  ex- 
planation of  the  action  of  this  tool.  2000 
w.  Am  Mach— Vol.  29.  No.  31.  No.  78369. 

The  Engine  Lathe  as  a  Relieving  Ma- 
chine. F.  O.  Hoagland.  Illustrates  and 
describes  an  attachment  for  the  14-inch 
lathe  and  some  of  the  work  accomplished. 
1200  w.  Am  Mach — Vol.  29.  No.  34.  No. 
78685. 
Moulding  Machines. 

Modern  Moulding  Machinery  (Mo- 
derne  Giessereimaschinen).  E.  Baur.  A 
fully  illustrated  description  of  the  various 
moulding  machines  for  different  kinds  of 
castings,  as  made  by  the  Wasseralfingen 
Works,  in  Wiirtemberg.  Two  articles, 
5000  w.  Zeitschr  d  Ver  Deutscher  Ing — 
July  28,  Aug.  4,  1906.   No.  78708,  each  D. 

Recent  Processes  in  Machine  Moulding 
Practice.  Ph.  Bonvillain.  Reviews  brief- 
ly the  development  of  machine  moulding, 
describing  and  .illustrating  present  day 
practice.  3800  w.  Ir  v&  St  Inst — -July, 
1906.   No.  78349  N. 

The  Bonvillain  Moulding  System  and 
Moulding  Machines  (Das  Bonvillainsche 
Form  system  und  seine  Formmaschine). 
Arthur  Lentz.  With  numerous  illustra- 
tions of  moulding  machines  operated  by 
hydraulic  pressure,  adapted  for  a  variety 
of  work.  Serial.  Part  I.  3000  w.  Stahl 
u  Eisen — Aug.  1,  1906.    No.  78735  D. 

The  Bonvillain  Rotative  Molding  Ma- 
chine. Illustrates  and  describes  an  inter- 
esting machine  and  some  of  the  results 
obtained,  especially  in  molding  castings 
with  deep  cores.  2000  w.  Am  Mach — 
Vol.  29.    No.  34-    No.  78686. 

The  Tabor  Hinged  Molding  Machine. 
Illustrated  description  of  a  machine  in- 
tended for  the  molding  of  patterns  which 
have  not  hitherto  been  molded  on  ma- 
chines. 1500  w.  Am  Mach — Vol.  29. 
No.  35-  No.  78884. 
Patterns. 

How  the  Construction  of  a  Pattern 
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May  Be  Improved  by  Getting  the  Mold- 
er's  Ideas  upon  It.  J.  Wilson.  Gives 
examples  of  patterns  that  make  the  mold- 
ing needlessly  difficult  and  costly,  that 
could  have  been  designed  for  simpler 
work.  Ills.  1800  w.  Am  Mach — Vol.  29. 
No.  35.  No.  78885. 
Pines. 

Hawser  Pipe  Patterns.  H.  J.  McCaslin. 
Illustrates  and  describes  these  castings 
and  their  construction.  1800  .  Foundry — 
Aug.,  1906.    No.  78596. 

Press  Work. 

Some  Progress  in  Simple  Press  Work. 
H.  J.  Bachmann.  Considers  some  of  the 
simpler  operations  on  the  power  press, 
giving  suggestions.  1500  w.  Prac  Engr — 
Aug.  10,  1906.    No.  78659  A. 

Rivet  Heading. 

A  New  Double-Stroke  Open-Die  Head- 
er. An  illustrated  description  of  a  new 
rivet-heading  machine,  built  in  Water- 
bury,  Conn.  2000  w.  Ir  Age — Aug.  23, 
1906.    No.  78682. 

Safety  Appliances. 

Safety  Appliances  in  Cotton  Mills.  J. 
H.  Crabtree.  Illustrates  and  describes 
appliances  for  fencing  necessary  parts  of 
carding-engines  to  prevent  accidents.  2000 
w.   Engng — Aug.  3,  1906.   No.  78551  A. 

Shop  Methods. 

The  Relation  between  Design  and  Con- 
struction in  American  Workshops  (Der 
Zusammenhang  von  Konstruktion  und 
Fabrikation  Amerikanischer  Werkstat- 
ten).  P.  Schmerse.  Discussing  the  ex- 
tent to  which  judicious  modifications  in 
the  design  of  machine  elements  may  fa- 
cilitate construction  in  the  shop.  4000  w. 
Zeitschr  d  Ver  Deutscher  Ing — Aug.  11, 
1906.    No.  78713  D. 

Shops. 

The  Engineering  Features  of  a  Recently 
Completed  Boiler  Shop.  H.  S.  Knowl- 
ton.  Illustrated  description  of  some  of 
the  engineering  details  of  the  new  works 
of  the  Robb-Mumford  Boiler  Co.,  at 
South  Framingham,  Mass.  3500  w.  Eng 
Rec— Aug.  18,  1906.    No.  78637. 

'The  Hawthorne  Shops  of  the  Western 
Electric  Co.  H.  R.  King.  An  illustrated 
detailed  description  of  this  large  plant, 
near  Chicago,  and  its  equipment.  Dis- 
cussion. 5500  w.  Jour  W  Soc  of  Engrs — 
Aug.,  1906.    No.  78892  D. 

Slotting  Machine. 

Locomotive  Frame-Plate  Slotting  Ma- 
chine. Illustrated  detailed  description  of 
a  machine  built  in  Leeds,  Eng.  500  w. 
Engr,  Lond— Aug.  3,  1906.   No.  78555  A. 

Swaging. 

A  Job  for  the  Heavy  Swaging  Machine. 
A.  Smith.  Illustrations  showing  what 
can  be  done  on  a  heavy  swaging  machine 
with  a  description  of  how  it  is  done  and 
the  swages  used.  800  w.  Am  Mach — 
Vol.  29.   No.  33.   No.  78579. 
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Works. 

The  Works  of  Ferranti  Limited,  Hol- 
linwood.  Illustrates  and  describes  works 
for  the  manufacture  of  electric  meters, 
switch  gear,  instruments  and  transform- 
ers. 3500  w.  Engr,  Lond — Aug.  17,  1906. 
No.  78857  A. 
MATERIALS  OF  CONSTRUCTION. 
Alloys. 

The  Constitution  of  Iron-Carbon  Al- 
loys. Albert  Sauveur.  Discusses  the 
Roberts-Austen  Roozeboom  diagram,  ex- 
plaining the  curves,  and  giving  arguments 
and  experiments  in  support  of  the  views 
advanced.  6500  w.  Ir  &  St  Inst— July, 
1906.  No.  78343  N. 
Cast  Iron. 

Malleable  Cast  Iron.  G.  A.  Akerlind. 
Abstract  of  a  paper  read  before  the  Scan- 
dinavian Tech.  Soc.  Reviews  the  manu- 
facture of  malleable  cast  iron  in  its  differ- 
ent stages,  and  discusses  it  as  a  material 
of  construction.  2400  w.  Ir  Trd  Rev — 
Aug.  23,  1906.   No.  78800. 

Deformation. 

Experimental  Technology  of  Deforma- 
tion of  Materials,  and  Its  Application  to 
Metal- Working  Processes.  H.  I.  Han- 
nover. Gives  a  general  view  of  what  is 
known  about  the  processes  of  deforma- 
tion in  tough  bodies,  especially  tough 
metals,  by  compression,  tension,  impact, 
etc.  4000  w.  Am  Mach — Vol.  29.  No.  32. 
Serial.    1st  part.    No.  78520. 

Explosives. 

The  Manufacture  of  High  Explosives. 
W.  H.  Booth.  An  illustrated  article  de- 
scribing the  processes  of  manufacture  and 
the  precautions  necessary.  7000  w.  Cas- 
sier's  Mag— Aug.,  1906.   No.  78568  B. 

Internal  Strains. 

Internal  Stresses  and  Strains  in  Iron 
and  Steel.  Henry  D.  Hibbard.  Discusses 
those  internal  strains  caused  by  an  ir- 
regular rate  of  change  in  temperature, 
and  by  cold-working.  Read  before  the 
joint  meeting  of  the  A.  I.  M.  E.  and  the 
Ir.  &  St.  Inst.  8000  w.  Ir  &  Coal  Trds 
Rev— July  27,  1906.    No.  78483  A. 

Metals. 

Address  to  the  Engineering  Sections 
of  the  British  Association  for  the  Ad- 
vancement of  Science.  J.  A.  Ewing.  Con- 
siders the  inner  structure  of  metals  and 
the  manner  in  which  they  yield  under  the 
strain.  6000  w.  Elec  Engr,  Lond — Aug. 
3,  1906.  No.  78546  A. 
Scrap. 

Ingotting   Scrap   Metals.     Walter  J. 
May.    Suggestions  for  the  utilization  of 
scrap  metal.    800  w.    Prac  Engr— July 
27,  1906.    No.  78460  A. 
Steel-Hardening. 

Steel  Hardening  Metals.  Joseph  Hyde 
Pratt.  Information  from  advance  sheets 
of  a  report  to  the  U.  S.  Geol.  Survey  for 
1905.  Concerning  nickel^  chromium,  man- 
ganese, tungsten,  molybdenum,  vanadium, 
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titanium,  cobalt  and  uranium.    5000  w. 
Ind  Wld— Aug.  18,  1906.    No.  78616. 
Testing^Machines. 

Large  Testing-Machines  in  South 
Wales,  1829—1906.  J.  Hartley  Wick- 
steed.  Describes  the  first  testing-machine 
ever  constructed,  giving  drawings  and 
gives  an  illustrated  description  of  a  350- 
ton  horizontal  machine  showing  the  most 
recent  development.  2000  w.  Inst  of 
Mech  Engrs — July  30,  1906.  No.  78560  D. 
Tool  Steels. 

Tempering  and  Cutting  Tests  of  High- 
Speed  Steels.  H.  C.  H.  Carpenter.  A 
report  of  researches  undertaken  to  ascer- 
tain whether  the  temperature  at  which 
high-speed  steels  soften  can  be  pushed 
higher  than  7000  C.  Ills.  5500  w.  Ir 
&  St  Inst— July,  1906.    No.  78346  N. 

MEASUREMENT. 

Calorimeter. 

How  to  Make  and  Use  a  Coal  Calori- 
meter. J.  F.  Boughton.  Illustrated  de- 
scription of  the  apparatus  made  and  its 
manipulation.  1500  w.  Power — Sept., 
1906.  No.  78877  C. 
Pitot  Tube. 

A  New  Method  of  Reducing  the  Read- 
ings of  the  Pitot  Tube — Comparison  of 
the  Weir  and  Pitot  Tube.  W.  M.  White. 
Presents  a  new  method  of  working  up 
the  readings  which  leads  to  a  large  sav- 
ing of  labor.  1500  w.  Am  Mach — Vol. 
29.  No.  32.  No.  78519. 
Radiation. 

Recent  Advances  in  Our  Knowledge  of 
Radiation  Phenomena,  and  Their  Bearing 
on  Radiation  Pyrometry.  Read  before 
the  British  Assn.  On  the  use  of  radiation 
pyrometers  and  the  principles  upon  which 
they  are  founded.  Ills.  1400  w.  Elecfn, 
Lond— Aug.  17,  1906.  No.  78847  A. 
Tractrigraph. 

The  Tractrigraph,  an  Improved  Form 
of  Hatchet  Planimeter.  A.  L.  Menzin. 
Gives  short  discussion  of  the  theory  which 
governs  the  use  of  this  instrument  and 
an  illustrated  description.  2000  w.  Eng 
News — Aug.  9,  1906.    No.  78530. 

POWER  AND  TRANSMISSION. 
Bearings. 

Tests  of  Large  Shaft  Bearings.  Albert 
Kingsbury.  Illustrated  description  of  the 
tests  made  and  special  apparatus  used. 
1000  w.  Elec  Jour — Aug.,  1906.  No.  78602. 
Compressed  Air. 

How  Horizontal  Runs  Affect  the  Air 
Lift.  Herbert  T.  Abrams.  Discusses 
one  of  the  limitations  of  the  air  lift 
system  of  pumping,  giving  some  experi- 
ments made  by  the  writer.  Ills.  1000 
w.  Compressed  Air — Aug.,  1906.  No. 
78592. 

Hydraulic  Air  Compressing  Machin- 
ery (Hydraulische  Luft  Kompression- 
sanlagen).  P.  Bernstein.  An  examina- 
tion of  modern  air  compressors  of  the 


"trompe,"  or  water  column  type,  with 
practical  examples  in  Europe  and 
America.  3000  w.  Gliickauf — July  21, 
1906.    No.  78741 D. 

Intercoolers  for  Air  Compressors.  H. 
V.  Haight.  Diagrams  of  tests  made  and 
conclusions  drawn  from  them,  with  in- 
formation concerning  intercoolers  made. 
1000  w.  Am  Mach — Aug.  30,  1906.  No. 
78887. 

Taylor  Air  Compressor  at  Victoria 
Mine.  Arthur  L.  Carnahan.  Illustrated 
description  of  this  hydraulic  air  com^ 
pressor,  installed  at  this  copper  mine  in 
Michigan.  It  operates  automatically 
and  is  said  to  be  the  most  powerful  air 
compressor  ever  constructed.  3000  w. 
Min  Wld— Aug.  25,  1906.    No.  78824. 

The  Compressed  Air  Plants  Used  in 
Boring  the  East  River  Tunnels  of  the 
Pennsylvania  Railroad.  Describes  the 
systems  of  air  power  production  installed 
to  handle  the  subaqueous  work  of  the 
East  River  tunnels.  Ills.  4000  w.  Eng 
News — Aug.  2,  1906.    No.  78396. 

Cone  Pulleys. 

Five- Step  Cone  Pulleys  for  Lathes 
(Antrieb  von  Drehbanken  mittels  Funf- 
stufiger  Wirtel).  W.  Hansen.  Giving 
computations  for  securing  a  uniform 
ratio  of  speed  changes  in  connection 
with  back  gearing.  1500  w.  Zeitschr  d 
Ver  Deutscher  Ing — July  21,  1906.  No. 
78706  D. 

Conveying. 

Conveying  Coal  to  the  Boilers.  De- 
scribes methods  installed  at  different 
plants  giving  an  illustrated  description 
of  a  flight  conveyor.  700  w.  Eng  & 
Min  Jour — Aug.  18,  1906.    No.  78635. 

Gears. 

The  Figuring  of  Gear  Drawings.  L. 
D.  Burlingame.  Illustrates  the  standard 
method  of  figuring  used  by  the  writer, 
with  other  points  in  drafting-room  prac- 
tice. 1300  w.  Mach,  N  Y — Aug.,  1906. 
No.  78331  C 

Worm  Gear  Design.  Robert  A.  Bruce. 
A  criticism  of  the  formula  presented  by 
A.  M.  Sosa.    1500  w.    Am  Mach — Vol. 
29.    No.  31.    No.  78368. 
Power  Plants. 

The  Lighting,  Power  and  Steam  Heat- 
ing Plant  of  the  Department  of  the  In- 
terior, Washington,  D.  C.  J.  S.  Hill. 
Illustrated  description  of  a  small  cen- 
tral plant  serving  several  buildings.  1500 
w.    Power — Sept.,  1906,    No.  78880  C. 

The  Planning  and  Construction  of  the 
Power  Plant.  A.  E.  Dixon.  The  sec- 
ond paper  treats  of  questions  of  location 
together  with  the  subject  of  the  storage 
and  handling  of  the  fuel.  4000  w.  En- 
gineering  Magazine — Sept.,    1906.  No. 

78777  B. 
Wind. 

Wind  Power.  E.  Lancaster  Burne. 
Discusses  the  important  considerations 
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in  regard  to  the  use  of  wind  for  power, 
giving  illustrated  description  of  types  of 
mills  and  the  uses  to  which  they  are  ap- 
plied, their  regulation,  performance,  gov- 
erning, etc.  3000  w.  Cassier's  Mag — 
Aug.,  1906.    No.  78571  B. 

STEAM  ENGINEERING. 
Balancing. 

Experiments  Illustrating  the  Balanc- 
ing of  Engines.  Prof.  W.  E.  Dalby. 
Abstract  of  a  paper  read  before  the 
British  Assn.  Illustrations,  with  report 
of  experiments  illustrating  the  action  of 
the  forces.  700  w.  Engng — Aug.  17, 
1906.    No.  78855  A. 

Boiler  Plant. 

The  Central  Boiler  Plant  of  the  Pull- 
man Car  Shops.  Describes  and  illus- 
trates a  new  plant  recently  put  into 
operation  at  Pullman.  Ills.  3000  w. 
Eng  Rec — Aug.  4,  1906.    No.  78445. 

Boilers. 

A  Sectional  Fire-Tube  Boiler  (Chau- 
diere  Ignitubulaire  a  Elements  Amov- 
ible).  Ch.  Dantin.  An  illustrated  de- 
scription of  the  Bourdon  steam  boiler,  in 
which  the  fire  tubes  are  formed  by  ad- 
jacent channels  in  the  water  sections. 
2000  w.  Genie  Civil — July  14,  1906.  No. 
78716  D. 

A  Systematic  Method  of  Starting  Up 
-  and  Shutting  Down  Steam  Boilers.  W. 
H.  Wakeman.  Describes  the  plan 
adopted  in  the  writer's  practice,  giving 
the  satisfactory  results.  1400  w.  Power 
—Sept.,  1906.    No.  78881  C. 

Boiler  Settings.  C.  L.  Hubbard.  Dis- 
cusses grates,  back  connections,  boiler 
covering,  buck  staves,  supporting  boilers, 
and  economizers.  2500  w.  Engr,  USA 
—Aug.  1,  1906.  No,  7^373  C. 
Chimney  Gases. 

The  Removal  of  Dust  and  Smoke 
from  Chimney  Gases.  S.  H.  Davies,  and 
F.  G.  Fryer.  Read  before  the  British 
Assn.  Describes  the  experiments  in 
progress  for  cleansing  the  exit  gases, 
and  gives  a  note  on  the  supposed  elimi- 
nation of  sulphur-dioxide  from  chimney 
gases  by  treating  the  fuel  with  lime 
water.  Ills.  3000  w.  Elec  Engr,  Lond 
—Aug.  10,  1906.  No.  78668  A. 
Combustion. 

The  Effect  of  Altitude  upon  Combus- 
tion. Charles  M.  Palmer.  An  explana- 
tion of  why  more  fuel  is  required  at 
high  than  at  low  altitudes.  1800  w. 
Power— Sept.,  1906.  No.  78878  C. 
Condensers. 

Condenser  Construction.  W.  H.  Booth. 
Remarks  on  tests  reported  in  a  recent 
paper  by  Prof.  Weighton  before  the 
Inst,  of  Naval  Archts.  1300  w.  Power 
— Aug.,  1906.  No.  78329  C. 
Cooling  Tower. 

The  Bourdon  Multicellular  Cooling 
Tower  (Refrigerant  Multicellulaire  des 
Eaux   de   Condensation,    Systeme  Ch. 
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Bourdon).  Ch.  Dantin.  The  water 
trickles  down  through  a  column  of  hol- 
low bricks  against  an  ascending  current 
of  air.  1200  w.  Genie  Civil — Aug.  4, 
1906.    No.  78722  D. 

Circulation. 

The  Natural  Circulation  of  Water  in 
Boilers  (Circulation  Naturelle  de  l'Eau 
dans  les  Chaudieres).  M.  Emanand.  A 
general  review  of  the  theories  of  steam- 
boiler  circulation,  showing  the  necessity 
for  further  experimental  researches. 
4000  w.  Genie  Civil — July  28,  1906.  No. 
78720  D. 

Efficiency. 

Variations  of  the  Efficiency  of  Piston 
Engines  with  the  Rotative  Speed  (Die 
Aenderung  der  Leistung  von  Kolben- 
maschinen  mit  der  Umlaufzahl).  H. 
Lorenz.  A  study  of  the  speed  of  maxi- 
mum efficiency,  showing  the  dependence 
of  efficiency  upon  load,  cut  off,  and 
rotative  speed.  1800  w.  Zeitschr  d  Ver 
Deutscher  Ing — Aug.  11,  1906.  No. 
78714  D. 

Engine  Rooms. 

Cooling  the  Engine  Rooms — and  the 
Engineer.  James  F.  Hobart.  Explains 
ways  by  which  an  engine-room  may  be 
made  fairly  comfortable.  2500  w.  Elec 
Wld— Aug.  4,  1906.    No.  78455. 

Engines. 

Small,  Vertical,  High-Speed  Engines. 
F.  R.  Still.  Gives  a  statement  of  the 
points  aimed  at  in  the  design,  and  dis- 
cusses the  ways  of  securing  them.  Ills. 
3000  w.  Jour  Assn  of  Engng  Socs — 
May,  1906.    No.  78587  C 

Two  Large  Tod  Engines.  Illustrates 
and  describes  the  engines  recently  in- 
stalled in  the  new  Bessemer  steel  plant 
of  the  Youngstown  Sheet  &  Tube  Co. 
1200  w.  Ir  Age — Aug.  9,  1906.  No. 
78480. 

Flywheels. 

An  Example  in  Engine  Flywheel  De- 
sign for  Electrical  Driving.  A.  Houl- 
son.  Gives  a  practical  example  illus- 
trating the  dynamical  principles  which 
govern  the  design  of  flywheels  viewed 
as  regulators  of  speed.  Diagrams.  2200 
w.  Mech  Engr— Aug.  18,  1906.  Serial. 
1st  part.    No.  78838  A. 

Fuel. 

Notes  on  Fuel  Combustion  in  Power 
Plants.  F.  H.  Corson.  The  first  of  a 
series  of  articles  discussing  the  means 
of  securing  efficiency.  1600  w.  Elec 
Engr,  Lond — Aug.  10,  1906.  Serial.  1st 
part.  No.  78667  A. 
Indicators. 

Inertia  of  the  Piston  and  Pencil 
Mechanism  of  the  Steam-Engine  Indi- 
cator. Thomas  Hall.  An  explanation  of 
defects  of  the  indicator  and  its  adjust- 
ment. 1500  w.  Power — Aug.,  1906.  No. 
78328  C. 
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Inspection. 

Steam  Boiler  Inspection.  Judson  H. 
Boughton.  Outlines  the  methods  em- 
ployed by  experts  in  this  work,  and  the 
conditions  essential  to  safety  in  service, 
iooo  w.  Engr,  U  S  A — Aug.  15,  1906. 
Serial.    1st  part.    No.  78631  C. 

Lubrication. 

Modern  Scientific  Lubrication.  From 
a  paper  by  H.  C  McCarty  before  the 
New  England  R.  R.  Club.  Discusses 
points  of  importance  in  securing  satis- 
factory lubrication,  and  gives  micro- 
scopic photographs  showing  the  struc- 
ture of  several  bearing  metals.  1800  w. 
R  R  Gaz— -Aug.  10,  1906.    No.  78522. 

Mains. 

Determining  the  Size  of  Live  Steam 
Mains.  N.  A.  Cable.  Gives  two  charts 
and  examples  illustrating  their  use. 
1400  w.  Power — Aug.,  1906.  No.  78- 
326  C. 
Packing. 

Sulzer's  Packing  Device  for  Shafts. 
Illustrates  and  describes  a  device  de- 
signed with  a  view  to  relieve  the  pack- 
ing of  pressure  caused  by  the  difference 
of  the  pressures  existing  on  both  sides 
of  the  packing  device  in  steam  turbines, 
centrifugal  pumps,  etc.  800  w.  Mech 
Engr— July  28,  1906.    No.  78462  A. 

Reversing. 

Reversing  Shaft  Governor  Engines. 
W.  H.  Wakeman.  Information  that  will 
enable  an  engineer,  who  is  not  an  expert, 
to  reverse  such  engines.  Ills.  2500  w. 
Elec  Wld— Aug.  4,  1906.    No.  78456. 

Safety  Devices. 

Automatic  Safety  Devices  for  Steam 
Engines,  Turbines,  and  Motors.  Charles 
M.  Heminway  .  On  the  value  and  uses 
of  these  devices,  especially  considering 
engine  stops.  Ills.  1800  w.  Pro  Am 
Inst  of  Elec  Engrs — July,  1906.  No. 
78360  D. 

Smoke. 

Smokeless  Fuel  for  Cities.  C.  G. 
Atwater.  Discusses  the  relation  of  the 
by-product  coke-oven  process  as  a 
method  of  treating  coal  for  use  in  cities. 
Ills.  3500  w.  Cassier's  Mag— Aug., 
1906.    No.  78570  B. 


RING  INDEX. 

The  Problem  of  Smoke  Abatement. 
William  H.  Bryan.  Lecture  before  the 
students  of  Purdue  University.  Reviews 
the  advance  that  has  been  made  in 
smokeless  fuels,  special  apparatus,  and 
processes,  giving  methods  of  firing. 
3300  w.  Sci  Am  Sup— Aug.  11,  1906. 
No.  78541. 

The  Smoke  Problem  in  Large  Cities 
(La  Fumee  dans  les  Grandes  Villes). 
E.  Maleire.  An  examination  of  the  vari- 
ous plans  for  the  abatement  of  the 
smoke  nuisance,  as  discussed  and  ap- 
plied in  England  and  on  the  Continent. 
2500  w.  Genie  Civil — July  21,  1906. 
No.  78719  D. 
Test. 

Economy  Test  of  a  Skinner  Engine. 
Reports  a  test  made  by  Prof.  R.  C. 
Carpenter  of  an  engine  in  the  Ellicot 
Square  Building,  at  Buffalo,  N.  Y.  Ills. 
1200  w.  Engr,  U  S  A — Aug.  1,  1906. 
No.  78374  C. 
Turbines. 

Development  and  Importance  of  the 
Steam  Turbine.  Prof.  Dr.  A.  Riedler. 
Abstract  translation  of  a  paper  read  be- 
fore the  Society  of  German  Engrs.,  Ber- 
lin. Gives  the  writer's  opinions  concern- 
ing the  success  and  economy  of  steam 
turbines,  and  their  many  advantages. 
2000  w.  Power — Sept.,  1906.  No.  78- 
883  C. 

Notes  on  Steam  Turbines  (Ueber 
Dampfturbinen).  A.  Riedler.  A  general 
review  of  the  process  of  utilizing  the 
energy  of  steam  in  motors  of  the  tur- 
bine type,  discussing  the  design  of  ex- 
isting machines.  Two  articles.  10000 
w.  Zeitschr  d  Ver  Deutscher  Ing — Aug. 
4,  it,  1906.  No.  78709,  each  D. 
Valves. 

Setting  Valves  of  the  Rice-Sargent 
Engine.  W.  E.  Crane.  Directions  for 
setting  the  Corliss  valves  on  these  en- 
gines. Ills.  1600  w.  Power — Sept., 
1906.    No.  78876  C. 

Setting  the  Valves  on  Double-Eccen- 
tric Corliss  Engines.  E.  H.  Lane.  Gives 
suggestions  for  the  setting  of  the  valves 
of  various  engines.  1500  w.  Power — 
Sept.,  1006.    No.  78882  C. 
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COAL  AND  COKE. 

Boring, 

Boring  for  Coal  with  a  Diamond  Drill 
in  British  Columbia.  R.  C.  Campbell- 
Johnston.  A  letter  giving  experience 
and  troubles  encountered  in  trying  to 
bring  up  a  perfect  core  for  analysis. 
Only  partial  success.  1200  w.  Min 
Jour — July  28,  1906.  No.  78472  A. 
Coal-Bed. 

The  Pittsburg  or  No.  8  Seam  in  Ohio. 


J.  L.  Pultz.  A  description  of  this  seam 
which  is  considered  the  most  important 
coal-bed  in  the  state.  Also  briefly  de- 
scribes some  of  the  principal  mines.  Ills. 
2000  w.  Eng  &  Min  Jour — Aug.  25, 
1906.  No.  78818. 
Coalfields. 

The  Formation  of  Coal  Fields.  William 
N.  Page.  A  contribution  to  the  discussion 
of  a  paper  by  Marius  R.  Campbell,  con- 
cerning the  transformation  of  vegetable 
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matter  into  the  different  grades  of  coal 
1500  w.    Min  Wld — Aug.  11,  1906.  No. 
78505. 
Coke-Drawing. 

Electrically  -  Operated  Coke  -  Drawing 
Machines.  Frank  C.  Perkins.  Illustrated 
description  of  a  machine  in  use  at  Union- 
town,  Pa.,  and  its  method  of  operation. 
1500  w.  Sci  Am  Sup — Aug.  4,  1906.  No. 
78426. 
Coke  Ovens. 

By-Product  Coke  Ovens  in  America; 
Past,  Present,  and  Future.  Edwin  A. 
Moore.  Deals  with  the  Otto  Hoffman 
system  of  by-product  coke-ovens  and 
their  management,  describing  plants.  Ills. 
8900  w.  Pro  Engr's  Club  of  Phila — 
July,  1906.    No.  78597  D. 

Colliery  Equipment. 

Some  Notes  on  the  Mechanical  Equip- 
ment of  Collieries.  E.  M.  Hann.  Illus- 
trates and  describes  the  lay-out  of  the 
Bargold  Colliery  of  the  Pow ell-Duff ryn 
Steam  Coal  Co.,  and  also  a  similar  plan 
of  the  intended  Penalltau  pits  of  the  same 
company.  3500  w.  Inst  of  Mech  Engrs — 
July  30,  1906.   No.  78563  D. 

Experimental  Mine. 

An  Experimental  Colliery.  Henry 
Briggs.  Illustrates  and  describes  the  ex- 
perimental mine  of  the  new  university  of 
Birmingham,  explaining  its  uses.  1600  w. 
Eng  &  Min  Jour — Aug.  4,  1906^  No 
78440. 

Methods. 

A  New  Method  of  Coal  Mining. 
Charlton  Dixon.  Analyzes  the  method 
in  vogue  at  nearly  all  the  mines  in  the 
Pittsburg  district,  showing  its  danger, 
cost  and  wastefulness,  and  describing  a 
method  believed  to  be  a  great  advance. 
Ills.  3300  w.  Mines  &  Min — Aug.,  1906. 
No.  78490  C. 

Mining  Methods  in  the  Western  In- 
terior Coal  Fields.  W.  R.  Crane.  On 
the  adaptation  of  methods  to  local  needs, 
outlining  some  room-and-pillar  methods. 
111.  2000  w.  Mines  &  Min — Aug.,  1906. 
Serial.  1st  part.  No.  78489  C. 
Mine  Fire. 

Fire  at  the  Cambrian  Collieries.  Leon- 
ard Wilkinson  Llewelyn.  Abstract  of 
a  paper  before  the  So.  Wales  Inst,  of 
Engrs.,  describing  the  character  of  the 
explosion  and  fire,  and  the  method? 
adopted  to  combat  the  poisonous  gases 
and  the  conflagration.  4500  w.  Col 
Guard — Aug.  17,  1906.  No.  78849  A. 
Pit-Head  Plant. 

Pit-Head  Plant  of  the  Societe  des 
Mines  de  Houille  de  Bethune,  France. 
Illustrated  description  of  interesting  ar- 
rangements in  use  at  the  mouth  of  Pit 
No.  10.  The  operation  of  unloading  and 
reloading  the  cages  is  carried  out  by  au- 
tomatic means.  1000  w.  Engng — Aug. 
,  17,  1906.    No.  78854  A. 
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Testing. 

Coal  Testing.  Roland  C  Wild.  Briefly 
describes  methods  of  testing  for  the 
determination  of  moisture,  ash,  and  calor- 
ific value,  and  urges  the  importance  of 
such  tests.  2700  w.  Elec  Rev,  Lond — 
Aug.  17,  1906.  No.  78842  A. 
Transvaal. 

The  Coal  Resources  of  the  Transvaal. 
A  report  of  the  four  districts  producing 
coal,  with  illustrated  descriptions  of  the 
collieries  and  general  information.  3000 
w.  Ir  &  Coal  Trds  Rev — Aug.  17,  1906. 
No.  78861  A. 

COPPER. 

Alaska. 

Ketchikan,  Alaska.  H.  W.  Turner. 
Describes  and  illustrates  this  port  of  en- 
try and  the  ores  found  in  these  islands. 
Copper  is  the  most  abundant  valuable 
mineral.  1500  w.  Min  &  Sci  Pr — Aug. 
11,  1906.    No.  78650. 

Buss  Tables. 

Tin- Wolfram-Copper  Ores.  F.  Diet- 
zech.  Describes  the  Buss  swinging-table 
treatment  processes  of  these  ores  at  the 
mines  of  East  Cornwall,  Eng.  Ills.  2500 
w.  Aust  Min  Stand — July  11,  1906.  No. 
78661  B. 

Lake  Superior. 

Five  Years  Progress  in  the  Copper 
Country.  J.  F.  Jackson.  Abstract  of  a 
paper  read  before  the  Lake  Superior  Min. 
Inst.  Reviews  the  development  since 
1901,  and  important  work  accomplished. 
2500  w.  Min  Wld— Aug.  18,  1906.  No. 
78645. 

Matte. 

Matte  Converting.  Hiram  W.  Hixom 
Reviews  the  development  of  the  converter 
as  applied  to  copper  matte,  giving  -the 
types  used  by  different  companies,  and 
describing  the  practice  of  converting.  3000 
w.   Eng  &  Min  Jour — Aug.  4,  1906.  No. 

7843%- 
Montana. 

Copper  at  Butte,  Montana.  Arthur  H. 
Halloran.  An  illustrated  article  describ- 
ing the  flourishing  copper  industry,  its 
effect  on  the  appearance  of  the  country, 
the  deposition  of  the  ores,  and  related 
matters  of  interest.  2400  w.  Min  &  Sci 
Pr — Aug.  11,  1906.    No.  78649. 

Ore  Bodies. 

Secondary  Enrichment  Upward.  Cour- 
tenay  de  Kalb.  The  writer's  explanation 
of  peculiar  phenomena  found  in  the  cop- 
per deposits  on  the  north  shore  of  Lake 
Huron.  1200  w.  Min  &  Sci  Pr — Aug. 
11,  1906.    No.  78651. 

Poland. 

The  Copper  Mines  and  Electrolytic 
Copper  Works  at  Miedzianka  (Die  Kup- 
fergruben  und  die  Elektrolytische  Kup- 
ferhiitte  in  Miedzianka).  W.  Stoeger. 
Illustrating  the  use  of  the  pneumatic 
hammer  in  mining;  also  the  roasting  fur- 
naces  and  electrolytic  baths.     2000  w. 
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Oesterr  Zeitschr  f  Berg  u  Hiittenwesen — 
July  28,  1906.    No.  78739  D. 
Recovery. 

The  Recovery  of  Copper  from  Mine- 
Drainage.  Philip  Argall.  Describes  the 
best  practice  for  the  recovery  of  copper 
from  mine-drainage  in  the  early  seventies. 
3000  w.  Min  &  Sci  Pr— July  28,  1906. 
No.  78432. 
Utah. 

Bingham  Canyon,  Utah.  An  illustrated 
account  of  these  copper  producing  mines 
and  their  discovery.  They  were  first 
worked  for  their  lead  ores  and  gold 
ores.  2800  w.  Eng  &  Min  Jour — Aug. 
18,  1906.    No.  78633. 

GOLD  AND  SILVER. 

Assaying. 

Assay  of  Auriferous  Tin  Stone.  C. 
O.  Bannister.  Gives  the  results  of  a  com- 
parison made  of  five  different  methods. 
1500  w.  Aust  Min  Stand— June  20,  1906. 
No.  78401  B. 
Concentration. 

Concentration  of  Silver-Lead  Ores.  V. 
F.  Stanley  Low.  Gives  the  power  con- 
sumption at  a  new  mill  in  N.  S.  W. 
where  the  heavier  parts  of  the  machinery 
are  driven  by  separate  electric  motors. 
Also  information  in  regard  to  the  pro- 
ducts and  by-products,  etc.  2000  w.  Eng 
&  Min  Jour— Aug.  25,  1906.  No.  78817. 
Deposits. 

Metasomatic  Processes  in  the  Gold  De- 
posits of  Western  Australia.  Waldemar 
Lindgren.  An  explanation  of  the  modes 
of  occurrences  of  the  gold-bearing  lodes, 
and  the  processes  that  have  transformed 
the  rocks,  with  other  information  of  in- 
terest. 5000  w.  Ec  Geol — June,  1906. 
No.  78590  D. 
Dredging. 

Gold  Dredging  by  Electric  Power. 
Frank  C.  Perkins.  Illustrates  and  de- 
scribes the  method  used  in  the  west  of 
applying  electrical  energy  to  this  work.' 
i£oo  w.  Elec  Engr,  Lond — Aug.  17, 
1906.  No.  78839  A. 
Extraction. 

Two  Electrochemical  Processes  for  the 
Extraction  of  Silver  and  Gold.  Describes 
experiments  made  by  Dr.  Mooshegh  Vay- 
gouny,  with  the  object  of  finding  a  lixiv- 
iation  process  for  the  extraction  of  both 
gold  and  silver,  without  any  preliminary 
roasting  of  the  ore,  Two  independent 
cyclic  processes  were  developed.  2500  w. 
Elec-Chem  &  Met  Ind— Aug.,  1906.  No. 

78529  c. 

Kalgoorlie. 

Crushing  and  Grinding  Practice  at  Kal- 
goorlie. Alfred  James.  An  examination 
of  the  efficiency  of  pans,  stamps,  tube- 
mills,  etc.,  showing  that  conditions  and 
the  character  of  the  ore  determine  which 
is  more  profitable.  2000  w.  Min  &  Sci 
Pr— July  28,  1006.    No.  78431. 


Mint. 

The  New  Denver  Mint.  R.  L.  White- 
head and  F.  E.  Healy.  An  illustrated  de- 
scription of  the  equipment  and  the  operat- 
ive methods.  2500  w.  Mines  &  Min — 
Aug.,  1906.  Serial  1st  part.  No.  78485  C. 
Nevada. 

Goldfield,  Nevada.  Claude  T.  Rice.  An 
illustrated  account  of  this  camp  which  has 
already  produced  between  six  and  seven 
million  dollars,  since  its  discovery  in 
1902.  2400  w.  Eng  &  Min  Jour — Aug. 
25,  1906.  No.  78813. 
New  South  Wales. 

Cupriferous  Gold-Ores  in  New  South 
Wales.  J.  E.  Carne.  Reports  some  of 
the  difficulties  in  working  and  smelting 
these  ores.  2300  w.  N  Z  Mines  Rec — 
May  16,  1906.  No.  78398  B. 
Ore  Treatment. 

The  De  Bavay  Process.  Illustrated  de- 
scription of  this  process  for  the  treatment 
of  mixed  sulphide  ore  of  Broken  Hill. 
1200  w.  Eng  &  Min  Jour— Aug.  25,  1906. 
No.  78815. 
Placers. 

What  Does  and  What  Does  Not  Con- 
stitute a  Placer?  Arthur  Lakes.  Dis- 
cusses the  almost  universal  distribution  of 
alluvial  gold,  and  the  legal  test  to  deter- 
mine what  should  be  classed  as  placer. 
1500  w.  Min  Rept — Aug.  23,  1906.  No. 
78825. 

Precipitation. 

Electrolytic  Precipitation  of  Gold  from 
Cyanide  Solutions.  Prof.  B.  Neumann. 
A  report  of  experimental  investigations 
and  statement  of  conclusions.  6000  w. 
Elec-Chem  &  Met  Ind— Aug.,  1906.  No. 
78528  C. 

Queensland. 

The  Norton  Goldfield.  Lionel  C.  Ball. 
Gives  the  history,  location,  geology,  out- 
put, treatment,  etc.,  discussing  the  future 
prospects.  Ills.  6500  w.  Queens  Gov 
Min  Jour— June  15,  1906.  Serial.  1st 
part.    No.  78378  B. 

Refining. 

The  Manton-Rayfield  Refining  Process 
for  Gold.  H.  Knutsen.  Describes  the 
working  of  this  process,  which  claims  to 
refine  gold  bullion  or  cyanide-zinc-pre- 
cipitate with  air,  oxygen,  or  acids  in  the 
form  of  vapors  or  gas.  2000  w.  Min 
Rept— Aug.  16,  1906.    No.  78647. 

Stamp-Mills. 

Experiences  in  Stamp-Mills.  Algernon 
Del  Mar.  Notes  on  some  mills  that 
proved  failures,  and  some  unusual  prac- 
tices. Ills.  1500  w.  Min  &  Sci  Pr— Aug. 
4,  1906.   No.  78565. 

Tailings. 

Treatment  of  Silver-Lead  Tailings  by 
the  Cyanide  Process.  Ernest  J.  Sweet- 
land.  Describes  the  plant,  the  character 
of  the  ore,  the  laboratory  tests,  the  work- 
ing of  the  plant,  etc.  2500  w.  Eng  &  Min 
Jour— Aug.  25,  1906.    No.  78814. 


We  supply  copies  of  these  articles.    See  page  I5P. 


MINING  AND 


Victoria. 

Charlotte Plains  Consolidated.  F.  D. 
Johnson.  An  account  of  the  drainage  and 
final  successful  working  of  this  deep  al- 
luvial gold  mine  in  Victoria.  1500  w. 
Aust  Min  Stand— June  27,  1906.  No. 
78402  B. 

IRON  AND  STEEL. 

Bessemer  Process. 

Rail  Mill  Development.  Extracts  from 
the  address  of  Robert  W.  Hunt,  before 
the  A.  I.  M.  E.  in  London,  giving  an  ac- 
count of  the  development  of  the  Bessemer, 
process  in  the  United  States.  4800  w. 
Ir  Age— Aug.  16,  1906.    No.  78564. 

The  Youngstown  Sheet  &  Tube  Com- 
pany. Illustrated  detailed  description  of 
the  new  Bessemer  steel  plant  and  finish- 
ing mills.  7500  w.  Ir  Age— Aug.  2,  1906. 
No.  78334. 
Blowing-Engines. 

The  Development  of  Blast-Furnace 
Blowing-Engines.  David  E.  Roberts. 
Historical  review  of  the  development 
from  the  earliest  types,  with  illustrations, 
and  especially  the  developments  of  recent 
times.  2800  w.  Inst  of  Mech  Engrs — 
July  30,  1906.  No.  78556  D. 
Compressed  Steel. 

The  Harmet  Process  for  Fluid  Com- 
pressed Steel  (Das  Pressen  Fliissigen 
Stahles  nach  dem  Harmet  Verfahren). 
Hr.  Wiecke.  An  illustrated  description 
of  the  Harmet  process  for  compressing 
steel  in  the  ingot  for  the  removal  of  blow- 
holes and  the  prevention  of  piping.  Sec- 
tions of  compressed  ingots  are  shown. 
2500  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Aug.  n,  1906.  No.  78715  D. 
Crystallography. 

The  Crystallography  of  Iron.  F.  Os- 
mond and  G.  Cartaud.  Explains  the  prin- 
ciples of  the  different  methods  of  inves- 
tigation used,  and  describes  the  experi- 
ments and  results.  Ills.  11000  w.  Ir  & 
St  Inst— July,  1906.  No.  78340  N. 
Dry- Air  Blast. 

Different  Modes  of  Blast  Refrigeration 
and  Their  Power  Requirements.  J.  E. 
Johnson.  Jun.  Discusses  the  cost  of  the 
installation  required,  and  the  cost  of  op- 
eration of  blast  refrigerating  apparatus, 
under  given  conditions,  pointing  out 
means  whereby  the  refrigeration  may 
be  accomplished  with  less  first  cost  and 
less  working  expense,  than  were  re- 
quired by  Mr.  Gayley's  installation.  7000 
w.  Ir  &  St  Inst— July,  1906.  No.  78348  N. 
Electric  Smelting. 

The  Kjellin  Electric  Steel  Furnace.  E. 
C.  Ibbotson.    Gives  the  latest  particulars 
relating  to  this  process.    111.    600  w.  Ir 
&  St  Inst— July,  1906.    No.  78351  N. 
Ingots. 

The  Manufacture  of  Steel.  Horace  Al- 
len. Discusses  some  important  considera- 
tions in  connection  with  the  casting  of 
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ingots.     Ills.     1500  w.     Mech  Engr-» 
Aug.  4,  1906.   No.  78544  A. 

Michipicoten. 

The  Helen  Iron  Mine,  Michipicoten. 
Arthur  P.  Coleman.  Describes  this  mine 
in  Ontario,  its  topography,  geology,  ore 
body,  origin  of  the  ore,  etc.  Map  and 
sections.  2000  w.  Ec  Geol — June,  1906. 
No.  78589  D. 

Nodulising. 

The  Nodulising  and  Desulphurisation 
of  Fine  Iron  Ores  and  Pyrites  Cinder. 
Albert  Ladd  Colby.  Gives  a  description 
of  the  plants  using  this  patented  process 
and  also  the  process.  Ills.  3500  w.  Ir  & 
St  Inst— July,  1906.    No.  78342  N. 

Open-Hearth. 

The  Influence  of  Silicon  and  Graphite 
on  the  Open-Hearth  Process.  Alex.  S. 
Thomas.  Discusses  the  effect  of  a  high 
percentage  of  silicon  in  the  iron,  and  of 
a  high  percentage  of  graphite,  and  points 
in  the  successful  working  of  the  metal. 
2500  w.  Ir  &  St  Inst— July,  1906.  No. 
78350  N. 

Puddling. 

The  Development  of  the  Roe  Puddling 
Process.  James  P.  Roe.  Gives  a  brief 
description  of  the  ordinary  puddling 
process,  and  some  of  the  puddlers  in- 
vented, and  a  detailed  account  of  the 
development  of  the  Roe  process.  Ills. 
10000  w.  Ir  &  St  Inst — July,  1906.  No. 
78341  N. 
Rolling  Mills. 

Effect  of  Roll  Passes  in  Metal.  A 
W.  Heinle.  Discusses  the  effect  of  the 
mechanical  action  of  rolls.  900  w.  Ind 
Wld— Aug.  18,  1906.    No.  78617. 

The  Electric  Driving  of  Rolling  Mills. 
(Der  Elektrische  Antrieb  der  Walzen- 
strassen).  F.  Janssen.  Data  of  prac- 
tical results  in  running  a  three-high  roll- 
ing mill  with  electric  motors,  showing 
the  advantage  of  the  capacity  to  sustain 
a  brief  heavy  overload.  1500  w.  Stahl 
u  Eisen — July  15,  1906.    No.  78731  D. 

The  Forces  and  Moments  in  Rolling 
Mills  (Die  beim  Walzvorgange  Auftre- 
tenden  Krafte  und  Momente).  P.  Froh- 
lich.  An  examination  of  the  direction 
and  magnitude  of  stresses  on  rolls  arid 
housings,  for  use  in  designing  rolling 
mills.  2000  w.  Stahl  u  Eisen — Aug.  1, 
1906.    No.  78733  D. 

The  Roll  Motors  of  an  Electrically 
Operated  Rail  Mill.  B.  Wiley.  Illus- 
trated description  of  the  first  rolling  mill 
entirely  equipped  with  electric  motors. 
Describes  the  operation  of  the  mill  and 
states  the  points  of  advantage.  Ills. 
2200  w.  Elec  Jour — Aug.,  1906.  No. 
78601.  • 
Sampling. 

Cargo  Sampling  of  Iron  Ore  at  Erie 
Ports.  John  C.  Powers.  A  criticism  of 
the  methods  employed,  and  of  the  dis- 
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honesty  overlooked,  showing  its  impor- 
tance and  the  remedy,    iooo  w.    Ir  Trd 
Rev — Aug.  j6,  1906.    No.  78576. 
Steel. 

The  Varieties  of  Steel  and  the  Physi- 
cal and  Chemical  Conditions  in  Harden- 
ing (Die  Stahlsorten  und  die  Physikalis- 
chen  und  Chemischen  Vorgange  beim 
Harten).  Karl  Poech.  A  tabulated  pre- 
sentation of  the  different  kinds  of  steel, 
with  especial  reference  to  German  pro- 
ducts; together  with  micro-photographs 
showing  various  carbon  contents.  3500 
w.  Oesterr  Zeitschr  f  Berg  u  Hiitten- 
wesen — July  14,  1906.    No.  78737  D. 

Steel  vs.  Iron. 

Uses  of  Steel  versus  Wrought  Iron. 

,  Thomas  Lace.  Defines  steel,  and  de- 
scribes the  characteristics  of  cast  and 
wrought  iron,  the  old  methods  of  manu- 
facture, and  the  modern  processes,  the 
uses  of  these  materials,  etc.  General 
discussion.  9900  w.  Ry  Club  of  Pitts- 
burgh— March  23,  1906.    No.  78594  C. 

See  also  Mechanical  Engineering,  Ma- 
terials. 

MINING. 
Assessment  Work. 

Performance  of  Assessment  Work  on 
Mines.  Concerning  work  done  on  a 
mining  claim  in  compliance  with  U.  S. 
statutes.  700  w.  Min  Rept — Aug.  23, 
1906.  Serial.  1st  part.  No.  78827. 
Colombia. 

Mining  in  Colombia.  Henry  G.  Gran- 
ger. An  account  of  the  early  work  of 
the  placers  and  the  methods  used;  and 
of  the  valuable  emerald  mines.  1600  w. 
Eng  &  Min  Jour — Aug.  4,  1906.  No. 
78436. 
Drills. 

The  Comparative  Merits  of  Air  and 
Electric  Drills.  Granville  E.  Palmer. 
Considers  the  value  of  electrical  appa- 
ratus questionable,  giving  reasons.  800 
w.  Eng  &  Min  Jour— Aug.  18,  1906. 
No.  78632. 
Dynamite. 

Thawing  Dynamite.  Reprinted  from 
a  booklet  issued  by  the  DuPont  Co. 
Deals  with  the  proper  methods  to  be 
employed,  and,  gives  plans  for  construc- 
ting a  thawing  house  and  other  cheaper 
arrangements.  1500  w.  Mines  &  Min 
—Aug.,  1906.  No.  78488  C. 
Electric  Power. 

Electric  Machinery  for  the  Operation 
of  Mexican  Mines.  Charles  V.  Allen. 
A  very  fully  illustrated  description  of 
the  equipment  of  the  mines  at  El  Oro, 
hear  Fultenango,  Mexico,  working  a 
gold  and  silver  ore.  4000  w.  Engineer- 
ing   Magazine — September,    1906.  No. 

78773  B. 
Filled  Ground. 

Reopening  Filled  Ground.  Robert  B. 
Brinsmade.  Describes  an  interesting  ex- 
ample, at   Tombstone,  Arizona,   of  an 


efficient  system  for  the  penetration  of  old 
filling.    Ills.    1000  w.    Eng  &  Min  Jour 
—Aug.  25,  1906.    No.  78816. 
Hoist. 

An  Induction-Mptor  Hoist.  C.  F. 
Lehman.  Describes  its  use  in  the  North 
Star  Mines  at  Grass  Valley,  California. 
1200  w.  Min  &  Sci  Pr — July  28,  1906. 
No.  78433' 
Management. 

Mine  Management.  Charlton  Dixon. 
Discusses  the  qualities  that  distinguisli 
the  successful  from  the  unsuccessful 
manager.  3500  w.  Mines  &  Min — Aug., 
1906.  No.  78487  C. 
Mexico. 

Minas  Prietas  Reduction  Works. 
Mark  R.  Lamb.  Illustrated  description 
of  the  Grand  Central  mill  and  its  treat- 
ment of  the  low-grade  ores.  1000  w. 
Min  &  Sci  Pr— Aug.  4,  1906.  No.  78567. 
Mill. 

The  Daly- Judge  Mill.    Illustrated  de- 
scription of  a  mill  of  the  side-hill  type 
built  in  Empire,  Canon.    1000  w.  Eng 
&  Min  Jour — Aug.  11,  1906.    No.  78504. 
Montana. 

Montana  Mining  for  1905.  E.  W. 
King.  Presidential  address  to  the  Mon- 
tana Soc.  of  Engrs.  On  the  advance- 
ment made,  with  a  description  of  the 
Weber  steel  concrete  chimney,  the  larg- 
est in  the  United  States.  2000  w.  Mines 
&  Min— Aug.,  1906.    No.  78486  C. 

New  Mexico. 

History  and  Prospects  of  the  Black 
Range,  New  Mexico.  C.  H.  Laidlaw. 
Describes  the  northern  Black  range  and 
adjacent  districts,  giving  a  brief  outline 
of  their  history,  geology  and  mineral  re- 
sources. Ills.  2000  w.  Min  Rept — Aug. 
23,  1906.    No.  78826. 

Ore-Bodies. 

Magmatic  Segregation  in  its  Relation 
to  the  Genesis  of  Certain  Ore-Bodies. 
James  Park.  Discusses  magmatic  border 
segregation,  and  processes  and  ore  de- 
position from  igneous  magmas.  1600  w. 
N  Z  Mines  Rec— May  16,  1906.  No. 
78397  B. 

Ore  Roasting. 

The  Use  of  Pyrometers  in  Ore-Roast- 
ing. William  E.  Greenawalt.  #  Remarks 
on  some  of  the  conveniences  in  the  use 
of  these  instruments,  supplemented  by 
experience  and  skill.  700  w.  Eng  & 
Min  Jour — Aug.  4,  1906.    No.  78435. 

Power  Plants. 

Notes  on  the  Generation  and  Use  of 
Power  in  Mining  Plants  (Beitrage  zur 
Frage  der  Krafterzengung  und  Kraftver- 
wertung  auf  Bergwerken).  H.  Baum. 
Discussing  the  steam  power  plant  at  the 
mine  and  its  applications  to  hoisting, 
pumping,  ventilating,  etc.  Serial.  Part 
I.  5000  w.  Gliickauf — Aug.  4,  1906. 
No.  78743  D. 
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The  Main  Power  Plant  and  Hoisting 
Machine  of  the  Wintershall  Mine,  Her- 
ingen-on-the-Werra  (Die  Primaranlagen 
und  die  Haiiptschacht  forder  maschine 
der  Gewerkschaft  Wintershall,  Herin- 
gen  a.d.  W.).  H.  Rosterg.  Illustrating 
and  describing  the  hydro-electric  plant 
of  500  h.  p.  and  the  electric  winding  en- 
gine; the  shaft  is  441  metres  deep.  5000 
w.  1  plate.  GKkkauf — July  28,  1906. 
No.  78742  D. 
Report. 

Queensland  Mines  Inspection.  Ex- 
tracts from  the  inspectors  report  for 
I905>  giving  information  relating  to  the 
metalliferous  mines,  and  the  coal  mines. 
3500  w.  Queens  Gov  Min  Jour — June 
15,  1906.    No.  78379  B. 

Rock  Drill. 

Electrically  Driven  Crank  Impact  Rock 
Drill  (Elektrisch  Angetriebenen  Kur- 
belstossbohrmaschinen).  Josef  Ksanda. 
Illustrations  of  the  practical  use  of  the 
Siemens- Schuckert  electric  rock  drill  in 
the  Kaiser  Franz  Josef  mine  at  Breth, 
Carinthia.  Three  articles.  1  plate.  6000 
w.  Oesterr  Zeitschr  f  Berg  u  Htitten- 
wesen — July  21,  28,  Aug.  4,  1906.  No. 
78738,  each  D. 

Safety-Catches. 

South  African  Rope  and  Safety- Catch 
Commission.  Official  report  of  tests 
made  of  Undeutsch's  safety-catches,  K. 
Schweder's  safety-catch  and  further  trial 
of  J.  A.  Garvin's  safety-catch.  800  w. 
Min  Rept— Aug.  16,  1906.    No.  78646. 

Sampling. 

The  Sampling  of  Ores  Containing 
Metallics.  Clarence  C.  Sample.  De- 
scribes a  method  used  in  the  west,  but 
outside  of  the  United  States.  1500  w. 
Eng  &  Min  Jour — Aug.  25,  1906.  No. 
78819. 

Separator. 

A  Simple  Device  for  Separating  Sands 
from  Slimes.  Courtenay  de  Kalb.  De- 
scribes an  unpatented  device  designed 
by  the  writer  which  has  proved  very 
efficient.  500  w.  Eng  &  Min  Jour — 
Aug.  4,  1906.    No.  78439. 

Shaft  Sinking. 

Shaft-Sinking  by  the  Freezing  Pro- 
cess at  Brzeszcze.  ( Shachtabtenf en  mit- 
tels  des  Gefrierverfahrens  in  Brzeszcze). 
Fr.  Drobniak.  Describing  the  successful 
sinking  of  a  shaft  through  quicksand  in 
the  coal  district  of  western  Galicia. 
Three  articles.  2  plates.  7500  w.  Oesterr 
Zeitschr  f  Berg  u  Hiittenwesen — July 
14,  21,  28,  1906.    No.  78736,  each  D. 

Shafts. 

Drift-Mining  by  Shaft.  D'Arcy 
Weatherbe.  Explains  the  practice  and 
reports  examples  of  the  work,  and  gives 
a  sketch  of  the  present  work  in  progress 
in  the  Blue  Ravine  channel  and  the 
methods  employed  there  in  mining  and 
gold  recovery.    2300  w.    Min  &  Sci  Pr 


— July  28,  1906.    Serial.    1st  part.  No. 

78434- 
Shoots. 

Ore  Shoots.  Walter  Harvey  Weed. 
Remarks  on  the  importance  to  the  mine 
operator  of  the  localization  of  pay  ore, 
giving  examples  showing  the  behavior 
of  veins.  Ills.  900  w.  Eng  &  Min  Jour 
— Aug.  4,  1906.  No.  78437. 
Smelting. 

Relations  of  Mining  and  Smelting  be- 
tween Mexico  and  the  United  States. 
Shows  the  changes  which  have  taken 
place  and  causes  of  the  enormous  smelt- 
ing industry  which  has  been  developed, 
discussing  the  future  outlook.  1500  w. 
Min  Rept — Aug.  9,  1906.  No.  78506. 
Timbering. 

An  Improved  Method  of  Framing 
Square  Sets.  A.  A.  Steel.  Illustrates 
and  describes  a  plan  suggested  by  M.  K. 
Orr.  900  w.  Min  &  Sci  Pr — Aug.  11, 
1906.    No  78652. 

Timbering  in  Swelling  Ground.  Claude 
T.  Rice.  Illustrates  and  describes  briefly 
methods  that  have  been  tried  for  this 
kind  of  ground.  500  w.  Eng  &  Min 
Jour — Aug.  18,  1906.  No.  78636. 
Toggle  Movement. 

The  Geometry  of  the  Toggle  Move- 
ment. R.  W.  Chapman.  Explains  the 
mechanical  movement  known  as  the 
pitman  and  toggle,  and  its  application  to 
the  Wilfley  table.  600  w.  Aust  Min 
Stand— July  18,  1906.  No.  78662  B. 
Tunnel. 

The  Newhouse  Tunnel  at  Idaho 
Springs,  Colorado.  G.  C.  Ripley,  J.  G. 
Gordon,  Jr.,  W.  H.  Freeland,  Jr.,  and 
W.  H.  Finnigan.  Abstract  from  a 
graduating  thesis.  Describes  the  methods 
of  driving,  haulage,  drainage,  ventila- 
tion and  costs.  Ills.  3000  w.  Mines  & 
Min — Aug.,  1906.  Serial.  1st  part.  No. 
78491  c. 

MISCELLANY. 

Barite. 

A  New  and  Large  Deposit  of  Barite 
in  Idaho.  Arthur  Lakes.  Describes  this 
deposit  in  the  Wood  River  region,  and 
gives  some  of  the  uses  and  properties  of 
barite  and  informaton  relating  to  it. 
1200  w.  Min  Rept — Aug.  16,  1906.  No. 
78648. 
Bismuth. 

The    Assaying   of   Bismuth.     E.  P. 
Dunn.    A  proposed  new  method  is  de- 
scribed.   2500  w.    Aust  Min  Stand — 
June  20,  1906.    No.  78400  B. 
Diamonds. 

Diamonds  and  Carbons  in  Brazil.  H. 
W.~  Furniss.  Briefly  reviews  the  history 
of  the  diamond  industry  in  Brazil,  giving 
information  concerning  the  stones  found ; 
and" also  interesting  facts  concerning  the 
carbons  used  for  diamond  drills,  the 
methods  of  mining,  etc.  Ills.  2500  w. 
Pop  Sci  M— Sept.,  1906.    No.  78870  C. 
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Lead  Smelting. 

Present  Position  of  Lead  Smelting  in 
Germany.  F.  T.  Havard.  A  report  of 
the  condition  of  this  industry,  the  pro- 
duction of  lead,  litharge,  and  silver,  the 
processes  used,  working  costs,  etc.  2200 
w.  Eng  &  Min  Jour — Aug.  25,  1906. 
No.  78812. 
Molybdenum. 

Molybdenum.  E.  C.  Andrews.  De- 
scribing the  ores  of  this  metal,  the 
methods  of  concentration,  etc.  1500  w. 
Ir  &  Coal  Trds  Rev— Aug  10,  1906.  No. 
78681  A. 

Molybdenum.  E.  C.  Andrews.  De- 
scribes the  ores  of  molybdenum,  its 
preparation,  methods  of  concentration, 
etc.,  with  suggestions  to  prospectors. 
3000  w.  Aust  Min  Stand — June  27,  1906. 
Serial.  1st  part.  No.  78403  B. 
Tin-Plates. 

The  Manufacture  of  Tin-Plates.  R. 


Beaumont  Thomas.  Briefly  reviews  the 
growth  of  the  tin-plate  industry  and  the 
uses  to  which  tin-plates  are  put,  and 
their  successful  manufacture,  describing 
the  various  operations.  Ills.  5500  w. 
Inst  of  Mech  Engrs — July  30,  1906.  No. 
78559  D. 
Zinc. 

The  Wisconsin  Zinc  Fields.  Begins 
an  illustrated  description  of  the  impor- 
tant mines  in  this  district,  and  the 
methods  of  working.  2000  w.  Eng  & 
Min  Jour — Aug.  18,  1906.  Serial.  1st 
part.    No.  78634. 

The  Zinc  Industry  in  Russian  Poland. 
Historical  review  of  the  zinc  industry  in 
Poland,  describing  the  mines,  reporting 
the  output,  the  conditions  under  which 
the  production  of  calamine  and  the 
smelting  of  zinc  are  now  carried  on, 
etc.  3000  w.  Min  Jour — Aug.  11,  1906. 
No.  78673  A. 
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CONDUCTING  TRANSPORTATION. 
Accident. 

Some  Notes  on  the  Recent  Accident 
at  Salisbury,  England.  Editorial  discus- 
sion of  this  accident  and  its  cause,  and 
some  related  matters  concerning  English 
railroads.  2000  w.  Eng  News — Aug.  9, 
1906.  No.  78536. 
British  Railways. 

British  Railway  Methods  and  Manage- 
ment with  Special  Reference  to  Safety 
in  Operation.  H.  Raynar  Wilson.  A 
review  of  the  various  phases  of  promo- 
tion, construction,  equipment  and  opera- 
tion in  British  railway  practice.  Also 
editorial.  9500  w.  Eng  News — Aug. 
30,  1906.  No.  78896. 
Car  Supply. 

Ways  and  Means  to  Maintain  Car 
Supply.  L.  C.  Bihler.  Read  before  the 
Traffic  Club  of  Pittsburgh.  Discusses 
features  that  will  assist  in  preventing 
shortages  of  cars.  4500  w.  Pro  St 
Louis  Ry  Club— July  13,  1906.  No. 
78352. 
Government  Operation. 

The  First  Railroad  Owned  and  Oper- 
ated by  a  Government.  C.  H.  Caruthers. 
Gives  an  account  of  a  railroad  between 
Philadelphia  and  Lancaster,  Pa.,  built  in 
the  early  part  of  the  19th  Century,  and 
operated  by  the  state.  Ills.  4500  w.  R 
R  Gaz — Aug.  24,  1906.    No.  78832. 

MOTIVE  POWER  AND  EQUIPMENT. 

Air  Pump. 

Eight  and  One-Half  Inch  Cross  Com- 
pound Pump.  Illustrated  detailed  de- 
scription of  the  Westinghouse  new  8^2 
in.    cross-compound   air-pump   and  its 


operation.    1500  w.    Ry  &  Loc  Engng 
—Aug.,  i9o6.v   No.  78385  C. 
Brakes. 

Notes  on  Brakes.  Edwin  Freund.  Ex- 
plains the  cause  of  skidding  of  locked 
wheels,  the  cause  of  locking,  discusses 
brakes  based  on  various  principles,  etc. 
1800  w.  Tram  &  Ry  Wld — Aug.  9,  1906. 
No.  78672  B. 
Electric  Locomotives. 

Electric  Locomotives  for  the  Spokane 
&  Inland  Ry.  Illustrated  description  of 
an  electric  locomotive  designed  for  gen- 
eral freight  service,  with  information 
concerning  the  lines  on  which  it  will 
operate.  1000  w.  Ry  &  *  Engng  Rev — 
Aug.  11,  1906.  No.  78509. 
Locomotives. 

A  Remarkable  German  Locomotive. 
Illustrated  description  of  the  high  speed 
4-4-4  type  compound  locomotive  for  the 
Bavarian  State  Railways.  700  w.  Mech 
Engr— Aug.  11,  1906.    No.  78663  A. 

Balanced  Compound  Atlantic  Type 
Locomotive.  Illustrated  description  of 
engines  for  the  Union  Pacific  Railroad. 
A  new  design  of  crank  axle  has  been 
used.  600  w.  Am  Engr  &  R  R  Jour — 
Aug.,  1906.    No.  78412  C. 

Belgian  and  French  Locomotives  at 
the  Liege  Exhibition.  Gives  particulars 
of  some  of  the  most  interesting  engines, 
with  sectional  views.  1800  w.  Eng 
News— -Aug.  23,  1906.    No.  78688. 

Derailment  of  Ten-Wheel  Engines. 
W.  A.  Nettleton.  Reports  investigations 
tending  to  show  that  these  engines  are 
quite'  as  safe  as  any  others,  and  that  it 
is  the  relation  of  the  engine  to  the  track 
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which  causes  the  trouble.  2000  w.  Ry 
&  Loc  Engng— Aug.,  1906.   No.  78383  C. 

Duplex  Locomotives.  Brief  notes  on 
types  of  duplex  locomotives,  with  illus- 
trated description  of  a  Fairlie  double- 
truck  double-boiler  type  recently  built 
for  a  railway  of  30  ins.  gauge  in  Bolivia. 
1400  w.  Eng  News — Aug.  9,  1906.  No. 
78535. 

Four  Cylinder  Balance  Simple  Loco- 
motive. Illustrated  description  of  an  in- 
spection engine  for  the  L.  S.  &  M.  S. 
Ry.,  which  is  the  first  locomotive  of  this 
type  to  be  built  in  the  United  States. 
1300  w.  Am  Engr  &  R  R  Jour — Aug., 
1906.    No.  78408  C. 

Four-Cylinder  Compound  Rack-Ad- 
hesion Locomotive;  Benguella  Railway, 
Portuguese  West  Africa.  Brief  illus- 
trated description  of  a  type  of  locomo- 
tive arranged  for  working  either  on  or- 
dinary track,  by  adhesion,  or  on  the  rack 
section  of  the  line.  800  w.  Engng — 
Aug.  10,  1906.    No.  78675  A. 

Four-Cylinder  Express  Locomotive, 
G.  W.  R.  Illustration,  with  brief  de- 
scription of  a  new  type  of  four-cylinder 
non-compound  express  locomotive.  300 
w.  Engr,  Lond — Aug.  17,  1906.  No. 
78859  A. 

Heavy  Switching  Locomotive  for  the 
Pittsburg  and  Lake  Erie.  Illustrated  de- 
scription of  a  very  heavy  six  wheel 
(0-6-0)  switching  locomotive,  giving 
principal  dimensions.  500  w.  R  R  Gaz 
— Aug.  3,  1906.    No.  78417. 

Heavy  2-8-0  for  Cuba.  Illustrates 
heavy  consolidation  engines  recently  pur- 
chased by  the  Western  Railway  of 
Havana.  600  w.  Ry  &  Loc  Engng — 
Aug.,  1906.    No.  78382  C. 

High-Speed  Bavarian  Locomotive.  Il- 
lustrated description  of  an  engine  de- 
signed for  running  normally  at  94  miles 
per  hour.  700  w.  Engr,  Lond — July  27, 
1906.    No.  78477  A. 

New  Northern  Pacific  Power.  Illus- 
trates and  describes  the  three  types  of 
locomotives  in  a  recently  completed 
order  for  70.  All  are  simple  engines  and 
the  boilers  of  all  contain  a  full  combus- 
tion chamber.  The  details  are  described 
and  other  information  given.  1800  w. 
Ry  &  Engng  Rev — Aug.  25,  1906.  No. 
78830. 

Pacific  and  Prairie  Type  Locomotives. 
Remarks  on  these  types  as  used  on  the 
C.  B.  &  Q.  Ry.  Illustrating  and  describ- 
ing recent  engines,  and  the  changes  in- 
troduced. 1000  w.  Am  Engr  &  R  R 
Jour — Aug.,  1906.    No.  78409  C. 

Texas  &  Pacific  4-4-2.  An  illustrated 
article  giving  information  concerning 
this  recently  built  engine  and  the  newly 
built  erecting  shop  at  Marshall,  Tex. 
600  w.  Ry  &  Loc  Engng — Aug.,  1906. 
No.  78384  C. 


The  Efficiency  of  the  Steam  Locomo- 
tive (Das  Leistungsgebiet  der  Dampf- 
lokomotive).  R.  Sanzin.  A  discussion 
pi  tests  on  the  Austrian  railways  with 
numerous  curves  showing  performances 
under  different  working  conditions.  Two 
articles.  6000  w.  Zeitschr  d\  Oesterr 
Ing  u  Arch  Ver — Aug.  3,  10,  1906.  No. 
78725,  each  D. 
Motor  Car. 

Railway-Motor-Car  Traffic.  T.  Hurry 
Richards  and  Sidney  B.  Haslam.  Deals 
with  the  use  of  these  cars  for  local  and 
branch  line  traffic,  discussing  the  com- 
mercial as  well  as  the  engineering  side 
of  the  question.  Illustrates  and  describes 
cars  used.  4000  w.  Inst  of  Mech  Engrs 
— July  30,  1906.    No.  78562  D. 

Gasoline.  Motor  Car  for  Main-Line 
Service  (Automotrice  a  Essence  de 
Petrole  pour  Voie  Ferree  Normale).  S. 
Herzog.  Illustrating  the  motor  of  the 
Orion  Works,  at  Zurich,  with  details 
of  the  engine  and  running  gear.  1000 
w.  1  plate.  Genie  Civil — July  14,  1906. 
No.  78717  D. 
Steam- Coach. 

Steam-Coach  for  Central  South  Afri- 
can Railways.  Gives  engravings  show- 
ing the  manner  in  which  an  existing 
suburban  coach  was  converted  into  a 
motor-coach.  Short  description.  300  w. 
Engng — July  27,  1906.  No.  78474  A. 
Train  Lighting. 

The  Verity-Dalziel  Train  Lighting 
System.  Describes  this  system  which  is 
in  use  experimentally  on  the  Midland 
Railway  of  England.  Diagrams.  3000  w. 
Elect'n^  Lond — Aug.  17,  1906.  No.  78,- 
846  A. 
Valve-Gears. 

Early  Valve-Gears  on  the  Pennsyl- 
vania Railroad.  C.  H.  Caruthers.  Illus- 
trated detailed  description  of  types  used 
as  early  as  1850,  and  before  the  adop- 
tion of  the  Stephenson  link  motion. 
2000  w.  R  R  Gaz — Aug.  17,  1906.  No. 
78620. 

Poppet  Valves  on  Locomotives.  De- 
scribes and  illustrates  locomotives  built 
in  Germany,  equipped  with  the  poppet 
valve  gear,  where  superheated  steam  is 
used.  "3000  w.  Ry  &  Engng  Rev— Aug. 
4,  1906.    No.  78429. 

Special  Valve  Gears  for  Locomotives. 
C.  J.  Mellin.  Read  before  the  Am.  Ry. 
Mas.  Mech.  Assn.  Describes  the  Gooch 
valve  motion,  the  Allan,  Hackworth,  Joy, 
Walschaert  and  modifications,  giving 
notes  for  adjusting  Walschaert  gear. 
Ills,  5000  w.  R  R  Gaz— Aug.  3,  1906. 
No.  78419. 

Water  Pick-Up  Apparatus  for  Loco- 
motives. Charles  S.  Lake.  Illustrates 
and  describes  different  forms  of  water 
pick-up  gear  in  use  upon  some  of  the 
principal  English  railways.  900  w.  Mech. 
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Engr — Aug.  4,  1906.    Serial.    1st  part. 
No.  78545  A. 
Wheels. 

Wear  and  Tear,  or  Diseases  of  Car 
Wheels.  Discusses  the  defects  of  car 
wheels  and  the  precautions  that  should 
be  taken  to  prevent  excessive  wear  or 
breakage.  3500  w.  St  Ry  Jour — Aug. 
25,  1906.    No.  78802  C. 

NEW  PROJECTS. 

China. 

Railway  Systems  of  China.  Maps 
showing  the  lines  under  traffic  or  under 
construction,  with  an  account  of  the 
past  experience,  and  present  outlook 
for  railways.  3000  w.  Engr,  Lond— 
Aug.  10,  1906.  No.  78678  A. 
Guatemala. 

The  Guatemala  Railway.  John  Y. 
Bayliss.  A  brief  account,  with  sketch 
map,  of  this  road  and  of  the  difficulties 
that  have  delayed  its  completion;  60 
miles  under  construction  will  complete 
the  line,  but  much  of  the  earlier  work 
must  be  reconstructed.  2000  w.  Jour 
W  Soc  of  Engrs — Aug.,  1906.  No. 
78891  D. 
Improvements. 

The  N.  Y.,  N.  H.  and  H.'s  New 
Haven  Improvement.  An  explanation  of 
the  conditions  at  this  point  where  im- 
portant branches  leave  the  main  line, 
and  the  maximum  limit  of  the  cut  oc- 
curs, and  the  changes  in  progress  to 
increase  the  clearance.  Gives  an  ac- 
count of  the  legal  difficulties  encount- 
ered. The  improvement  will  probably 
cost  between  four  and  five  million  dol- 
lars. Ills.  3000  w.  R  R  Gaz— Aug. 
24,  1906.  No.  78831. 
Reconstruction. 

The  Reconstruction  of  the  Cairo  Di- 
vision of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  R.  R.  Illustrated  de- 
tailed description  of  extensive  recon- 
struction work  on  this  division  in  Illi- 
nois. 5500  w.  Eng  Rec — Aug.  11,  1906. 
No.  78499. 
Trans-Andine. 

The  Trans-Andine  Railroad.  Major 
J.  Orton  Kerbey.  Some  interesting  in- 
formation concerning  the  various  rail- 
road projects  and  the  difficulties  in  the 
way  of  their  realization.  2000  w.  R  R 
Gaz— Aug.  3,  1906.    No.  78420. 

PERMANENT  WAY  AND  BUILDINGS. 

Curves. 

Curve  Resistance.  William  G.  Ray- 
mond. Explains  the  action  of  a  truck 
on  a  curve,  discussing  the  theory  of 
curve  resistance.  2500  w.  R  R  Gaz — 
Aug.  17,  1906.  No.  78619. 
Electric  Driving. 

Electric  Power  in  the  P.  R.  R.  Shops 
at  Altoona,  Pa.  Wait  Reynolds  Love- 
less. An  illustrated  article  describing 
the  extensive  use  made  of  electric  power 


in  this  large  plant.  2800  w.  Elec  Wld 
—Aug.  18,  1906.    No.  78655. 

Piece  Work. 

A  Rational  Method  for  the  Introduc- 
tion and  Management  of  Piece- Work  in 
Railroad  Shops.  William  S.  Cozad. 
From  a  paper  before  the  New  England 
R.  R.  Club.  An  explanation  of  methods 
adopted  in  the  Erie  R.  R.  shops.  3000 
w.  Am  Engr  &  R  R  Jour— Aug ,  1906. 
No.  7841 1  C. 

Rails. 

Comparison  of  American  and  Foreign 
Rail  Specifications,  with  a  Proposed 
Standard  Specification  to  Cover  Ameri- 
can Rails  Rolled  for  Export.  Albert 
Ladd  Colby.  Read  before  the  joint 
meeting  of  the  A.  I.  M.  E.  and  the  Ir. 
&  St.  Inst.  The  object  of  the  paper  is 
to  clear  up  some  matters  in  regard  to 
rails  for  export.  15000  w.  Ir  &  Coal 
Trds  Rev — July  27,  1906.  No.  78482  A. 
Shops. 

Big  Four  Shops  at  Indianapolis.  Plans 
and  brief  description  of  new  shops  to 
be  built  near  Indianapolis.  2000  w.  Ry 
Age — Aug.  3,  1906.    No.  78507. 

Organization  and  Economy  in  the 
Railway  Machine  Shop.  H.  W.  Jacobs. 
The  first  of  the  series  discusses  the  im- 
portance of  specializing  and  centralizing 
the  operation  and  equipment.  3500  w. 
Engineering  Magazine—September,  1906. 
No.  78776  B. 

Trenton  Shops  of  the  Pennsylvania 
Railroad.  Illustrated  detailed  descrip- 
tion of  shops  designed  to  care  for  the 
repairs  of  500  locomotives  in  service,  the 
present  capacity  being  35  locomotives 
per  month.  5000  w.  Ry  Age — Aug.  10, 
1906.  No.  78510. 
Station. 

Progress  of  the  Washington  Union 
Station.  An  illustrated  article  showing 
the  rapid  progress  being  made  on  the 
building  and  approaches.  2000  w.  R  R 
Gaz — Aug.  3,  1906.  No.  78418. 
Switches. 

Frogs  and  Switches.  Robert  E.  Ein- 
stein. Reviews  the  development  and  dis- 
cusses the  details,  especially  the  improve- 
ments of  recent  years,  and  the  defects. 
Sooo  w.  Jour  Assn  of  Engng  Socs — 
May,  1906.  No.  78588  C. 
Ties. 

Steel  and  Concrete-Steel  Ties  on  the 
L.  S.  &  M.  S.  Ry.  An  account  of  the 
experiments  made  on  this  road  with  the 
designs  invented  by  C  Buhrer.  Ills. 
2000  w.  Ry  &  Engng  Rev — Aug.  18, 
1906.  No.  78653. 
Tracks. 

The  Problem  of  Track  Support. 
Samuel  E.  Duff.  A  study  of  various 
systems  of  track  support  favoring  the 
longitudinal  system  of  steel.  Ills.  4000 
w.    Ind  Wld— Aug.  25,  1906.    No.  78829. 
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Train  Shed. 

Smokeless  Train  Shed.  Illustrated  de- 
scription of  the  new  train  shed  of  the 
D.,  L.  and  W.  Ry.  in  Hoboken,  N.  J. 
1600  w.  Ry  &  Loc  Engng — Aug.,  1006. 
No.  78386  C. 
Tunnels. 

A  Study  of  Air  Resistance  in  Rail- 
road Tunnels  (Studie  liber  den  Luft- 
widerstand  von  Eisenbahnziigen  in  Tun- 
nel Rohren).  O.  Stix.  A  theoretical  in- 
vestigation, deriving  formulas  for  com- 
putation, with  applications  to  the  Gott- 
hard  and  Simplon  tunnels.  2000  w. 
Schweiz  Bauzeitung — July  28,  1906,  No. 
78728  B. 

The  Ventilation  of  Tunnels.  Charles 
S.  Churchill.  Discusses  recent  improve- 
ments made,  and  additional  facts  ob- 
tained as  to  the  condition  of  the  air  in 
some  of  the  subways  and  tunnels  of 
Europe.  Ills.  5000  w.  Pro  Am  Soc 
of  Civ  Engrs — Aug.,  1906.  No.  78871  E. 
TRAFFIC. 

Freight. 

Hutchins'  Freight  Arrival  Record 
Forms.  Describes  the  scheme  of  F. 
Lincoln  Hutchins  in  use  on  the  Boston 
&  Maine.  1400  w.  R  R  Gaz — Aug.  3, 
1906.    No.  78414. 


Car  Service. 

Remedies   for   Diversion   of  Freight 
Cars.    J.  W.  Midgley.    Gives  suggested 
remedies,  discussing  their  merits.  3000 
w.    Ry  Age — Aug.  10,  1906.    No.  78512. 
Rates. 

Chicago-St.  Louis  Differentials  to 
Trans-Missouri  Points.  An  explanation 
of  the  demands  which  are  being  investi- 
gated with  a  view  to  the  re-adjustment 
of  freight  rates.  3000  w.  Ry  Age — 
Aug.  10,  1906.  No.  7851 1. 
Standard  Code. 

The  New  Standard  Code.  H.  W. 
Forman.  Reviews  the  whole  code,  dis- 
cussing rules  and  suggesting  amplifica- 
tions. 4000  w.  R  R  Gaz — Aug.  10,  1906. 
Serial.    1st  part.    No.  78521. 

MISCELLANY. 
Early  Railways. 

The  First  Railway  in  America.  E. 
W.  Hilgert.  A  brief  account  of  a  tram- 
way built  in  1809  by  Thomas  Leiper. 
1000  w.  Sci  Am  Sup — Aug.  18,  1906. 
No.  78623. 
Hepburn  Law. 

The  Hepburn  Law.  A  Brief  Review. 
Editorial  on  the  changes  in  the  law. 
2200  w.  R  R  Gaz— Aug.  3,  1906.  No. 
78413. 
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Axles. 

Axle  Failures  on  the  District  Electric 
Railway.  From  the  report  of  Major  J. 
W.  Pringle  to  the  Board  of  Trade,  con- 
cerning the  circumstances  attending  the 
fracture  of  two  axles,  which  led  to  par- 
tial derailment.  3000  w.  Mech  Engr — 
July  28,  1906.    No.  78463  A. 

Bow  System. 

Regenerative  Control  and  the  Bow 
Collector.  Gerald  Hooghwinkel.  Prin- 
cipally urging  the  use  of  the  bow  sys- 
tem and  explaining  its  advantages.  1700 
w.  St  Ry  Jour — Aug.  11,  1906.  No. 
78495  c. 

Car  Equipment. 

The  Electric  Car  Equipment  of  the 
Long  Island  Railroad.  W.  N.  Smith. 
The  present  number  gives  an  illustrated 
detailed  description  of  the  all-steel  cars 
to  be  used,  to  be  followed  by  a  full  ac- 
count of  their  electrical  equipment,  and 
of  the  tests  by  which  the  capacity  of  the 
motors  were  determined.  5500  w.  St 
Ry  Jour — Aug.  11,  1906.  Serial.  1st 
part.    No.  78493  C. 

Commercial  Success. 

Considerations  Affecting  the  Commer- 
cial Success  of  Electric  Railway  Under- 
takings. H.  M.  Hobart.  A  study  of  the 
factors   affecting  the   commercial  suc- 
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cess  of  an  electric  railway  system,  with 
a  comparison  of  two  plans  of  operation. 
2000  w. '  Tram  &  Ry  Wld — Aug.  9,  1906. 
No.  78671  B. 

Construction. 

Construction  Work  on  the  Inter- 
Urban  Railway,  Des  Moines,  Iowa.  Il- 
lustrates and  describes  the  main  features 
of  a  line  built  in  conformity  with  steam- 
road  practice.  2800  w.  St  Ry  Jour — 
Aug.  25,  1906.    No.  78801  C. 

Construction  Work. 

The  Construction  Work  of  the  Elgin- 
Belvidere  Electric  Railway.  Describes 
the  more  important  points  in  the  con- 
struction work  of  a  high  order,  nearing 
^completion  in  Illinois.  Ills.  4000  w. 
Elec  Ry  Rev — Aug.,  1906.    No.  78612. 

Electric  Railways. 

The  Tests  of  the  Electric  Railway 
Commission  of  the  Louisiana  Purchase 
Exposition  of  1904.  Editorial  review  of 
the  report  of  this  commission.  4700  w. 
Engng — Aug.  17,  1906.    No.  78853  A. 

Elevated. 

The  Market  Street  Elevated  Railway, 
Philadelphia.  An  illustrated  detailed 
description  of  the  construction  work. 
2800  w.  Eng  Rec — Aug.  11,  1906.  No. 
78501. 
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London  Depot. 

New  Cross  Depot  of  London  County 
Council  Tramways.  Illustrates  and  de- 
scribes a  large  car  shed  and  its  equip- 
ment for  handling  cars  on  a  conduit 
system.  Also  repair  shops  and  other 
features  of  interest.  2500  w.  Tram  & 
Ry  Wld— Aug.  9,  1906.    No.  78670  B. 

New  Zealand. 

Municipal  Electric  Railways  at  Wel- 
lington, New  Zealand.  Frank  C.  Perkins. 
Illustrated  description  of  a  railway 
power  plant  and  electric  railway  system 
operated  by  the  municipality  which  has 
recently  been  put  in  operation.  2500  w. 
Elec  Rev,  N  Y— Aug.  18,  1906.  No. 
78610. 

Operation. 

Operating  Details  of  the  Lackawanna 
&  Wyoming  Valley  Railroad.  An  illus- 
trated report  of  this  high-speed  third- 
rail  line,  its  method  of  operating,  traffic, 
and  related  matters  of  interest.  4800  w. 
St  Ry  Jour— Aug.  4,  1906.    No.  78441  C. 

Some  Operating  Features  of  the  To- 
ledo &  Indiana.  Reports  new  features 
introduced  in  the  operation  of  this  line 
which  at  present  extends  from  Toledo 
to  Bryan,  Ohio.  Ills.  2500  w.  St  Ry 
Jour — Aug.  4,  1906.    No.  78442  C. 

Rails. 

Rail  Corrugation:  A  Review!  A 
resume  of  the  opinions  expressed  as  to 
the  causes  of  the  phenomenon  of  the 
longitudinal  corrugations.  2500  w.  Elec 
Rev,  Lond — July  27,  1906.  Serial.  1st 
part.    No.-  78467  A. 

Reconstruction. 

The  Reconstruction  of  the  Clinton 
Street  Railway  System,  Clinton,  Iowa. 
The  reconstruction  work  amounted  to  a 
complete  rebuilding  of  the  system,  which 
is  now  considered  a  model  for  small 
cities.  An  illustrated  description  is 
given.  2500  w.  St  Ry  Jour — Aug.  4, 
1906.    No.  78443  C. 

Sanding. 

Sanding  Devices  for  Tramcars.  From 
an  article  by  Herr  Kosch,  in  Elektrische 
Bahnen  and  Betriebe,  describing  and 
criticising  a  number  of  these  arrange- 
ments. Ills.  800  w.  Elec  Engr,  Lond 
—Aug.  17,  1906.  No.  78841  A. 
Single-Phase. 

The  Advent  of  Single- Phase  Electric 
Traction.  C.  F.  Jenkin.  Read  before 
the  British  Assn.  Aims  to  call  attention 
to  the  rapid  advent  of  electric  traction 
on  railways;  to  explain  why  electrifica- 
tion is  being  adopted  and  its  advantages  ; 
and  to  describe  the  system  on  which  it 
should  t>e  carried  out.  8400  w.  Elec 
Engr,  Lond— Aug.  17,  1906.  No.  78840  A. 

The  Single- Phase  Railway  at  the 
Milan  Exhibition.  Illustrated  descrip- 
tion of  the  electric  railway  which  runs 
from  the  part  of  the  exhibition  in  the 
park  to  the  second  half  in  the  Piazza 


d'Armi.  1200  w.  St  Ry  Jour — Aug.  11, 
1906.    No.  78494  C. 

The  Spokane  and  Inland  Single- 
Phase  Railway.  J.  B.  IngersolL  Illus- 
trated detailed  description  of  this  elec- 
tric line  and  its  equipment  and  opera- 
tion. 2000  w.  Elec  Jour — Aug.,  1906. 
No.  78600. 

Steep  Grades. 

The  Steep-Grade  Electric  Railway 
from  Alto  to  La  Paz,  Bolivia.  J.  Pierce- 
Hope.  Abstract  of  a  paper  from  Pro, 
of  the  Mich.  Engng.  Soc.  Describes  an 
electric  road  6  miles  long  connecting 
points  differing  1390  ft.  in  level,  costing 
$70,000  per  mile.  900  w.  Eng  News — 
Aug.  23,  1006.    No.  78695. 

Stray  Current. 

Guarding  Against  Electrolysis  of  Un- 
derground Pipes.  Putnam  A.  Bates. 
Reports  tests  made  of  a  system  near 
New  York  City,  discussing  the  causes 
and  effects  of  stray  currents  and 
methods  of  preventing  or  overcoming 
electrolytic  action.  3500  w.  Eng  Rec — 
Aug.  4,  1906.    No.  78446. 

Remedies  for  Electrolysis.  A.  A. 
Knudson.  An  explanation  of  some  of 
the  attempts  to  remedy  this  trouble,  with 
the  results.  Ills,  2300  w.  Cassier's 
Mag— Aug.,  1906.  No.  78572  B. 
Substation. 

Sansom  Street  Substation,  Philadel- 
phia Rapid  Transit  Company.  Illus- 
trates and  describes  the  principal  fea- 
tures of  this  substation  in  the  closely 
built  business  district.  2000  w.  Elec  Ry 
Rev— Aug.,  1906.    No.  78613. 

Suspended  Road. 

The  Loschwitz  Suspended  Mountain 
Railway  (Die  Loschwitzer  Berg  Schwe- 
bebahn).  Wolfgang  Adolf  Muller.  A 
very  complete  account  of  an  inclined 
cable  railway  near  Dresden.  The  cars 
are  suspended  from  a  single  overhead 
rail,  and  drawn  bv  wire  rope,  the  maxi- 
mum incline  being  si. 5  per  cent.  5000 
w  1  plate.  Glasers  Annalen — July  15, 
1906.  No.  78726  D. 
Test-Car. 

Interurban  Test-Car  of  the  University 
of  Illinois.  Thomas  M.  Gardner.  An 
illustrated  detailed  description  of  this 
car  and  its  equipment.  2200  w.  Pro 
Am  Inst  of  Elec  Engrs — July,  1906.  No. 
78356  D. 
Tracks. 

The  Track  Construction  of  Under- 
ground Railways.  Gives  illustrated  de- 
scriptions of  the  types  of  track  adopted 
for  a  number  of  foreign  and  American 
underground  railways,  with  an  editorial 
discussion  of  track  construction  and  re- 
view of  the  development  on  lines  of  this 
class.  10000  w.  Eng  News— Aug.  2, 
1906.    No.  78392. 
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American  Architect,    w.    New  York. 

Am.  Engineer  and  R.  R.  Journal,   m.   New  York. 

American  Jl.  of  Science,   m.   New  Haven,  U.  S.  A. 

American  Machinist,    w.    New  York. 

Annales  des  Ponts  et  Chaussees.    m.  Paris. 

Ann.  d  Soc.  Ing.  e  d  Arch.  Ital.   w.  Rome. 

Architect,    w.  London. 

Architectural  Record,    m.    New  York. 

Architectural  Review,    s-q.  Boston. 

Architect's  and  Builder's  Magazine,   m.    New  York. 

Australian  Mining  Standard,    w.  Melbourne. 

Autocar,    w.    Coventry,  England. 

Automobile,    m.    New  York. 

Automobile  Magazine,    m.    New  York. 

Automotor  Journal,    w.  London. 

Beton  und  Eisen.    qr.  Vienna. 

Boiler  Maker,    m.    New  York. 

Brit.  Columbia  Mining  Rec.    m.    Victoria,  B.  C. 

Builder,    w.  London. 

Bull.  Am.  Iron  and  Steel  Asso.    w.    Phila.,  U.  S.  A. 
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Bulletin  de  la  Societe  d'Encouragement.    m.    1  aris. 
Bulletin  of  Dept.  of  Labor,    b-m.  Washington 
Bull.  Soc.  Int.  d'Electriciens.    m,  Paris. 
Bulletin  of  the  Univ.  of  Wis.,  Madison,  U.  S  A. 
Bulletin  Univ.  of  Kansas,    b-m.  Lawrence. 
Bull.  Int.  Railway  Congress,    m.  Brussels. 
California  Jour,  of  Tech.    m.    Berkeley,  Cal. 
Canadian  Architect.    111.  Toronto. 
Canadian  Electrical  News.    m.  Toronto. 
Canadian  Engineer,    m.    Toronto  and  Montreal. 
Canadian  Mining  Review,    m.  Montreal. 
Cassier's  Magazine,    m.    New  York  and  London. 
Cement,    b-m.    New  York. 
Cement  Age.    m.    New  York. 
Central  Station,    m.    New  York. 
Chem.  Met.  Soc.  of  S.  Africa,   m.  Johannesburg. 
Colliery  Guardian,    w.  London. 
Compressed  Air.    m.    New  York. 
Comptes  Rendus  de  l'Acad.  des  Sciences,   w.  Paris. 
Consular  Reports,    m.  Washington. 
Deutsche  Bauzeitung.    b-w,  Berlin. 
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Domestic  Engineering,    m.  Chicago. 
Economic  Geology,    m.    So.  Bethlehem,  Pa. 
Eisenbahntechnische  Zeitschrift.    b-m.  Berlin. 
Electrical  Engineer,    zv.  London. 
Electrical  Magazine,    m.  London. 
Electrical  Review,    m.  London. 
Electrical  Review,    zv.    New  York. 
Electric  Journal,    m.    Pittsburg,  Pa. 
Electrical  World,    zv.    New  York. 
Electrician,    zv.  London. 
Electricien.    w.  Paris. 
Electricity,    zv.  London. 

Electrochemical  and  Met.  Industry,    m.    N.  Y. 
Elektrotechnische  Zeitschrift.    zv.  Berlin. 
Elektrotechnik  u  Maschinenbau.    zv.  Vienna. 
Electrotechnische  Zeitschrift.    w.    Berlin  . 
Elettricita.    zv.  Milan. 
Engineer,    zv.  London. 
Engineer,    s-m.  Chicago. 
Engineering,    zv.  London. 

Engineering  and  Mining  Journal     zv.    New  York. 

Engineering  Magazine,    m.    New  York  and  London. 

Engineering  News.    zv.    New  York. 

Engineering  Record,    zv.    New  York. 

Engineering  Review,    m.  London. 

Eng.  Soc.  of  Western  Penna.  m.  Pittsburg,  U.S.A. 

Far  Eastern  Review,    m.    Manila,  P.  I. 

Fire  and  Water,    zv.    New  York. 

Foundry    m.    Cleveland,  U.  S.  A. 

Genie  Civil,    zv.  Paris. 

Gesundheits-Ingenieur.    s-m.  Miinchen. 

Giorn.  dei  Lav.  Pubb.  e  d  Str.  Ferr.    zv.  Rome. 

Glaser's  Ann.  f  Gewerbe  &  Bauwesen.    s-m.  Berlin. 

Ice  and  Refrigeration,    m.    New  York. 

Industrial  World,    zv.  Pittsburg. 

Ingenieria.    b-m.    Buenos  Ayres. 

Ingenieur.    zv.  Hague. 

Insurance  Engineering,    m.    New  York. 
Int.  Marine  Engineering,    m.    New  York. 

Iron  Age.    zv.    New  York. 
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Improved  Machinery 


New  Processes  and  Appliances 

The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  as  the 
information  is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale*  it  is  proper 
to  say  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements  made, 


600-Ton  Hydraulic  Wheel  Press. 

THE  increase  in  the  use  of  wheels  with 
steel  tires  has  caused  several  changes 
to  be  made  in  railway  repair  shop  equip- 
ment Until  very  recently  hydraulic  wheel 
presses  of  more  than  400  tons  capacity  had 
not  been  known.  Many  shops  have  found 
difficulty  in  removing  steel  tired  wheels 


pany,  New  York,  has  placed  on  the  market 
a  newly  designed  hydraulic  wheel  press  of 
600  tons  capacity,  which  has  already  met 
with  such  favor  as  to  insure  its  continued 
success. 

The  distance  between  the  ram  and  the 
resistance  post,  which  is  a  steel  casting,  is 
8'  3".    Four  tension  bars  are  used  instead 


from  their  axles,  due  to  the  great  pressure 
caused  by  shrinking  on  the  tires  after  the 
usual  pressure  of  150  tons  has  been  exerted 
to  place  the  wheel  center  on  the  axle.  In 
some  instances  it  has  been  necessary  to  re- 
move the  tires  or  drill  the  hub  to  start  the 
center.  Realizing  the  importance  of  a  ma- 
chine of  such  capacity  as  to  eliminate  these 
difficulties,  the  Niles-Bement-Pond  Com- 


of  two,  and  the  post  is  so  arranged  that  the 
weight  is  entirely  removed  from  the  ten- 
sion bars.  The  cylinder,  which  is  made  of 
cast  steel,  has  an  outside  diameter  of  27". 
The  pump,  which  has  three  plungers,  is  on 
the  side  of  the  machine  handy  for  the  opera- 
tor. A  \2y2  horse  power  motor  is  used  to 
operate  the  pump.  The  height  between  the 
tension  bars  is  90",  and  the  machine  will 
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take  wheels  84"  in  diameter  on  the  tread. 

The  machine  is  mounted  on  a  base  plate, 
hut  no  strains  are  transmitted  to  it,  and  all 
pressure  is  taken  by  the  tension  bars.  The 
cylinder  is  bored  true  and  lined  with  copper 
expanded  into  place  and  burnished.  The 
piston  is  packed  with  best  cup  leather,  is 
tight,  durable  and  causes  little  friction.  The 
run  is  counterweighted  for  quick  return 
when  the  release  valve  is  open.  The  safety 
valve  can  be  set  to  open  at  a  desired  pres- 
sure, and  is  protected  from  tampering  by 
a  lock  box.  The  pressure  gauge  is  gradu- 
ated for  tons  of  pressure  and  for  pounds 
per  square  inch  on  the  ram.  The  water 
tank  is  bolted  under  the  cylinder,  and  takes 
the  discharge  and  supplies  the  pumps.  Sev- 
eral of  these  machine  are  now  in  use  in  one 
of  the  largest  railway  repair  shops. 


Triplex  Power  Pumps. 

IT  may  be  safely  said  that  there  is  no 
I  field  of  industry  where  electricity  has 
played  so  great  a  part  in  improving  con- 
ditions of  labor  and  at  the  same  time  re- 
ducing the  operating  expenses  as  it  has  in 
the  vast  mining  plants  and  factories  all 
over  the  world.  The  Goulds  Manufactur- 
ing Company  have  for  several  years  given 
special  attention  to  electric  pumps.  Hun- 
dreds of  their  pumps  are  in  use  all  over 
the  world,  giving  the  best  of  satisfaction, 
and  the  renewal  of  orders  from  old  cus- 
tomers is  an  evidence  of  the  high  esteem 
in  which  they  are  held  by  those  that  use 
them.  Goulds  triplex  power  pumps  are  the 
highest  in  efficiency  of  any  make;  that  is, 


they  will  pump  more  water  for  the  amount 
of  power  expended  than  pumps  of  other 
types,  and  when  it  is  taken  into  considera- 


tion that  one  of  these  pumps  driven  by  an 
electric  motor  will  cost  for  power  only 
from  \%  to  3  cents  per  horse-power-hour, 
or  only  what  coal  alone  at  $3.00  per  ton 
would  cost  to  run  a  steam  pump  of  most 
modern  design,  it  will  be  readily  seen  that 
the  triplex  pump  is  a  most  effective  and 
economical  apparatus.  In  addition  to  this 
the  electric  pump  can  be  arranged  to  start 
and  stop  automatically,  as  the  demands  of 
the  service  may  require,  or  the  pumps  in 
various  parts  of  buildings  can  be  controlled 
from  some  central  station  if  desired.  The 
Goulds  Manufacturing  Company,  Seneca 
Falls,  N.  Y.,  are  the  original  builders  of 
triplex  pumps  in  this  country. 

Motor  Driven  Centrifugal  Pumps. 

HTHE  general  use  of  centrifugal  pumps  in 
■  this  country  has,  until  recently,  been 
confined  to  installations  where  a  low  lift 
was  required,  but  the  multi-stage  centrifu- 
gal pump,  for  heads  ranging  as  high  as 
2,500  feet  or  more,  is  rapidly  coming  into 
general  favor.  Among  the  numerous  fea- 
tures that  recommend  pumps  of  this  type 
are  their  low  first  cost,  the  small  space 
which  they  occupy,  the  light  foundations 
needed,  and  the  limited  amount  of  attention 
that  they  require.  They  are  safe  to  oper- 
ate, because  they  will  produce  no  more  than 
approximately  the  maximum  pressure  for 
which  they  are  designed,  even  if  the  deliv- 
ery is  almost  or  entirely  stopped  by  the  clos- 
ing of  the  valves  in  the  discharge  pipe. 
They  are  also  able  to  handle  gritty  waters, 
and,  when  made  of  acid  resisting  materials, 
will  handle  acidulous,  corrosive  or  viscous 
fluids  to  good  advantage. 

The  Allis-Chalmers  Co.,  Milwaukee,  one 
of  whose  small  units  is  illustrated  herewith, 
designs  these  pumps  for  any  capacity  and 
condition  of  service  within  the  range  of 
their  adaptability,  and  the  construction  of 
each  is  planned  with  careful  reference  to 
the  requirements  of  the  service  for  which 
it  is  intended.  They  may  be  used  in  min- 
ing operations,  for  irrigation  work,  for  aux- 
iliary pumping  stations  in  cities,  for  muni- 
cipal fire  service,  for  feeding  boilers,  or  for 
any  other  service  of  a  similar  nature,  liu, 
pumps  are  built  with  as  many  runners  as 
there  are  stages  through  which  the  water 
is  required  to  be  handled,  each  stage  raising 
the  total  required  quantity  of  water  through 
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its  proportion  of  the  total  net  head.  The 
runners  are  designed  after  the  well-known 
"  enclosed "  type,  the  water  entering  and 
leaving  each  runner  axially.  All  of  the 
runners  are  mounted  on  a  common  shaft. 
A  stationary  guide  wheel  is  introduced  be- 
tween each  runner,  the  function  of  this 
wheel  being  to  take  the  water  from  the 
tips  of  the  vanes  of  one  runner  and  conduct 
it  through  suitably  designed  passages  to 
the  inlet  side  of  the  succeeding  or  next 
runner.  After  the  water  has  passed 
through  the  last  runner  it  is  guided  into 
the  volute  shaped  casing.    Partcular  at- 


motors  are  also  flexible  in  their  operation. 
As  the  speed  is  constant,  the  power  and 
output  are  in  inverse  ratio  to  the  head 
pumped  against,  so  that  the  efficiency  re- 
mains practically  constant  within  the  limits 
for  which  the  pump  is  designed.  Then,  too, 
the  speed  necessary  for  operating  under 
high  heads  can  be  obtained  without  in- 
creasing the  impeller  diameter  of  the  pump 
to  such  an  extent  as  to  render  its  construc- 
tion impracticable.  Further,  it  sometimes 
becomes  necessary  to  erect  pumping  ma- 
chinery at  a  distance  from  the  source  of 
power,  and  in  such  cases  the  use  of  elec- 


tention  is  given  to  securing  for  these  pumps 
casting  of  smooth  surface,  free  from  ir- 
regularities, in  order  to  reduce  the  hy- 
draulic friction  to  a  minimum;  and  of 
those  portions  of  the  interior  of  the  pump 
casing  and  runners  through  which  the  wa- 
ter passes  at  high  velocity  all.  accessible 
parts  are  machined.  The  waterways  are  of 
relatively  large  area,  and  the  contour  of 
the  vanes  is  such  as  to  produce  the  h»*st 
results  for  the  particular  service  required. 
The  pump  remains  in  lateral  balance  under 
varying  loads  and  conditions.  When  prop- 
erly adjusted,  these  pumps  will  run 
smoothly,  without  undue  jar  or  vibration, 
and  care  has  been  taken  in  their  design  to 
secure  the  highest  possible  efficiency, 
strength,  durability  .  and  accessibility.  The 
pumps  may  be  driven  either  by  induction 
or  direct  current  motors.  Both  pump  and 
motor  are  mounted  on  a  common  bedplate. 

The  electrically  driven  pump  has  a  num- 
ber of  important  advantages.  One  of  these 
is  that,  on  account  of  the  high  rotative 
speed,  less  work  needs  to  be  done  for  each 
revolution,  thus  reducing  the  size  of  the 
unit.    Pumps  directly  connected  to  electric 


trie  current  greatly  simplifies  the  problem 
of  construction. 


Golden  Clean  Seat  Valves. 
HP  HE  Golden  Clean  Seat  globe  and  angle 
*  valves  are  made  screwed  and  flanged 
ends  up  to  3".  These  valves  are  of  a  heavy 
pattern,  first  class  material  and  workmanship, 
and  correct  mechanical  construction.  Re- 
ferring to  the  sectional  cut,  interest  at  once 
centers  in  the  disc,  seat,  bonnet  joint,  and 
the  general  substantial  construction  through- 
out. The  diaphragm  is  made  very  heavy 
to  prevent  springing,  thereby  compelling 
the  disc  always  to  seat  squarely.  Attention 
is  called  to  the  valve  or  disc  wherein  exists 
the  positive  self-cleaning  of  the  seat  and 
disc.  The  bottom  of  the  disc  is  hollow 
with  solid  cast  eccentric  lugs  on  the  side. 
The  slot  or  groove  is  cut  through  between 
the  lugs,  also  the  entire  outside  diameter, 
consequently  when  the  slot  or  groove  comes 
flush  with  the  seat,  the  steam,  water,  or  air 
blows  or  jets  directly  across  the  seat  and 
disc,  absolutely  cleaning  them  all  of  sedi- 
ment just  before  closing.  This  projection 
on  the  bottom  of  the  valve  or  disc  is  very 
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important,  as  it  acts  as  the  first  cut-off  or 
throttle  in  protecting  the  seat  and  disc 
against  ruinous  effects  of  wire  drawing  of 
the  steam.  This  construction  of  the  valve 
disc  is  especially  important,  when  the  valve 
is  cracked  or  slightly  open,  as  the  projec- 
tion is  large  and  substantial,  and  the  bottom 
of  the  disc  being  hollow,  the  steam  or  water 
will  jet  through  the  slot  or  groove  with- 
out any  injury  to  the  seat  and  disc. 


ing  to  the  very  heavy  construction,  this 
valve  will  resist  the  stress  and  strains  at 
this  vital  point.  This  is  a  decided  improve- 
ment over  any  other  form  of  bonnet  joint. 
These  valves  are  made  in  the  extra  heavy 
pattern  suitable  for  275  pounds  working 
steam  pressure,  tested  with  1,000  pounds 
water  pressure  and  also  made  for  hydraulic 
and  compressed  air  service  for  all  pressures 
including  2,500  pounds.    A  variation  is  the 


Another  important  feature  is  that  the 
valve  can  be  packed  when  open  as  the 
back  of  the  valve  disc  is  faced  and  comes 
to  a  seat  on  the  bottom  of  the  bonnet. 
The  valve  seat  is  flat  and  narrow,  having 
many  advantages  over  any  other  form.  The 
bonnet  of  this  valve  is  made  with  a  long 
thread  engaging  the  body  of  the  valve  with 
a  bevel  joint,  insuring  a  tight  joint.  Ow- 


Golden  Clean  Seat  boiler  blow-off,  which 
has  the  same  simple  and  positive  feature 
of  self-cleaning  the  seat  and  disc.  The 
body  of  the  valve  being  iron  or  steel  is 
fitted  with  renewable  bronze  seats  and  solid 
bronze  valve  or  disc.  These  valves  are 
made  by  the  Golden- Anderson  Valve  Spe- 
cialty Co.,  Fulton  Building,  -Pittsburgh Pa., 
who  will  furnish  fuller  information  on  re- 
quest. 
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Personal. 

— J.  F.  Davis,  formerly  connected  with 
the  Pittsburgh  office  of  the  Atlas  Engine 
Works,  Indianapolis,  has  been  transferred 
to  the  Company's  offices  at  Chicago. 

—Mrs.  Francis  A.  W.  Mcintosh,  form- 
erly advertising  manager  of  the  Standard 
Tool  Co.,  Cleveland,  and  more  recently 
connected  with  the  advertising  department 
of  Power,  New  York,  now  has  charge  of 
the  publicity  department  of  the  Norton  Co., 
Worcester. 

—J.  P.  Johnston,  for  several  years  past 
the  general  sales  manager  for  the  Weber 
Steel  Concrete  Chimney  Co.,  Chicago,  has 
resigned  to  become  sales  manager,  Water 
Tube  Boiler  Department  of  the  Atlas  En- 
gine Works,  Indianapolis.  Mr.  Johnston's 
offices  will  be  at  the  Company's  plant  in 
Indianapolis. 

W.  H.  Whiteside,  president  of  the  Allis- 
Chalmers  Co.,  Milwaukee,  returned  recently 
from  a  two  months'  combined  business  and 
pleasure  tour  of  England,  France,  Germany 
and  Switzerland.  Mr.  Whiteside  inspected 
various  large  manufacturing  industries  of 
England  and  on  the  continent.  Among 
them  he  visited  the  plants  of  the  leading 
English  steam  turbine  builders,  whose 
American  rights  for  building  Parsons  steam 
turbines  for  marine  and  land  use,  are  en- 
joyed by  the  Allis- Chalmers  Co. 

— R.  E.  Mathot,  Member  American  So- 
ciety Mechanical  Engineers,  an  expert  in  gas 
engines  and  author  of  several  works  and 
lectures  on  gas  engines,  producers,  and 
automobiles,  author  of  "  Gas  Engines  and 
Producer-Gas  Plants,"  will  make  his  an- 
nual trip  in  America  in  November.  Those 
interested  in  his  specialities  who  would  like 
to  meet  him  for  consultation  regarding  im- 
provements in  their  construction  or  plants 
may  write  to  him  for  an  appointment,  to 
American  Society  Mechanical  Engineers,  12 
West  Thirty-first  Street,  New  York, 

Industrial  Notes. 

— The  new  12  stall  roundhouse  for  the 
Southern  Railway  Co.,  Asheville,  N.  C,  is 


to  be  equipped  by  the  B.  F.  Sturtevant  Co., 
Boston,  with  complete  heating  system. 

— Bethlehem  Foundry  &  Machine  Co., 
Bethlehem,  announces  that  Frederick  W. 
Conlin  has  been  appointed  vice-president 
and  general  sales  manager,  J.  George  Leh- 
man as  manager  and  Ira  E.  Krause  as 
secretary  and  assistant  manager. 

—Owing  to  the  increasing  demand  for  its 
product  throughout  the  Southern  States, 
the  Chicago  Pneumatic  Tool  Co.  have 
opened  an  office  1012  Memphis  Trust  Build- 
ing, Memphis,  Tenn.,  in  charge  of  J. 
Francis  Small. 

The  Buffalo  Forge  Co.,  Buffalo,  report 
an  increasing  business  in  Japanese  export 
trade,  and  have  recently  closed  a  contract 
with  Mitsui  &  Co. .  for  36  extra  heavy 
smith-shop  forges,  17  large  railroad  forges 
and  5  two-section  heating  furnaces. 

—The  R.  D.  Nuttall  Co.,  Pittsburg,  have 
ordered  equipment  for  their  small  gear  de- 
partment, particularly  for  the  manufacture 
of  automobile  gears,  which  will  practically 
double  the  output  of  bevels  and  worm 
gearing. 

— The  boiler  room  equipment  of  the 
Kansas  City  Portland  Cement  Co.,  Inde- 
pendence, Mo.,  will  include  two  standard 
economizers  and  an  induced  draft  apparatus 
consisting  of  two  steel  plate  fans  with  di- 
rect-connected engines,  all  to  be  manufac- 
tured by  the  B.  F.  Sturtevant  Co.,  Boston. 

— The  Kilburne  and  Clark  Co.,  Seattle, 
have  recently  placed  a  large  order  with  the 
Electric  Cable  Co.,  New  York,  for  the 
Voltax  liquid  compound  to  be  used  as  a 
waterproof  paint  for  the  protection  of  rail- 
way bridges  which  this  company  has  in 
course  of  construction  on  the  Pacific  coast. 

— Buell  &  Mitchell,  120  Liberty  Street, 
New  York,  have  been  appointed  New  York 
representatives  for  the  Scaife  water  filters, 
manufactured  by  Wm.  B.  Scaife  &  Sons  Co., 
Pittsburgh.  A  large  display  room  will  be 
maintained,  showing  the  various  styles  and 
sizes  of  filters  in  actual  operation. 

— The  Ransome  &  Smith  Co.,  New  York, 
has  closed  a  contract  with  the  Coe  Brass 
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Mfg.  Co.,  Torrington,  Conn,,  for  the  con- 
struction of  a  new  50x140  ft.  three  story 
machine  shop  and  a  new  50x140  ft.  two 
Story  blacksmith  shop  to  be  built  of  rein- 
forced concrete  throughout. 

— The  Stayman  Manufacturing  Co.,  Jer- 
sey City,  has  just  awarded  to  the  Under- 
writers Engineering  and  Construction  Co., 
New  York,  a  contract  for  the  construction 
of  a  large  machine  and  forge  shop.  The 
buildings  throughout  will  be  constructed 
of  reinforced  concrete. 

— The  Buffalo  Forge  Co.,  Buffalo,  have 
recently  closed  a  contract  with  the  Bethle- 
hem Steel  Co.  for  forced  draft  equipment, 
consisting  of  six  fans  and  engines  (direct 
connected)  to  drive  the  same.  There  is  in- 
cluded in  the  contract  provision  for  com- 
plete accessories  in  the  line  of  dampers, 
speed  regulating  valves,  piping,  ducts,  etc. 

— Forge  exhaust  and  blast  apparatus, 
furnished  by  the  B.  F.  Sturtevant  Co., 
Boston,  is  being  installed  by  the  Morse 
Twist  Drill  &  Machine  Co.,  New  Bedford ; 
Brown  &  Sharpe  Mfg.  Co.,  Providence; 
Providence  Technical  High  School,  Provi- 
dence; C.  B.  Hutchinson,  Lyndonville,  Vt. ; 
Lynn  Manual  Training  School,  Lynn. 

— The  Chicago  Pneumatic  Tool  Co.,  Chi- 
cago, announce  the  fact  they  have  received 
from  the  printers  their  new  compressor 
catalogue,  consisting  of  118  pages — printed 
two  colors — in  which  several  new  types  and 
sizes  of  compressors  are  shown,  including 
their  new  Hamilton  Corliss  machines 
Those  interested  will  receive  copy  upon  re- 
quest. 

—The  Borough  of  Kutztown,  Pa.,  after 
operating  a  municipal  lighting  plant  for 
some  time  is  increasing  its  capacity  by  the 
installation  of  a  125  H.  P.  "  Hornsby-Ak- 
royd"  oil  engine.  The  present  plant  con- 
sists of  a  65  H.  P.  "  Hornsby-Akroyd  "  oil 
engine  belted  to  generator.  Both  engines 
supplied  by  the  De  La  Vergne  Machine  Co., 
New  York. 

— The  Atlas  Engine  Works,  Indianapolis, 
Whose  Chicago  Sales  Offices  have  for  sev- 
eral years  past  been  in  suites  900-902  Fisher 
Building,  will,  upon  completion  of  the  new 
Fisher  Building  in  November,  increase 
their  present  quarters  by  the  addition  of 
several  larger  offices.    Frank  H.  Baker  will 


continue  aat  the  head  of  the  Chicago  or- 
ganization. 

— The  popularity  of  the  new  Sturtevant 
enclosed  engine,  with  forced  lubrication 
and  watershed  partition,  is  shown  by  recent 
sales,  among  which  may  be  included  the 
Jeansville  Iron  Works  Co.,  Hazelton,  Pa. ; 
Mutual  Wheel  Co.,  Moline,  111.;  Rand- 
Avery  Supply  Co.,  Boston;  Wood  Worsted 
Mills,  Lawrence,  Mass. ;  W.  W.  Gleckner 
&  Sons  Co.,  Canton,  Pa. ;  MacArthur  Bros. 
Co.,  Glen  Lyn,  Pa. ;  Thomas  Smith,  Chi- 
cago. 

— The  Bridgeport  Theatre  Co.,  Bridge- 
port, are  now  manufacturing  concrete 
blocks  for  the  erection  of  a  large  theatre. 
It  is  estimated  that  50,000  blocks  will  be 
required,  together  with  1,500  feet  of  water 
table,  sills,  etc.  It  is  stated  that  this  is  to 
be  the  first  of  a  chain  of  theatres  to  be 
erected  of  concrete  blocks  throughout  the 
East.  Hercules  machines'  made  by  the 
Century  Cement  Machine  Co.,  Rochester, 
are  being  used  exclusively. 

— L.  O.  Koven  &  Brother,  New  York, 
have  broken  ground  for  the  erection  of  a 
machine  shop.  This  building  will  be  lo- 
cated in  Jersey  City  to  the  south  of  their 
Plate  Steel  Works.  The  building  will  be 
of  mill  construction  and  will  have  a  height 
of  five  stories.  The  shop  is  to  be  used  for 
turning  out  special  machinery  used  in  con- 
nection with  the  sheet  steel  and  plate  steel 
work  manufactured  by  this  firm.  It  will  be 
fitted  up  with  the  best  tools  required  for 
doing  a  very  large  range  of  machine  work. 

— The  Philadelphia  and  Reading  Rail- 
road have  just  placed  an  order  for  heating 
and  ventilating  equipment  for  use  in  the 
additions  they  are  making  to  their  machine 
and  boiler  shops.  The  contract  awarded  to 
the  Buffalo  Forge  Co.  includes  six  immense 
fans,  heaters,  tempering  coils,  piping,  etc. 
The  heaters  are  arranged  for  use  with 
atmospheric  pressure  steam  in  connection 
with  the  Warren  Webster  vacuum  system. 
The  fans  are  to  be  belt  driven  from  elec- 
tric motors. 

— De  La  Vergne  Machine  Co.,  New 
York,  reports  the  following  among  other 
recent  orders  received  for  "  Hornsby- 
Akroyd  "  oil  engines :  Central  New  Eng- 
land Ry.  Co.,  Hartford,  7  h.  p.  geared  to 
pump;  F.  J.  Stokes  Machine  Co.,  Philadel- 
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phia,  25  h.  p. ;  Hastings  Pavement  Co., 
New  York,  16  h.  p.;  W.  F.  Norman  Sheet 
Metal  Mfg.  Co.,  Nevada,  Mo.,  50  h.  p.; 
Union  Ballast  Co.,  New  York,  one  20  h.  p. 
and  one  32  h.  p.;  D.  P.  Forst  &  Co.,  Tren- 
ton, 13  h.  p. ;  Webb  Wire  Works,  New 
Brunswick,  32  h.  p. ;  J.  W.  Lippincott,  S. 
P.  Scott  &  Max  Meyer,  Little  Rock,  Ark., 
50  h.  p.  engine  to  drive  a  De  La  Vergne 
ice  machine. 

— Ball  Engine  Co.,  Erie,  Pa.,  report 
among  recent  orders  the  following:  One 
700  H.  P.  cross  compound  for  City  of  Au- 
rora. One  800  H.  P.  cross  compound  for 
National  Tube  Co.,  Pittsburg.  Two  700 
H.  P.  cross  compound  for  Duluth  &  Iron 
Range  Ry.,  Duluth.  One  600  H.  P.  cross 
compound  for  Flint  Lt.  &  Pwr.  Co.,  Flint, 
Mich.  One  700  H.  P.  cross  compound  for 
Pennsylvania  R.  R.  Co.,  Altoona,  Pa.  One 
550  H.  P.  single  cylinder  for  Washington 
Elec.  Light  &  Power  Co.,  Washington,  Pa. 
One  550  H.  P.  single  cylinder  for  Natal- 
bany  Lum.  Co.,  Montpelier,  La.  One  400 
H.  P.  single  cylinder  and  one  320  H.  P. 
single  cylinder  for  Craddock-Terry  Co., 
Lynchburg,  Va. 

— The  Wile  Power  Gas  Co.,  Rochester, 
report  the  following  recent  orders  for  their 
automatic  pressure  and  suction  gas  pro- 
ducers :  300  H.  P.  automatic  pressure  pro- 
ducer for  Penn.  Hardware  Co.,  Reading. 
750  H.  P.  plant  for  Edison  Phonograph  Co., 
Orange,  N.  J. ;  plant  composed  of  a  battery 
of  three  250  H.  P.  automatic  pressure  pro- 
ducers to  furnish  gas  for  fuel  purposes,  re- 
placing illuminating  gas.  150  H.  P.  suction 
gas  producer  for  Columbia  Nut  &  Bolt  Co., 
Bridgeport,  to  drive  four  cylinder  producer 
gas  engine.    400  H.  P.  automatic  pressure 


producer  for  Superior  Steel  Co.,  Carnegie, 
Pa.  Battery  of  two  200  H.  P.  producers 
to  furnish  gas  for  fuel  purposes  to  take  the 
place  of  natural  gas.  60  H.  P.  suction  gas 
producer  for  Ransome  Concrete  Machinery 
Co.,  Plainfield,  N.  J.,  to  drive  two-cylinder 
producer  gas  engine. 

— The  Carborundum  Co.,  Niagara  Falls, 
has  started  construction  work  on  a  large 
branch  plant  in  Germany.  This  company 
is  the  sole  American  manufacturer  of  car- 
borundum in  the  various  forms  in  which  it 
is  used  for  grinding  purposes,  and  the  de- 
mands of  its  European  trade  have  in- 
creased so  rapidly  that  the  establishment  of 
a  branch  works  on  the  Continent  has  be- 
come absolutely  necessary.  A  German 
company  has  been  formed  under  the  title 
"  Deutsche  Carborundum  Werke,  G.  m.  b. 
h."  The  new  works  are  located  at  Reis- 
holz,  a  manufacturing  suburb  of  Dussel- 
dorf.  The  construction  of  the  new  plant  is 
under  the  supervision  of  one  of  the  Am- 
erican engineers  of  the  Carborundum  Co. 
Five  kilns  for  the  manufacture  of  vitrified 
wheels  are  provided  for,  two  of  these  to  be 
built  at  once.  The  buildings  when  com- 
pleted will  embody  all  of  the  latest  and 
most  improved  machinery  for  the  manu- 
facture of  abrasive  materials.  It  is  ex- 
pected the  new  works  will  be  in  operation 
by  January  1,  1907.  The  Carborundum  Co. 
has  for  some  time  maintained  large  stores 
in  London  and  Berlin  and  has  agencies  in 
most  of  the  principal  cities  of  Great 
Britain,  Germany,  Denmark,  Norway, 
Sweden  and  Russia.  With  the  completion 
of  the  German  works,  the  European  busi- 
ness can  be  largely  increased  on  account  of 
the  better  service  that  can  be  given. 


NEW  CATALOGUES  AND  TRADE  PUBLICATIONS 


These  catalogues  may  de  had  free  oj  charge  on  application  to  the  firms  issuing  them. 
Please  mention  The  Engineering  Magazine  zvhen  you  write. 


Blue  Print  Machines. 

J.  H.  Wagenhorst  &  Co.,  Youngstown. — 
Circular  containing  an  illustrated  description  of 
electric  blue  printing  machines.  It  also  con- 
tains many  testimonial  letters,  a  list  of  users 
and  prices  for  the  various  types  of  machines. 

Boring  Machines. 

Barrett  Machine  Tool  Co.,  Meadville,  Pa. — 
Catalogue    No.    6    illustrating    and  describing 


horizontal  boring  machines,  together  with  many 
testimonial  letters  from  users.  10^  by  7^2  in.; 
pp.  46. 

Cement  Stone  Machine. 

Century  Cement  Machine,  Co.,  Rochester. — 
Catalogue  illustrating  and  describing  cement 
stone  machines  and  showing  the  many  different 
designs  of  stone  this  machine  can  produce.  8 
by  10  in.;  pp.  68. 
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Drilling  Machines. 

H.  G.  Barr,  Worcester. — Five  loose  sheets 
illustrating  and  describing  sensitive  drills  and 
drilling  machines,  together  with  specifications. 
%y2  by  ii  in. 

Drill  Presses, 

Henry  &  Wright  Mfg.  Co.,  Hartford. — Cata- 
logue illustrating  and  describing  ball  bearing 
drill  presses  and  filing  machines,  6  by  9  in.; 
pp.  20, 

Electric  Equipment. 

General  Electric  Co.,  Schenectady,  N.  Y.— 
Bulletins  Nos.  4443,  6,  7,  9,  and  50  treating  of 
controllers,  motors,  feeder  panels,  plug  switches, 
and  railway  motors  respectively. 

Exhaust  Heads. 

Ohio  Blower  Co.,  Cleveland. — Small  booklet 
illustrating  and  describing  the  "  Swartwout  " 
exhaust  head.    3^2  by  $y2  in.;  pp.  16. 

Gasoline  Engines. 

Fairbanks,  Morse  &  Co.,  Chicago. — Catalogue 
devoted  to  a  description  of  vertical  gasoline, 
gas,  and  kerosene  engines.  Illustrated.  6  by 
9  in.;  pp.  32. 

Gear  Shaper. 

Fellows  Gear  Shaper  Co.,  Springfield,  Vt. — 
Well-printed  catalogue  devoted  to  an  illustrated 
description  of  gear  shapers.    6  by  9  in.;  pp.  40. 

Grates. 

Martin  Grate  Co.,  Chicago. — Catalogue  con- 
taining an  illustrated  description  of  the  Martin 
anti-friction  rocking  grate  for  steam  boilers. 
9  by  6  in.;  pp.  28. 

Grinding  Machinery. 

Builders  Iron  Foundry,  Providence. — Cata- 
logue, pocket  size,  illustrating  and  describing 
grinding  and  polishing  machinery.  Counter- 
shafts and  wood  polishing  wheels  are  also  given 
a  place.  by  6  in.;  pp.  114. 

Hoisting  Engines. 

Wellman-Seaver-Morgan  Co.,  Cleveland. — 
Well-printed  catalogue  illustrating  and  describ- 
ing hoisting  engines,  together  with  tables  giving 
dimensions,  etc.    6  by  9  in.;  pp.  32. 

Lathes. 

Flather  &  Co.,  Inc.,  Nashua,  N.  H. — Five 
bulletins  illustrating  and  describing  13,  14,  16, 
18,  and:  20  inch  lathes. 

Bardons  &  Oliver,  Cleveland. — A  number  of 
loose  sheets  giving  dimensions  of  turret  lathes. 
Oil  pumps,  turret  oiling  devices,  friction  coun- 
tershafts, tap  holders,  and  automatic  chucks  are 
also  treated.    Sy2  by  11  in. 

Fay  &  Scott,  Dexter,  Me. — Two  catalogues 
describing  pattern  makers'  and  extension  cap 
engine  lathes,  together  with  specifications.  Both 
catalogues  are  well  printed  and  handsomely  illus- 
trated.   9  by  6  in. ;  pp.  32. 

Locomotives. 

American  Locomotive  Co.,  New  York. — 
Pamphlet  containing  a  reprint  of  a  paper  read 
before'  the :  New  York  Railroad  Club  by  J.  E. 
Mu'hlfeld  oh  large  steam  and  electric  loco- 
motives.   9  by  6  in.;  pp.  28. 


Milling  Machines. 

Ingersoll  Milling  Machine  Co.,  Rockford, 
111. — Catalogue  devoted  to  an  illustrated  descrip- 
tion of  heavy  milling  machines  exclusively.  6 
by  9  in.;  pp.  66. 

Mining  Machinery. 

Power  and  Mining  Machinery  Co.,  Cudahy, 
Wis. — Catalogue  No.  6  illustrating  and  briefly 
describing  machinery,  furnaces  and  complete 
equipment  used  in  roasting,  smelting  and  re- 
fining for  the  recovery  of  precious  metals.  6  by 
9  in.;  pp.  156. 

Motors. 

Allis-Chalmers  Co.,  Milwaukee. — Bulletin 
No.  1052  illustrates  and  describes  type  "  B  " 
motors  and  generators.  8  by  10^2  in.;  pp.  16. 
Bulletin  No.  141 1  treats  of  modern  rock  crush- 
ing plants  and  contains  illustrations  showing 
recent  installations.    8  by  ioJ/£  in.;  pp.  48. 

Riveting  Machines. 

John  F.  Allen,  New  York. — Catalogue  illus- 
trating and  describing  riveting  machines  for 
structural,  elevated  railroad  work,  bridge  build- 
ing, and  boiler  making.  Also  contains  views 
showing  the  riveter  in  operation.  6  by  9  in. ; 
PP.  32. 

Hanna  Engineering  Works,  Chicago. — Cata- 
logue No.  3  containing  an  illustrated  descrip- 
tion of  pneumatic  riveters  for  boiler,  bridge, 
tank  and  other  structural  iron  and  steel  con- 
struction.    6  by  9  in.;  pp.  36. 

Pumps. 

Goulds  Manufacturing  Co.,  Seneca  Falls, 
N.  Y. — Small  booklet,  well  printed  in  two 
colors,  illustrating  and  describing  a  small  part 
of  their  complete  line  of  power  pumps.  Also 
contains  tables  giving  capacities  and  dimensions. 
4  by  7V2  in.;  pp.  32. 

Separators. 

Direct  Separator  Co.,  Syracuse. — A  well- 
printed  catalogue  illustrating  and  describing 
steam,  oil,  ammonia  and  boiler  separators.  Ex- 
haust heads  and  steam  traps  are  also  given  a 
place.    6  by  9  in. ;  pp.  40. 

John  Davis  Co.,  Chicago. — Catalogue  S  con- 
taining illustrations,  together  with  brief  descrip- 
tion, of  separators  for  live  exhaust  steam  and 
oil.  6  by  9  in.;  pp.  12.  Also  a  catalogue  treat- 
ing of  steam  specialties.    6  by  9  in. ;  pp.  38. 

Tanks. 

Flint  &  Walling  Manufacturing  •  Co., 
Kendallville,  Ind. — Catalogue  No.  47  illustrating 
and  describing  tanks  and  steel  structures.  Also 
contains  views  of  some  recent  installations.  5 
by  9  in.;  pp.  48. 

Wood  Pavement. 

U.  S.  Wood  Preserving  Co.,  New  York. — 
"  The  Silent  Pavement  in  New  York"  is  the 
title  of  a  well-printed  booklet  describing  the  ad- 
vantages of  this  form  of  pavement.  Also  con- 
tains views  showing  streets  on  which  these 
blocks  have  been  laid.    8  by  6  in. ;  pp.  24. 
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PATENTS  AS  A  FACTOR  IN  A  MANUFACTURING 

BUSINESS. 


III.    PATENT  KNOWLEDGE  NEEDED  BEFORE  ISSUING  A  NEW  PRODUCT. 
By  Edwin  J.  Prindle,  of  the  New  York  Bar. 


Mr.  Prindle's  series  began  in  our  issue  for  September  last,  and  the  preceding  parts 
have  traced  very  clearly  the  influence  which  patents  may  exert  in  making  markets  and  com- 
manding success,  the  protection  they  afford  their  owners,  and  the  very  large  part  they  may 
play  in  opening  opportunities  for  perfectly  legitimate  manufacturing  and  commercial  combi- 
nations. The  present  installment  quite  sustains  the  standards  of  thorough  synopsis  and  lucid 
demonstration  set  by  the  earlier  parts  of  the  review. — The  Editors. 


HERE  are  three  forms  of  direct  patent  protection  which  it  is 


possible  to  use  to  obtain  a  monopoly  of  a  product,  and  one 


form  of  indirect  protection.  The  first  and  best  protection 
would  -be  that  of  a  patent  on  the  product  itself.  In  order  to  obtain 
a  patent  on  the  product  the  product  must  be  new.  If  the  product  is 
one  which  is  covered  by  a  patent,  but  the  patent  for  which  is  about 
to  expire,  it  would  not  be  sufficient  merely  to  make  a  slight  improve- 
ment, because  the  patent  would  only  cover  the  improvement.  The 
form  of  the  product  covered  by  the  original  patent  would  be  public 
property  and  anyone  could  make  or  use  or  sell  it.  It  is  quite  often 
supposed  that  by  getting  a  new  patent,  not  only  is  the  improvement 
covered,  but  the  elements  of  the  product  which  were  the  subject  of 
the  first  patent  are  also  protected.  I  have  shown  in  the  second  article 
in  the  October  issue  on  page  96,  that  to  omit  an  element  of  a  claim 
without  substituting  any  equivalent  is  to  avoid  the  claim.  Thus,  if 
the  improved  product  had  five  elements,  A,  B,  C,  D,  and  E,  and  the 
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product  as  covered  by  the  original  patent  had  only  four  of  these 
elements,  A,  B,  C,  and  D,  the  patent  on  the  improvement  would 
cover  the  use  of  only  the  elements,  A,  B,  C,  and  D,  without  the  ele- 
ment E;  and,  moreover,  the  second  patent,  if  it  had  the  effect  of 
covering  the  product  of  the  first  patent,  would  be  void  because  it 
covered  what  must  become  public  property  at  the  expiration  of  the 
first  patent. 

For  instance,  in  the  first  planer,  the  return  of  the  table  was  no 
quicker  than  the  cutting  travel.  Suppose  the  patent  on  this  planer 
were  about  to  expire,  and  in  an  attempt  to  extend  the  monopoly,  the 
inventor  had  invented  the  quick  return.  The  second  patent  would 
protect  the  quick  return,  but  anyone  else  could  make  the  planer,  with- 
out the  quick  return,  for  that  was  the  subject  of  the  first  patent,  and, 
on  the  expiration  of  that  patent,  what  is  disclosed  became  public 
property.  If,  however,  the  quick-return  planer  could  displace  the 
old  planer,  because  of  its  greater  efficiency,  the  monopoly  would  prac- 
tically be  extended. 

If  the  product  could  be  so  greatly  improved  as  completely  or 
largely  to  supplant  the  old  form,  then  a  patent  on  the  improved  pro- 
duct would  practically  extend  the  monopoly. 

While  it  may  seem  impossible  to  improve  a  product  so  as  to  se- 
cure a  new  patent,  this  is  frequently  being  done.  In  a  paper  on  "  The 
Art  of  Inventing,"  published  in  the  July  proceedings  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  and  reviewed  in  the  September 
number  of  The  Engineering  Magazine,  I  have  endeavored  to  out- 
line the  procedure  in  making  such  a  new  invention. 

An  exceedingly  interesting  instance  of  an  attempt  to  prolong  the 
monopoly  after  the  expiration  of  the  original  patent,  is  the  case  of 
the  telephone.  The  main  Bell-telephone  patent  was  issued  in  1876 
and  expired  in  1893.  In  1877  an  application  for  patent  was  filed  by 
Berliner,  and  this  application  was  kept  alive  in  the  Patent  Office  until 
1 89 1,  when  the  patent  was  issued.  The  best  form,  and  practically 
the  only  commercial  form,  of  telephone  transmitter  is  the  loose  carbon 
or  microphone  transmitter,  and  the  Bell  Company  contended  that  this 
Berliner  patent  covered  this  transmitter.  In  1903,  the  patent  was 
held  by  the  court  to  cover  only  a  transmitter  having  metallic  contacts, 
and  not  to  cover  the  microphone  transmitter;  but  if  the  company's 
contention  had  been  sustained,  the  monopoly  would  have  extended 
from  1876  to  1908. 

The  second  way  in  which  the  product  can  be  protected  is  to  patent 
a  process  of  making  that  product,  by  which  the  product  can  be  made 
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either  of  a  quality  which  is  superior  to  any  similar  product  on  the 
market,  or  by  which  it  can  be  made  cheaper  than  any  other  product 
of  the  same  quality. 

The  method  of  casting  car-wheels,  described  on  page  812  of  the 
September  article  of  this  series,  is  an  instance.  The  commercial  pro- 
cess of  making  calcium  carbide  is  another  instance.  In  this  case  both 
the  only  commercial  process  for  making  calcium  carbide  and  the  only 
commercial  form  of  calcium  carbide  are  the  subject  of  patents  owned 
by  the  same  concern,  so  that  there  is  a  double  protection.  The  Har- 
vey process  of  making  armor  plate  was,  until  a  better  process  was 
discovered,  another  instance. 

Every  product  is  made  by  some  process ;  that  is,  as  stated  on  page 
811  of  the  September  issue  of  The  Engineering  Magazine,  by  a 
series  of  steps  or  operations  for  accomplishing  a  physical  or  chemical 
result.  In  most  cases  the  process  is  old  and  is  therefore  unpatentable, 
and  this  is  what  the  courts  mean  when  they  say  that  the  mere  func- 
tion of  a  machine  is  unpatentable ;  but  if  the  series  of  steps  or  opera- 
tions performed  by  the  machine  is  radically  different  from  any  series 
of  steps  ever  performed  for  the  same  purpose,  it  may  be  patentable. 

If  the  process  covers  the  only  possible  way  of  making  the  pro- 
duct, the  process  is  as  good  protection  as  the  patent  on  the  product 
itself.  The  Bessemer  process  of  making  steel  afforded  a  practical 
monopoly  of  the  kinds  of  steel  that  were  adapted  to  be  made  by  that 
process.  The  process  was  so  cheap  that  for  the  same.kinds  and  quali- 
ties of  steel,  no  other  process  could  compete. 

The  patent  on  the  product  covers  the  product,  whatever  may  be- 
the  process  or  machine  used  in  manufacturing.  The  patent  on  the 
process  covers  the  process,  whatever  may  be  the  apparatus  used  ira 
practising  the  process.  It  is  of  course  desirable  to  patent  both  the 
product  and  the  process,  if  possible.  In  the  case  of  the  phonograph, 
both  the  machine  and  the  method  by  which  it  reproduces  sound  were 
the  subject  of  patents,  affording  a  double  protection. 

In  an  effort  to  control  a  certain  product  as  long  as  possible,  the 
product  itself  was  first  patented.  Then,  in  order  to  provide  against 
the  contingency  of  the  patent  on  the  product  being  declared  invalid,  and^ 
also  to  extend  the  monopoly  beyond  the  term  of  that  patent,  it  was 
decided  to  obtain,  if  possible,  patents  covering  all  feasible  processes 
of  making  the  product.  There  were  two  steps  or  operations  which;1 
were  essential  to  the  production  of  the  product,  and  upon  considera- 
tion it  was  seen  that  there  were  but  three  orders  in  which  those  steps- 
could  be  performed ;  first,  in  the  order  A-B,  and  then  in  the  reverse 
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order  B-A,  and  then  both  steps  together.  Order  A-B  was  the  old 
order,  but  it  did  not  produce  an  article  having  the  desired  qualities. 
The  inventor  had  already  invented  the  order  B-A,  but  he  proceeded 
to  invent  a  way  by  which  both  steps  could  be  performed  together, 
and  the  patenting  of  the  two  processes  consisting  of  the  order  B-A 
and  then  the  two  steps  together  would  cover  generically  all  possible 
ways  of  making  the  article,  and  by  arranging  to  have  the  patents  on 
the  processes  not  issued  until  after  the  patent  on  the  article  had  been 
issued,  he  would  extend  his  monopoly  so  long  as  the  patents  on  the 
two  processes  were  in  force,  because  no  one  could  make  the  article 
without  using  one  of  the  two  processes.  Others  might  invent  ways 
that  were  better  in  detail  than  those  invented  by  the  inventor  in 
question,  but  as  whatever  way  was  invented  would  be  certain 
either  to  use  the  steps  in  the  order  B-A  or  to  use  both  steps  together, 
such  new  ways  would  be  certain  to  embody  the  broad  principle  cov- 
ered by  one  or  the  other  patent  and  could  thus  be  enjoined. 

The  third  way  of  protecting  the  product  would  be  to  invent  a 
machine  which  would  make  a  product  of  better  quality  or  of  less  cost 
than  those  already  on  the  market.  Paraffined  paper  was  practically 
monopolized  by  the  invention  of  the  first  successful  machine  for 
paraffine  paper. 

The  fourth  way  to  protect  the  product  would  be  to  tie  it  up  with 
some  other  patent.  For  instance,  there  was  the  button  fastener  for 
fastening  buttons  upon  shoes,  mentioned  in. the  October  article,  and 
on  which  there  was  no  patent.  These  fasteners  were  driven  by  hand 
tools.  A  machine  was  invented  for  driving  these  fasteners  by  the 
mere  movement  of  a  treadle,  the  machine  being  so  simple  that  it 
could  be  sold  to  shoe-dealers  throughout  the  country  as  well  as  to 
shoe  manufacturers.  The  button-setting  machine  was  sold  only  under 
licenses  which  permitted  its  use  only  with  button  fasteners  purchased 
of  the  manufacturers  of  the  machine.  These  licenses  were  valid  and 
enforceable,  and  the  machines  practically  drove  the  hand-setting  tools 
out  of  the  market.  Thus  the  patent  on  the  machine  practically  gave 
a  monopoly  of  the  button  fastener  itself,  and  the  manufacturers  of 
the  machines  were  as  well  off  as  if  they  had  a  patent  on  the  button 
fastener. 

Another  example  of  the  protection  of  an  unpatentable  product  by 
tying  it  up  to  a  patent  on  something  else  is  that  of  the  shoe-making 
machines  referred  to  on  page  89  of  the  October  issue,  which  were 
unpatented  but  which  were  protected  by  a  license  on  a  shoe-sewing 
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machine,  the  shoe-sewing  machine  being  almost  absolutely  necessary 
to  the  shoe  manufacturer  and  the  shoe  manufacturer  being  forbidden 
to  use  the  shoe-sewing  machine  with  any  other  shoe-making  machines 
for  certain  specified  operations,  unless  those  other  machines  were 
made  by  the  manufacturers  of  the  patented  machines. 

Of  course,  if  the  product  be  new  or  be  improved,  the  manufac- 
turer will  have  an  investigation  made  to  see  whether  a  patent  can  be 
obtained  on  the  product,  and  similarly  with  the  process  for  making 
it  and  the  machine  for  making  it. 

It  is  desirable  to  patent  the  new  product,  or  process  or  machine 
for  making  it,  for  several  reasons.  The  patent  not  only  keeps  down 
competition,  but  it  prevents  anyone  else  from  obtaining  a  patent  on 
the  same  thing.  It  is  much  cheaper  to  patent  the  device  oneself  than 
to  defend  a  suit  for  infringement  brought  by  someone  else  who  has 
patented  the  invention  afterwards,  because,  even  though  the  patent 
in  the  latter  case  would  be  invalid,  it  is  expensive  to  prove  that  in 
an  infringement  suit,  whereas  the  cost  of  obtaining  a  patent  oneself 
would  be  comparatively  slight.  If  the  first  manufacturer  patented 
the  device,  the  Patent  Office  would  reject  an  application  for  patent 
by  the  second  manufacturer  in  view  of  the  patent  granted  to  the  first 
manufacturer.  I  have  known  of  an  instance  where  a  company  made 
an  investigation  and  put  it  to  work  in  its  own  works,  and  someone 
else  saw  it  in  their  works  and  patented  the  invention,  and  then  sued 
the  company  which  originated  it.  The  history  of  inventions  shows 
that  it  is  generally  impossible  to  keep  them  secret.  It  does  not  do  to 
rely  upon  the  faithfulness  of  employees  to  prevent  the  knowledge  of 
the  invention  leaking  out.  If  a  rival  wants  badly  enough  to  know 
how  anything  is  done,  and  is  willing  to  spend  sufficient  money,  he 
can  usually  get  what  he  wants. 

When  a  commercially  undesirable  form  of  product  is  invented,  it 
should  be  considered  whether  the  principle  of  the  form  is  absolutely 
bad,  or  whether  it  is  possible  that  principle  could  be  embodied  in 
some  different  form  that  might  be  desirable.  If  there  is  any  prob- 
ability that  the  principle  could  be  made  use  of  by  some  competitor 
who  might  invent  a  more  commercial  application  of  that  principle, 
then  it  is  desirable  to  patent  the  commercially  undesirable  form  em- 
bodying the  principle,  because  the  broad  claims  on  the  principle 
would  be  as  valid  in  a  patent  showing  the  undesirable  form  as  in  a 
patent  showing  a  more  desirable  form. 

But  whether  or  not  it  is  found  that  the  product  or  process  or 
machine  is  patentable,  it  is  also  necessary  to  make  a  further  investi- 
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gation  of  the  patents  already  granted  to  see  whether  there  is  any 
existing  patent  with  a  valid  claim  that  can  be  used  to  stop  the  manu- 
facture, use,  or  sale  of  the  product  or  process  or  machine.  This  is  a 
point  that  seems  to  give  a  good  deal  of  difficulty,  not  only  to  the 
manufacturer,  but  to  many  lawyers  who  do  not  make  a  specialty  of 
patents,  and  even  to  the  courts.  It  is  reasoned  that  if  the  Patent 
Office  recognizes  the  new  product  or  process  or  machine  as  being  so 
•different  from  all  previous  devices  or  processes  of  the  same  kind  as 
to  grant  a  patent  upon  it,  then  it  cannot  be  an  infringement  of  any- 
one's else  patent.  The  Supreme  Court  of  the  United  States,  how- 
ever, has  expressly  decided  that  even  though  the  new  device  or 
process  may  be  better  than  all  others  and  may  be  patentable,  it  may 
still  be  an  infringement  of  a  previous  patent.  When  Bell  obtained 
his  patents  on  the  telephone,  a  host  of  inventors  immediately  went  to 
work  to  improve  the  telephone,  and  Edison,  Blake,  and  Berliner  and 
others  produced  telephones  that  were  better  than  Bell's  telephones; 
and  yet  they  could  not  use  their  improved  telephones  during  the 
seventeen  years  that  the  Bell  patents  were  in  force,  without  the  con- 
sent of  Bell  or  his  assignees,  because  their  telephones,  although  bet- 
ter than  Bell's,  embodied  the  principles  of  Bell's  invention,  and  Bell 
was  entitled  to  an  absolute  monopoly  of  those  principles,  whether 
used  in  a  better  telephone  than  his  or  not.  The  matter  may  perhaps 
be  made  clearer  by  a  number  of  comparisons.  Suppose  the  first  in- 
ventor of  cast  iron  had  obtained  a  patent  upon  the  combination  of 
iron  and  carbon;  he  would  not  only  be  able  to  prevent  the  use  of 
this  combination  for  making  cast  iron,  but  also  for  making  steel  in 
all  its  varieties  and  every  form  of  product  in  which  iron  and  carbon 
were  combined  together. 

Suppose  that  the  prior  patent  is  infringed  and  no  way  is  seen  to 
avoid  infringement  by  changing  the  product  or  the  process  or  the 
machine  so  as  not  to  embody  the  principle  of  a  patented  invention. 
The  simplest  way,  of  course,  would  be  to  buy  the  patent.  If  the 
patent  cannot  be  bought,  but  a  fraction  of  the  patent  can  be  obtained, 
no  matter  how  small  a  fraction,  say  one-tenth  of  the  entire  right  in 
the  patent,  the  owner  of  the  one-tenth  would  be  just  as  well  off  as 
the  owner  of  the  nine-tenths.  The  courts  have  held  that  a  patent  is 
not  like  the  capital  stock  of  a  corporation,  and  that  the  owner  of 
more  than  one-half  of  the  title  to  the  patent  has  no  claim  upon  the 
owner  of  less  than  one-half.  Each  one  is  at  liberty  to  do  with  his 
portion  what  he  pleases,  and  cannot,  in  the  absence  of  an  agreement 
ta  that  effect,  be  made  to  account  to  the  other. 


PATENTS  IN  A  MANUFACTURING  BUSINESS.  167 


The  owner  of  one-tenth  may  make  ten  times  as  much  out  of  the 
patent  as  the  owner  of  nine-tenths,  because  of  his  greater  business 
ability  or  greater  capital,  or  for  other  similar  reasons,  and  it  would 
not  be  equitable  to  make  him  turn  over  nine-tenths  of  his  profits  to 
the  other  owner. 

.  Competitors  have  been  enjoined  from  making  a  product  where 
the  competitor  sold  a  patent  wjiich  he  knew  to  be  invalid,  the  com- 
petitor intending  to  get  the  purchase  money  for  the  patent  and  also  to 
continue  manufacturing  the  product  because  he  knew  the  patent  was 
invalid ;  but  the  courts  will  not  permit  a  man  to  sell  a  patent  and  then 
to  say  that  what  he  sold  was  worthless,  so  that  although  the  patent 
may  be  invalid  as  against  all  the  rest  of  the  world,  it  is  valid  as 
against  the  man  who  sold  it,  and  the  man  who  purchased  the  patent 
would  be  able  to  keep  the  seller  out  of  the  market  for  the  balance  of 
the  life  of  the  patent. 

It  is  not  sufficient  that  the  new  product  be  illustrated  and  described 
in  a  prior  patent ;  if  it  is  not  covered  by  the  claim  of  the  patent,  then 
the  patent  cannot  be  used  to  enjoin  the  product.  Often  the  draw- 
ing of  a  patent  will  illustrate  a  big  machine,  but  the  claims  will  be 
found  to  cover  only  a  small  portion  or  detail  of  the  machine,  and  it 
is  only  this  portion  that  is  described  by  the  claim  that  is  protected 
by  the  patent. 

If  a  prior  patent  is  found  that  has  a  claim  covering  the  new 
product,  but  if  it  can  be  shown  that  before  the  invention  of 
the  prior  patentee  any  of  the  defenses  existed  which  are 
enumerated  on  page  813  of  the  September  issue  of  The  Engineer- 
ing Magazine,  then  the  patent  can  be  disregarded,  as  no  suit  under 
the  patent  could  be  successful.  There  are  numerous  other  defenses 
which  could  not  be  well  enumerated  in  a  series  like  the  present  series 
.  of  articles.  If  the  prior  patent  has  a  claim  which  covers  the  new 
product  or  process  or  machine,  and  it  can  be  shown  that  before  the 
patentee's  invention  there  existed  in  a  manner  accessible  to  the  public 
a  structure  or  process  sufficiently  like  the  product  or  process  or  ma- 
chine which  it  is  desired  to  put  out,  so  that  if  the  claim  be  given  a 
broad  enough  scope  to  include  the  new  process  or  product  or  ma- 
chine, it  will  also  include  the  old  structure  or  process,  then  the  court 
may  say  that  the  claim  is  valid  for  the  detail  or  difference  which  the 
patentee  has  over  the  old  structure  or  process,  but  that  it  would  be 
invalid  if  construed  broadly  enough  to  include  the  r\ew  product  or 
process.  In  this  way  the  claim  may  be  limited  by  the  prior  art  suffi- 
ciently to  let  the  new  process  or  product  out  from  the  charge  of  in- 
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fringement,  and  yet  the  claim  may  be  sustained  as  valid.  The  rea- 
soning would  be  that  if  the  patentee  had  not  claimed  the  detail  his 
patent  would  be  invalid.  Therefore  the  patent  would  not  be  in- 
fringed, unless  that  detail  were  used. 

The  law  does  not  require  that  a  new  product,  process,  or  machine 
be  patented  before  it  is  put  on  the  market,  but  it  allows  two  years 
of  public  use  or  sale  of  the  invention  in  order  that  the  inventor  may 
thoroughly  test  his  article  and  be  sure  that  it  is  satisfactory,  and  in 
order  that  he  may  earn  some  profits  from  his  invention.  The  law 
distinguishes  between  use  or  sale  to  test  an  invention,  and  public  use 
or  sale  after  it  is  evident  the  invention  is  complete.  Use  to  test  the 
invention  to  see  whether  it  is  perfect  and  complete,  which  the  law 
calls  "  experimental  use/'  does  not  count.  It  is  only  two  years  public 
use  or  sale  after  the  invention  is  complete  that  will  destroy  the  right 
to  a  patent.  The  case  of  the  Nicholson  wooden  pavement,  which  was 
first  laid  in*  Elizabeth,  New  Jersey,  illustrates  this.  Nicholson  laid 
his  pavement  in  the  public  street,  and  the  court  held  that  a  certain 
amount  of  use  of  this  pavement  in  this  public  way  was  only  experi- 
mental use  in  order  that  he  might  determine  whether  the  pavement 
was  satisfactory,  and  that  the  two  years  did  not  begin  to  run  until 
the  experimental  period  was  over. 

To  summarize :  in  putting  out  a  new  product,  the  product  should 
be  protected  by  a  patent  on  the  product  itself  if  possible.  If  not,  then 
it  should  be  protected,  if  possible,  either  by  inventing  and  patenting 
a  new  process  by  which  the  product  can  be  made  better  or  cheaper 
than  before,  or  by  inventing  and  patenting  a  machine  for  that  pur- 
pose. If  none  of  these  ways  is  feasible,  it  should  be  be  considered 
whether  or  not  the  product  cannot  be  tied  up  in  some  way  with  a 
patent  on  some  other  product,  process,  or  machine.  In  seeking  to 
produce  any  of  these  inventions  through  employees,  the  precautions 
should  be  observed  which  will  be  stated  in  the  December  article  of 
this  series. 


A  MODERN  ADAPTATION  OF  THE  APPRENTICE- 
SHIP SYSTEM. 

By  0.  M.  Becker. 

The  question  to  which  Mr.  Becker  addresses  himself  is  one  which  has  been  asked  by  many 
thoughtful  industrial  managers — where  are  the  mechanics  of  the  near  future  to  come  from  ? 
The  tendency  of  the  practice  of  to-day  is  to  consume  and  blight  the  very  material  from  which 
it  was  created.  It  is  not  denied  that  conditions  have  changed,  permanently,  and  that  a  very 
large  proportion  of  the  mechanical  work  of  the  world  will  hereafter  be  done  by  operatives  who 
do  not  need  and  could  not  use  the  training  of  the  old-time  mechanic;  but  the  very  system  which 
creates  the  conditions  calling  forth  this  class  of  labor,  creates  also  a  growing  need  for  more  of 
the  "all-round"  machinists  without  providing  the  natural  opportunities  for  their  training. 

The  problem  is  being  attacked  in  many  ways,  by  many  employers,  and  Mr.  Becker  assembles 
their  experiences  and  from  them  constructs  a  working  system  adaptable  to  the  circumstances  of  the 
average  shop.  The  second  and  concluding  part  of  his  discussion,  which  will  appear  next  month, 
follow  up  the  question  of  the  instruction  of  apprentices  and  will  be  largely  illustrated  with 
photographs  taken  in  representative  works  and  the  forms  of  agreement,  indenture,  etc.,  which 
been  have  found  satisfactory  in  use. — The  Editors. 

THE  mitigation  of  the  incapacitating  effect  produced  by  the 
monotonous  repetitive  processes  which  are  apparently  a  nec- 
essary concomitant  of  piece-work,  and  therefore  of  the 
modern  factory  system,  is  more  and  more  regarded  as  an  important 
industrial  problem.  This  problem  has  a  two-fold  aspect.  The  one 
affects  the  life  and  social  character  of  the  worker,  and  is  therefore 
of  vital  interest  to  society;  the  other,  that  here  considered,  concerns 
the  efficiency  of  the  worker,  and  therefore  the  permanency  of  the  in- 
dustrial system  as  now  constituted. 

The  development  of  the  jig,  the  rig,  and  the  special  machine  have 
resulted  in  the  practical  elimination  of  the  skilled  workman  from  the 
manufacturing  shop.  He  is  succeeded  by  the  piece  worker,  who  has 
learned  to  do  just  one  infinitesimal  part  in  the  productive  process, 
and  does  that  mechanically.  Curiously  enough  -there  has  been  de- 
veloping, along  with  this  decreasing  opportunity  for  the  training  of 
skilled  workers  in  the  manufacturing  shop,  an  increased  requirement 
for  skilled  workmen  also.  That  is  to  say,  while  manufacturing  ma- 
chines and  tools  have  been  becoming  more  and  more  specialized  and 
more  and  more  nearly  automatic,  the  building  of  these  machines 
themselves,  and  the  directing  of  the  men  who  manipulate  them,  has 
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been  calling  for  more  men  of  a  high  order  of  mechanical  skill  and 
all-round  ability.  And  the  supply  of  first-class  men  of  this  sort,  as 
nearly  every  employer  knows,  for  a  number  of  years  has  been  un- 
equal to  the  demand.  Furthermore,  a  very  large  proportion  of  the 
supply  have  been  foreigners,  who  obtained  their  training  in  their 
native  countries.  The  American-born  skilled  workman  is  coming 
to  be  all  but  unknown,  and  the  reputation  of  the  American  workman 
for  turning  out  superior  products  is  in  reality  a  reputation  belong- 
ing in  large  part  to  the  foreign-born  mechanic  working  in  American 
shops  under  American  methods. 

The  American  boy  is  thoroughly  imbued  with  the  "  get  rich  quick  " 
spirit,  whether  in  a  greater  or  lesser  degree.  The  learning  of  a  trade 
is  too  slow,  too  tedious,  and  offers  too  little  immediate  inducement. 
Why  should  he  work  as  an  apprentice  at  four  to  eight  cents  an  hour, 
after  reaching  the  age  of  seventeen  or  eighteen,  when  he  can  earn  ten 
to  fifteen  cents  at  piece-work,  running  a  machine?  Once  he  has 
entered  the  door  of  the  piece-work  shop,  the  boy  is  doomed  to  the 
piece-worker's  life.  Once  the  machine  gets  its  grip  upon  him  he 
never  escapes.  The  rare  exception  only  proves  the  rule.  Not  only 
does  the  monotony  of  the  reduplicative  work  upon  which  he  enters 
choke  his  ambition  and  devitalize  his  life,  but  usually  he  enters  upon 
this  narrow  life  work  with  very  little  equipment  and  a  view  bounded 
by  a  horizon  equally  narrow.  There  is  little  to  develop,  even  when 
there  is  some  ambition  to  begin  with. 

Workers  of  this  sort  will  turn  out  work  of  the  required  quality, 
and  in  satisfactory  quantity  usually,  because  it  is  difficult  in  this  age 
of  jigs  and  automatic  machines  not  to  do  so.  With  the  possibility 
of  increasing  the  efficiency  of  these  producers  we  are  not  at  this 
moment  concerned,  though  this  is,  as  already  pointed  out,  in  itself 
a  serious  problem.  These  machine  workers  need  supervision,  in- 
telligent direction ;  and  the  question  is  where  to  get  the  foremen  and 
assistants  capable  of  giving  it.  They  are  not  to  be  found,  still  speak- 
ing in  general  terms,  among  the  workmen  themselves ;  for  the  nature 
of  the  work  one  man  is  permitted  to  do  is  so  little  varied  that  even 
an  ambitious  man  of  unusual  intelligence  would  have  little  oppor- 
tunity of  acquiring  sufficient  knowledge  and  skill  to  handle  the  shop 
efficiently.  Furthermore,  the  stultifying  influence  of  piece-work  dis- 
inclines men  to  assuming  responsibility;  so  that,  even  if  a  competent 
man  be  found  for  a  foremanship,  the  chances  are  that  he  would  be 
unwilling  to  give  up  his  accustomed  job  in  order  to  shoulder  respon- 
sibilities to  which  he  has  never  been  used.    The  testimony  of  man- 
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agers  and  superintendents  is  pretty  conclusive  on  this  point.  The 
alternative  is  to  take  the  foreman  from  among  those  all-round  skilled 
men  who  show  ability  to  handle  men  and  organize  production,  or  to 
get  them  in  the  open  market.  But  as  already  pointed  out,  the  supply 
of  these  in  any  shop  is  not  nearly  equal  to  the  demand;  and  as  for 
the  alternative,  every  employer  is  already  in  the  "  open  market " 
getting  such  men  as  best  he  can  in  competition  with  all  the  others, 
and  incidentally  losing  some  of  his  own. 

Whence,  then,  shall  come  the  supply  of  skilled  workmen  to  meet 
the  requirements  of  this  constantly  expanding  industrialism? 

Three  sources  suggest  themselves :  trade  schools,  factory  schools, 
and  a  revival  of  the  apprenticeship  system.  Trade  and  industrial 
schools  of  the  various  sorts  are  not  rising  to  the  occasion.  To  begin 
with,  their  number  in  the  United  States,  at  least,  is  insignificant.  Of 
the  other  classes  of  industrial  schools,  including  manual-training 
schools,  the  number  is  far  from  being  as  great  as  it  ought  to  be. 
Such  industrial  schools  serve  a  useful  purpose,  but  their  effect  upon 
the  problem  of  supplying  the  manufacturing  industries  with  a  suffi- 
ciency of  competent  and  skilled  workmen  is  scarcely  appreciable. 
Of  the  few  trade  schools  we  have,  less  than  half  a  dozen,  so  far  as 
an  extended  investigation  reveals,  undertake  to  meet  the  situation 
squarely  by  making  the  learning  of  a  trade  under  the  conditions  that 
prevail  in  the  actual  productive  shop  the  primary  object,  and  the 
acquisition  of  "  book  learning  "  and  mere  dexterity  of  secondary  im- 
portance. Book  learning  and  "  training  "  are  excellent,  and  suffi- 
cient unto  themselves,  as  far  as  they  go.  But  these  things  are  not 
what  the  average  American  boy  wants  most  or  needs  most.  He 
wants  to  get  out  into  the  world  of  money-earning  at  the  earliest 
moment  he  can.  The  future  good  in  an  extended  school  course  does 
not  appeal  strongly  to  him,  because  he  wants  to  get  dollars  immedi- 
ately. This  being  the  case,  as  conditions  now  are,  he  goes  straight 
to  the  factory  and  becomes  a  piece  worker.  Here  is  the  opportunity 
of  the  properly  organized  school  of  trades  (as  Prof.  John  E.  Sweet 
insists  upon  calling  them,  in  distinction  from  the  trade  schools  as 
usually  organized)  to  perform  a  tremendous  service  not  only  to  the 
industrial  world,  but  to  society.  But  unfortunately  we  have  prac- 
tically no  such  schools,  wherein  the  young  industrialist  can  in  a  com- 
paratively short  time  get  the  skill  and  experience  that  will  fit  him 
for  the  machine  shop  or  other  skilled  trade,  or  perhaps  to  become, 
after  some  years  of  experience  as  a  journeyman,  a  foreman  of  a  piece- 
work shop.  The  artisan  school  recently  opened  in  Syracuse,  N.  Y„ 
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under  Professor  Sweet's  directorship,  is  the  one  notable  exception 
to  this  statement,  and  the  single  American  example  known  to  me. 

Germany  has  a  plenty  of  schools  for  artisans,  most  of  them 
of  the  supplementary  sort,  giving  the  man  or  boy  already  at 
work  an  opportunity  to  learn  a  trade.  The  result  is  well-known. 
France  and  other  Continental  countries  have  also  excellent  systems 
of  schools  planned  upon  the  same  general  lines.  Our  boast  as 
Americans  is  that  we  can  have  anything  that  anybody  else  has. 
Doubtless  we  can.  But  we  don't.  We  have  some  of  the  best  tech- 
nical schools  for  the  training  of  engineers  that  exist.  But  they  do 
not  train,  in  any  adequate  way,  for  the  humble  trades  nor  for  those 
intermediate  positions  in  productive  and  distributive  plants  that  the 
professional  engineer  esteems  beneath  his  dignity,  but  the  proper 
filling  of  which  is  vital  to  the  prosperity  of  any  business.  The  fact 
that  practically  every  trade  school  in  the  United  States  is  full  to 
overflowing,  and  that  whenever  a  new  school  is  announced  the  ap- 
plications for  registration  uniformly  exceed  the  intended  capacity,  is 
clear  evidence  that  young  America  has  not  yet  become  possessed  of 
money-madness  to  the  extent  that  he  will  not  take  advantage  of  what 
seems  a  rational  opportunity  to  prepare  for  a  useful  life  work. 

Since,  for  the  present,  at  any  rate,  little  relief  can  be  expected 
from  the  trade  schools,  it  remains  to  consider  what  may  come  out  of 
a  revival  of  the  apprenticeship  system  and  the  establishment  of  fac- 
tory schools. 

Of  American  factory  schools  there  are  but  a  very  few  worthy 
of  serious  consideration.  The  apprenticeship  schools  of  R.  Hoe  & 
Co.,  of  New  York,  and  the  General  Electric  Works,  at  East  Lynn, 
together  with  the  Casino  Technical  Night  School,  conducted  in  con- 
nection with  the  Westinghouse  plants,  are  the  notable  schools  of  this 
sort.  All  these,  however,  are  merely  adjuncts  to  the  apprenticeship 
systems  maintained  by  these  companies.  So  far  as  is  now  apparent, 
therefore,  there  is  little  likelihood  that  such  schools  may  in  the  im- 
mediate future  become  recognized  agencies  for  training  factory  em- 
ployees, except  as  in  the  cases  mentioned,  in  connection  with  ap- 
prenticeship systems.  It  would  seem  therefore  that  a  general  in- 
auguration of  such  systems  is  the  most  likely  to  afford  immediate 
relief  to  the  situation. 

Obviously  the  old-time  system  of  apprentices  indentured  to  a 
master  for  a  seven-year  period  or  longer,  is  unsuited  to  present-day 
conditions  and  methods.  Under  the  former  conditions  of  apprentice- 
ship it  was  to  the  interest  of  the  master  to  teach  the  learner  as  much 
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of  the  trade  as  possible  in  the  early  portion  of  the  period  of  inden- 
ture, in  order  to  reduce  to  the  minimum  the  profitless  portion  and 
to  secure  the  largest  amount  of  skilled  work  from  the  apprentice 
before  he  became  entitled  to  the  increased  journeyman's  wages.  Not 
only  is  a  seven-years  indenture  out  of  the  question  because  nobody 
would  enter  into  it,  or  fulfill  its  terms  if  he  did  make  the  agreement ; 
but  the  conditions  prevailing  in  the  modern  shop  do  not  tend  to  en- 
courage the  apprentice  to  learn  the  whole  trade,  or  to  give  him  the 
opportunity  to  do  it  if  he  is  so  inclined.  Every  machine  shop  *and 
other  shop  the  workmen  in  which  are  skilled  mechanics,  whatever 
their  trade,  nowadays  partakes  largely  of  the  nature  of  the  ordinary 
manufacturing  shop.  The  object  is  to  specialize  as  largely  as  possi- 
ble and  to  approximate  as  closely  as  may  be  the  piece-work  system. 
In  fact,  this  system,  somewhat  modified,  is  already  in  actual  use  in 
some  machine  shops  and  bids  fair  to  be  extended  to  many  others  be- 
fore very  long. 

Under  the  old  system  the  waste  of  time  to  the  apprentice  was 
undoubtedly  very  great.  Present  practice  does  not  insist  upon  such 
long  indentures,  and  there  is  therefore  a  saving  in  time.  But  the 
tendency  to  specialize,  in  shops  of  whatsoever  sort,  makes  it  difficult 
for  the  apprentice  to  learn  more  than  a  small  part  of  the  trade  well, 
even  where  he  has  proper  instruction,  because  it  is  more  immediately 
profitable  to  keep  him  at  the  particular  machine  or  job  he  has  already 
learned,  turning  out  a  maximum  of  work  limited  in  variety,  than  to 
teach  him,  or  allow  him  to  learn,  a  variety  of  operations  and  ma- 
chines. As  the  work  of  the  machine  shop  becomes  more  and  more 
specialized  there  will  doubtless  be  an  increasing  field  of  usefulness 
for  men  skilled  in  the  use  of  a  limited  number  of  machines  and 
capable  of  doing  a  relatively  small  number  of  different  kinds  of  jobs. 
For  such  the  time  of  apprenticeship  might  be  reduced  considerably, 
and  in  fact  this  is  already  done  in  practice  in  many  places.  How- 
ever that  may  be,  the  larger  need,  for  some  time  to  come,  will  be 
for  all-round  men  in  the  trades,  men  capable  of  doing  any  job  in  the 
shop.  The  proper  training  of  such  men  is  a  matter  deserving  serious 
consideration. 

It  is  true  that  many  shops  throughout  the  United  States  take  in 
apprentices  and  a  few  others  have  a  well  outlined  scheme  of  instruc- 
tion for  those  they  take  in ;  but  it  would  be  incorrect  to  say  that  there 
is  any  such  thing  as  an  apprenticeship  system  in  vogue  in  the  United 
States.  In  most  shops  there  is  nothing  more  than  this:  a  few  boys 
are  employed  with  a  more  or  less  distinct  verbal  agreement  that  they 
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shall  remain  in  the  shop  a  specified  time.  They  are  under  the  fore- 
men just  as  are  the  journeymen,  and  are  supposed  to  receive  some 
instruction  from  both.  As  a  matter  of  fact  they  leave  when  they 
please,  and  receive  little  or  no  instruction  except  where  the  foremen 
or  some  journeyman  takes  a  particular  interest  and  goes  out  of  his 
way  to  teach  the  "  cubs  "  the  things  they  would  otherwise  have  to 
pick  up  as  best  they  might — if  indeed  they  pick  them  up  at  all.  The 
inefficiency  of  such  a  lack  of  system  scarcely  needs  to  be  pointed  out. 

In  a  few  plants  &n  effort  has  been  made  to  systematize  the  mode 
of  employing,  instructing,  and  promoting  apprentices.  The  classic 
examples  in  America  are  Brown  &  Sharpe  Manufacturing  Co.,  R 
Hoe  &  Co.,  and  Baldwin  Locomotive  Works.  There  are  others,  of 
course — a  good  many,  in  fact,  whose  experiences  are  less  widely 
known.  Among  these  are  the  Westinghouse  Companies,  General 
Electric  Co.,  (at  the  West  Lynn  works),  and  the  Allis-Chalmers  Co. 
Practically  all  who  have  had  experience  in  the  matter,  even  with 
very  indifferently  organized  systems,  declare  that  the  results  are 
good  as  far  as  they  go.  But  it  is  recognized  on  all  hands  that  they 
do  not  go  far  enough.  The  difficulty  of  keeping  boys'  long  enough 
to  learn  a  trade,  and  the  wastefulness  of  haphazard  instruction  or  no 
instruction  at  all  to  speak  of,  together  indicate  the  necessity  for  a 
rational  organization  based  on  modern  needs  and  conditions. 

The;  National  Metal  Trades  Association  has  officially  recognized 
the  necessity  for  a  proper  apprenticeship  system  as  a  means  for  the 
education  and  training  of  skilled  mechanics,  and  has  formulated  a 
set  of  conditions  which  its  members  are  advised  to  incorporate  in 
their  apprenticeship  agreements  or  regulations,  substantially  as  fol- 
lows: 

1.  No  boy  will  be  engaged  as  apprentice  who  is  under  fifteen  years 
of  age. 

2.  The  regular  time  of  apprenticeship  shall  consist  of  four  years. 

3.  The  period  is  to  be  divided  so  that  the  apprentice  may  obtain 
experience  in  the  various  classes  of  work  and  upon  different  tools. 

4.  A  boy  successfully  completing  his  four  years  of  apprenticeship  shall 
receive  a  certificate  to  that  effect,  signed  by  the  proper  officers  of  the  com- 
pany or  members  of  the  firm. 

5.  The  member  should  agree  to  give  the  boy  every  opportunity  to 
become  a  thorough  mechanic,  by  advancing  him  to  better  grades  of  work 
from  time  to  time,  as  he  demonstrates  his  ability  and  willingness  for 
advancement. 

6.  We  recommend  that  as  generous  compensation  be  given  boys  as 
circumstances  will  permit.  (Table  of  rates  in  vogue  in  different  cities  at 
the  time  of  formulating  the  rules  is  here  omitted.) 

7.  In  consideration  of  continual,  faithful  and  satisfactory  performance 
of- the  contract,  and  furthermore  as  an  incentive  to  diligence,  a  bonus  of 
at  least  $100.00  should  be  paid  the  apprentice  at  the  completion  of  his 
contract. 
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8.  The  member  shall  reserve  the  right  to  dismiss  a  boy  who  does  not 
prove  diligent,  trustworthy,  or  competent,  and  a  boy  so  dismissed,  or  leaving 
before  the  expiration  of  his  time,  shall  not  be  entitled  to  any  bonus. 

9.  In  all  cases  the  consent  of  the  parent  or  guardian  shall  be  obtained. 

10.  It  is  recommended  that  for  further  experience,  the  apprentice  be 
advised  to  leave  the  service  of  the  firm  with  whom  he  has  served  his  appren- 
ticeship, for  one  year;  shall  receive  from  his  employer  a  recommendation 
to  other  firms  of  the  National  Metal  Trades  Association,  and  such  appren- 
tice should  receive  preference  from  N.  M.  T.  A.  members. 

11.  Apprentices  who  leave  their  employment  for  good  and  sufficient 
reason  should  receive  a  certificate  covering  the^period  served. 

12.  We  recommend  that  members  of  this  association  shall  decline  to 
employ  any  apprentice  who  may  have  left  his  employer,  with  whom  he  has 
a  contract,  without  the  employer's  consent,  before  the  entire  completion  of 
the  contract. 

'  Most  of  these  provisions  might  well  be  incorporated  in  any  sys- 
tem of  apprenticeship,  whether  the  employer  were  a  member  of  the 
association  named  or  not.  There  is  however  one  omission  that 
vitally  affects  the  successful  working  of  such  a  system,  namely,  the 
instruction  and  supervision  of  the  apprentices.  Without  intelligent 
direction,  and  competent  and  regular  instruction,  both  in  the  me- 
chanical operations  and  in  the  academic  and  technical  elements  es- 
sential to  the  well  equipped  mechanic,  the  apprentice  gains  little,  and 
the  employer  probably  less,  from  the  adoption  of  such  a  system.  This 
supervision  and  instruction  is  the  prime  essential  in  an  apprentice- 
ship system,  as  all  experience  and  reason  plainly  show.  The  funda- 
mental reason  for  a  system  is  efficiency;  that  is,  the  acquisition  of  a 
maximum  of  skill  and  experience  in  a  minimum  of  time.  Left  to 
his  own  devices,  how  can  efficiency  be  expected  in  the  apprentice? 
And  why  should  he  be  particularly  interested,  with  so  little  incentive 
or  opportunity  for  acquiring  a  working  knowledge  of  the  trade  or 
business  ? 

How  such  instruction  and  direction  should  be  organized  is  as  yet 
an  open  question.  There  can  be  little  doubt,  in  the  light  of  the  ex- 
periences of  the  few  employers  who  have  kept  their  faith  in  appren- 
tices and  apprenticeships  during  all  the  years  linking  the  old  to  the 
present  regime,  that  is  the  part  of  prudence  to  put  all  the  appren- 
tices of  a  plant  or  shop  in  charge  of  one  man  properly  equipped  for 
such  a  work.  It  is  immaterial  whether  he  give  all  or  only  a  part  of 
his  time  to  this  work.  In  a  large  plant  doubtless  it  would  be  found 
desirable,  if  not  necessary,  to  devote  practically  all  his  time  to  the 
boys.  In  the  small  shop  the  time  required  would  be  proportionate 
to  the  number  of  apprentices  employed. 

It  is  perhaps  natural  that  foremen  should  demur  to  such  an  ar- 
rangement if  they  have  not  had  experience  with  it,  thinking  that  it 
will  curtaiUtheir  own  prerogatives  and  diminish  their  authority  in 
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the  shop.  The  experience  of  such  works  as  the  Brown  &  Sharpe 
Manufacturing  Co.,  and  the  Baldwin  Locomotive  Works,  to  say- 
nothing  of  many  others,  shows  conclusively  that  such  fears  are  quite 
groundless.  The  evidence  is  conclusive  that  there  is  no  need  what- 
ever for  friction,  and  that  on  the  other  hand  no  apprenticeship  sys- 
tem can  reach  the  maximum  of  efficiency  without  the  concentration 
of  responsibility  for  the  progress  and  instruction  of  the  apprentices  in 
the  hands  of  one  competent  man. 

The  qualifications  of  the  man  selected  for  superintending  appren- 
tices will  be  the  determining  element  in  the  results  attained.  It  rarely 
happens  that  the  shop  foreman  is  well  suited  to  such  supervision. 
Usually  he  could,  if  he  would,  direct  the  instruction  in  the  mechanical 
exercises,  provided  it  did  not  take  too  much  time  from  his  other  and 
more  important  duties,  as  they  are  usually  considered.  Obviously 
an  apprentice  in  a  shop  should  be  responsible  to  the  foreman  for  his 
work  and  conduct,  the  same  as  any  other  workman.  But  if  he  is  to 
make  the  greatest  possible  progress  he  ought  to  be  under  the  eye  of 
some  one  who  can  and  will  give  the  time  to  teach  him,  and  who  is 
capable  of  determining  rational  courses  of  work  looking  toward  the 
accomplishment  of  the  purpose  of  the  apprenticeship,  without  ma- 
terially impairing  the  commercial  productiveness  of  the  apprentice. 
He  ought  indeed  to  be  a  man  of  rare  ability.  He  should  be,  on  the 
personal  side,  of  exceptionally  strong  character,  amiable  disposition, 
and  large  experience  in  managing  men  and  boys,  particularly  the 
latter.  The  greater  his  acquaintance  with  human  nature,  and  more 
especially  boy  nature,  the  better  able  he  will  be  to  inspire  the  boys 
and  to  interest  them  in  the  things  worth  while,  both  in  and  out  of 
the  shop.  It  goes  without  saying  that  he  should  be  skilled  in  as 
many  as  may  be  of  the  lines  of  work  his  apprentices  are  learning, 
that  he  may  give  proper  instruction  as  occasion  may  require.  But 
it  is  far  from  sufficient  that  he  be  merely  a  good  mechanic. 

The  superintendent  of  apprentices  ought  by  all  means  to  be  a 
superior  person,  just  as  any  teacher  should  be,  for  the  efficiency  and 
successful  working  of  his  system  will  be  in  proportion  as  he 
possesses  sound  judgment  and  the  qualities  already  pointed  out. 
There  will  be  constant  opportunity  for  exercising  his  knowledge  of 
boy  nature  in  the  selection,  promotion,  transfer,  and  instruction  of 
the  apprentices,  and  in  keeping  in  touch  with  them  outside  the  shop 
as  well  as  within  it,  watching  their  health  and  habits,  and  being  at  all 
times  their  next  and  best  friend  to  whom  the  boys  can  at  any  time 
go  for  counsel  and  assistance. 


ORGANIZATION  AND  ECONOMY  IN  THE  RAIL- 
WAY MACHINE  SHOP. 


By  H.  IV.  Jacobs. 

III.    CENTRALIZATION  AND  BALANCE  OF  MACHINE-TOOL  EQUIPMENT 
ON  AN  ENTIRE  RAILROAD. 

Mr.  Jacobs'  series  began  in  our  issue  for  September  last,  and  the  preceding  sections  have 
dealt  thoroughly  with  the  policy  and  results  of  standardizing  equipment,  operations,  and  tools. 
His  next  installment  will  cover  the  design,  manufacture  and  introduction  of  standardized  small- 
tool  equipment,  and  his  concluding  paper  will  be  upon  erecting-shop  economies. — The  Editors. 

A RAILROAD  of  the  size  with  which  we  are  dealing  in  these 
articles  will  have  a  number  of  lesser  shops  besides  one  or 
more  large  main  shops.  These  lesser  shops  will  be  under 
different  master  mechanics,  and  each  one  will  be  provided  with  a 
machine-tool  equipment,  usually  collected  and  added  to  during  a 
long  period  of  years.  Many  of  these  machines  will  be  old,  some  will 
be  new,  and  it  will  come  about  that  fine  and  expensive  machines, 
rarely  used,  will  by  chance  rather  than  by  intelligent  foresight  be 
found  in  small  shops. 

Each  master  mechanic,  in  order  to  lessen  the  burden  of  "  grief  " 
upon  him  in  the  way  of  power  tied  up  for  repairs,  naturally  desires 
to  fortify  himself  as  far  as  possible  with  a  large  and  safe  number  of 
men,  and  a  full  and  complete  shop-tool  equipment.  As  master  me- 
chanic succeeds  master  mechanic,  different  items  will  receive  atten- 
tion, and  the  shop  will  be  strengthened  now  here,  now  there.  One 
man  will  devote  his  attention  to  the  round-house  and  clamor  for  effi- 
cient drop  pits,  overhead  cranes,  lighting  and  heating  systems.  His 
successor  will  yearly  add  many  thousands  of  dollars  to  the  machine- 
tool  budget — large  radial  drill  suitable  for  use  with  mud  rings,  a 
quartering  machine,  some  patent  planer  or  grinding  machine,  electric 
drives,  or  what  not.  Still  a  third  will  insist  on  all  manner  of  small 
tools,  abrasive  wheels,  air  motors,  valve-setting  machines,  jigs  and 
devices  without  number ;  usually  he  has  these  made  right  in  the  shop 
and  the  expense  does  not  appear  on  the  budget  nor  in  the  requisi- 
tions, but  totals  up  in  the  pay  roll. 

The  result  of  this  general  attitude  and  policy  on  the  part  of  the 
master  mechanic  of  a  division,  wherein  he  is  ably  seconded  and  sup- 
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AN  EFFICIENT   CENTERING  MACHINE  DEVISED  BY  A  TOOL-ROOM  FOREMAN  AND 

BUILT  IN  THE  SHOPS. 

Cost  less,  is  quicker  in  action,  and  more  accurate  in  centering  than  any  machine  that  could 
be  found  on  the  open  market. 

plemented  by  all  the  foremen  under  him,  is  that  the  lesser  shops  are 
usually  over-equipped  and  over-manned  for  the  amount  of  work  they 
are  supposed  to  turn  out.  The  higher  officials,  in  charge  of  the  purse 
strings  and  the  budget,  exercise  quite  a  restraining  influence  and 
keep  this  over-equipment  from  reaching  extravagant  proportions.  A 
master  mechanic  has  too  much  dependent  upon  him,  in  the  way  of 
keeping  engines  in  running  condition  and  supervision  -of  round- 
houses over  his  division,  to  give  close  study  to  the  question  of 
whether  the  installation  of  certain  machinery  is  economical,  and  he  is 
often  influenced  by  the  urgency  of  his  foremen  in  such  matters;  at 
the  same  time  the  higher  officials  must  in  large  measure  rely  upon 
the  master  mechanic's  recommendations,  as  he  is  the  man  employed 
to  look  after  such  interests,  and  they  usually  have  no  other  means  of 
determining  the  requirements. 

When,  therefore,  it  has  been  decided  by  the  management  of  a 
railroad  to  organize  thoroughly  and  to  systematize  clear-sightedly 
their  mechanical  department,  one  of  the  earliest  moves,  after  the 
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general  policy  of  centralization  of  manufacture  and  standardization 
of  parts  has  been  worked  up,  is  to  take  stock  of  the  entire  shop  and 
tool  equipment  of  the  road,  and  to  decide  upon  certain  broad  policies 
in  regard  to  the  economical  utilization  of  this  equipment.  Under  the 
general  plan  of  centralized  manufacture  herein  outlined,  it  is  very 
probable  that  the  main  shops  will  have  to  be  enlarged  and  that  their 
tool  equipment  will  have  to  be  increased.  Instead,  however,  of  pur- 
chasing large  amounts  of  new  machine  tools,  it  will  be  found  of  great 
advantage  to  transfer  to  the  main  shops  needed  tools  spared  from 
the  outlying  shops.  Of  course  this  policy  will  be  bitterly  opposed, 
but  it  needs  no  argument  to  show  that  a  $10,000  wheel  lathe  is  better 
off  in  a  place  where  it  can  turn  out  seven  to  ten  pairs  of  drivers  a 
day,  than  where  the  total  shop  output  would  permit  of  turning  but 
one  or  two  pairs ;  and  it  also  needs  no  argument  to  show  that  it 
would  be  folly  to  purchase  an  additional  new  machine  for  the  large 
shops  when  one  of  which  so  little  use  was  being  made,  was  available. 
I  cite  this  case  because  it  happens  to  be  an  actual  one.  The  same 
rule  should  govern  in  the  case  of  engine  lathes,  boring  mills,  slotters, 
and  especially,  large  milling  machines  and  special  grinding  machines. 

One  of  the  great  factors  of  shop  production  improvement  is  the 
modern  high-speed  alloy  tool  steel,  by  the  use  of  which  many  ma- 
chining operations  can  be  greatly  reduced  in  time. 


RESULTS  OF  TEST  OF  CARBON  VS.  ALLOY  STEEL  TOOLS 
Showing  comparative  metal  reduction  and  condition  of  tools.    Carbon  steel  on  the  left. 

This  first  view  is  of  the  noses  of  two  large  planer  tools,  the  one 
on  the  left  of  carbon  tool  steel,  and  the  one  on  the  right  of  high- 
speed alloy  steel.  Beside  each  tool  is  the  chip  that  it  removed  from 
a  main  rod  in  five  seconds.  The  cutting  edge  of  the  carbon  tool  was 
burnt  as  shown  after  three  minutes'  service;  the  other  tool  kept  the 
edge  here  photographed  for  an  hour  and  a  half,  removing  780  pounds 
metal  per  hour,  and  was  still  not  in  need  of  grinding. 

When  the  high-speed  alloy  steel  was  first  put  on  the  market  its 
fiery-furnace  ordeal  was  to  stand  up  under  the  severest  conditions 
that  turning  tires  on  the  wheel  lathe  would  subject  it  to.  While 
experimenting  with  these  steels  on  the  wheel  lathe  on  Krupp  tires, 
it  was  found  that  the  usual  wheel-lathe  tools  were  inefficient  in  de- 
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sign  and  needlessly  heavy  in  the  amount  of  tool  steel  used.  To 
economize  in  the  tool  steel,  and  to  standardize  the  flanging  tools,  a 
cast-steer  holder,  using  only  i-inch  square  high-speed  steel  for  the 
roughing  instead  of  2  inches  by  3  inches,  and  a  flat  flanging  cutter 
JHs  inch  by  2  inch,  instead  of  a  i^-inch  square  bar  was  designed. 

Kind  of  Drills 
Carbon  Steel  Highspeed.Steel 
Flat  Twist  Flat  Twist 


Material  drilled 


COMPARATIVE  EFFICIENCY  OF  VARIOUS  DRILLS,   FROM  TESTS. 

The  old  flanging  cutters  were  forged  and  shaped  and  then  ground 
by  the  machinist  according  to  his  ideas  as  to  what  the  shape  of  the 
flange  should  be.  The  new  flat  cutters,  weight  not  one-tenth  as 
much,  were  milled  out  to  standard  M.C.B.  shape  in  the  tool  room, 
in  quantity,  and  then  hardened.  They  retained  their  edges  under 
test  about  twenty  times  as  long  as  the  old  tools,  and  when  in  need 
of  new  grinding  were  reground  in  the  tool  room  to  standard.  The 
illustration  shows  the  flat  cutter  flanked  on  each  side  by  the  two 
large  flange  cutters  necessary  under  the  old  conditions,  and  shows 
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STANDARD  HIGH-SPEED  WHEEL-LATHE  TOOLS. 


also  the  old  roughing 
tool,  the  new  small 
roughing  tool,  and 
the  cast-steel  tool 
holder.  The  high- 
speed steel  used  in 
these  two  tools  weighs 
only  3  pounds,  a  s 
compared  with  27 
pounds  for  the  old  set. 
The  saving  of  24 
pounds  at  50  cents  per 
pound,  where  these 
sets  of  tools  are  kept  in  duplicate  or  triplicate,  for  each  shop  having  a 
wheel  lathe  on  a  railroad  system,  will  amount  to  a  considerable  sum 

of  money— secured  by  the  use  of  a  cast- 
steel  tool  holder,  costing  less  than  $1.00. 

The  tool  accounts  on  our  larger 
railroads  run  from  $100,000  to  over 
$1,000,000  per  year;  when  unnecessary  expenditure  for  new  ma- 
chine-tool equipment  is  cut  out,  when  needless  manufacturing  of 
small  and  special  tools  is  stopped,  and  the  tool-room  force  at  the 
small  shops  so  reduced  that  it  is  not  possible  to  spend  time  and 
wages  on  such  manufacturing  in  addition  to  keeping  up  the  ordi- 
nary repairs  and  care  of  tools,  and  the  pay  roll  of  the  tool  account 
is  checked  up  for  each  point  each  day,  and  summarized  each  month 
— it  will  be  astonishing  what  reduction  in  this  tool  expense  can  be 
accomplished,  without  any  detriment  to  the  service,  but  on  the  other 
hand,  with  increased  efficiency  resulting  from  intelligent  supervision 
and  supply  of  what  is  needed  most  in  order  to  get  the  work  out.  It 


"PHANTOM"    VIEW   OF  WHEEL- 
LATHE  TOOL  HOLDER,  SHOWING 
CUTTING  TOOLS  IN  PLACE. 


COMPARATIVE    VIEW    OF    WHEEL-LATHE    TOOL    OUTFIT    REQUISITE    UNDER  OLD 
AND   NEW  CONDITIONS. 
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may  be  confidently  stated  that 
if  this  tool  proposition  is 
handled  thoroughly,  radically., 
and  uncomproniisely,  the  ac- 
count may  assuredly  be  cut 
in  two. 

We  deal  here  in  economies 
in  tool  equipment;  by  means 
of  tools  alone  can  we  maintain 
our  power.  The  tool  account 
will  not  be  5  per  cent  of  the 
whole  cost  of  maintaining  and 
renewing  locomotives,  yet 
where  a  50  per-cent  tool- 
account  economy  can  be 
made,  a  20  per-cent  engine- 
repair  economy  is  also  pos- 
sible, with  better  engines, 
turned  out  more  quickly.  It 
is  with  these  larger  and  more 

STACK  OF  TOOL  HOLDERS  FOR  SHIPMENT  TO  ^COnOmieS      that  We 

branch  shops.  have  chiefly  to  deal. 

Considerations  Governing  the  Selection  and  Design  of 
Machine-Tool  Equipment. 

Whenever  a  large  shop  is  built,  or  even  a  small  shop  extended, 
everyone  from  the  machinist  to  the  highest  officials  on  the  road 
considers  it  desirable  and  advantageous  to  purchase  and  put  into  use 
the  best  modern  machine  tools  that  can  be  had.  In  fact,  there  is 
a  constant  tendency  toward  the  acquisition  of  these  new  machines. 
We  have  already  shown  how  ill-chosen  in  respect  to  the  needs  of  a 
shop  these  purchases  often  are;  here  stress  is  to  be  laid  on  the  fact 
that  most  of  this  new  machinery  is  neither  necessary  nor  desirable. 

With  the  prosperous  conditions  existing  all  over  the  United 
States  in  the  past  five  years,  extravagance  and  wholesale  expendi- 
tures have  seemingly  become  rampant,  not  only  in  government  and 
municipal  undertakings,  but  also,  concurrently  with  the  rapid  rise 
of  consolidated  industries,  in  the  new  and  improved  equipment  nec- 
essary to  carry  these  on  in  an  economically  centralized  way.  In 
general  this  policy  of  expansion  in  manufacture  and  centralization, 
and  of  acquiring  equipment  enabling  such  concentration,  is  accord- 
ing to  economic  laws ;  but  in  detail,  much  of  this  hue  and  cry  about 
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new  machines  and  modern  methods,  is  a  fad.  For  instance,-  we  have 
many  advocates  of  individual  electric  drives  for  machine  tools. 
Electric  cranes,  electric  telfers,  and  other  electrical  devices  are  con- 
sidered very  desirable  and  great  savings  in  labor  are  claimed  on 
their  account.  Similarly,  big,  heavy,  new  machines  are  thought  es- 
sential. For  several  reasons  much  that  is  being  done  in  this  direc- 
tion is  not  economical — quite  the  contrary — and  better  results  would 
be  secured  if  closer  attention  were  given  toward  the  adaptation  and 
rebuilding  of  old  machines  with  reference  to  the  particular  work 
in  view.  First,  the  new  machines  are  built  with  such  regard  for 
massive  strength  that  their  cost  is  much  higher  owing  to  the  weight 
of  the  material  alone,  and  they  are  too  heavy  and  cumbersome  to 
yield  rapid  production.  Second,  notwithstanding  that  these  ma- 
chines are  built  with  great  strength  and,  apparently,  for  very  heavy 
service,  they  are  still  supplied  with  cast-iron  gears,  for  the  most 
part  incapable  of  transmitting  large  loads  for  any  length  of  time. 
Third,  many  of  them  are  supplied  with  electric  motors  on  the  theory 
that  a  greater  and  more  gradual  variation  in  speed  and  power  and 
application  will  be  effected,  irrespective  of  cost  or  actual  advantage 
in  this  method  of  drive.  Fourth,  the  economical  aspect  of  the  ma- 
chine-tool proposition  does  not  seem  to  have  been  considered  in  a 
sufficiently  comprehensive  way,  and  the  "  sur-charge  "  or  overcharge 
on  the  machine  is  largely  neglected  in  estimating  its  time  and  out- 
put capabilities. 

Under  "  surcharge  "  are  included  the  following  items : — 

Interest  on  the  first  cost  of  the  machine. 

Depreciation  of  the  machine. 

Annual  repairs  on  the  machine,  including  repairs  to  the 
electric  motor. 

Cost  of  horse  power  delivered  at  the  spindle. 

The  machine's  percentages  chargeable  to  the  individual  ma- 
chine or 

Cost,  interest,  insurance,  depreciation,  et  cetera — annual 
rent — of  the  building  and  its  appliances  in  which  the  ma- 
chine is  situated. 
Similar  percentages  on  the  power-house  equipment. 
Percentages  also  of  the  supervision,  clerical,  and  other  office 
costs  in  connection  with  the  machine. 
All  these  items,  as  a  rule,  bear  some  direct  ratio  to  the  size  and 
first  cost  of  the  machine  tool,  and  as  a  consequence  the  overcharges 
are  very  high  on  some  of  our  fine,  modern  heavy  equipment — so 
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high,  in  fact,  that  it  is  more  economical  to  turn  a  pair  of  drivers  in 
three  or  four  hours  on  an  old  wheel  lathe,  even  where  the  machine 
is  used  most  of  the  time,  than  to  reduce  the  time  to  an  hour  or 
two  hours  by  the  use  of  a  magnificent  $10,000  machine. 

These  overcharges  are  no  imaginary  items,  appearing  only  on 
paper,  but  .considered  in  an  ultimate  way  they  are  actual  costs,  for 
the  "  general  expense  "  of  which  they  represent  a  sub-division  is  a 
large  item  in  any  enterprise. 

In  many  cases,  therefore,  better  results  and  greater  economies 
can  be  secured  by  close  attention  to  and  rebuilding  of  old  machines. 
In  general  it  may  be  said  that  steel  gears  should  be  substituted  for 
cast  iron,  wide  cone  pulleys  used  (with  perhaps  fewer  steps),  and 
many  devices  and  appliances  should  be  furnished  in  order  to  ex- 
pedite and  add  to  the  convenience  of  the  work.  Along  with  this 
redesign  of  the  machine,  of  which  we  shall  consider  a  few  detail 
examples  shortly,  comprehensive  attention  should  be  given  to  the 
condition  of  the  line  shafting,  pulleys,  and  belting.  Good  forms  of 
standard  shaft  hangers  and  bearings  should  be  adopted ;  good  forms 
of  pulleys  and  standard  belting  specified.  The  oiling  arrangements 
for  the  shafting  should  be  made  convenient  and  some  regular  system 
of  attending  to  them  adopted. 


the  right  on  page  185  show  the  various  short  connecting  lengths 
kept  by  a  belt  inspector,  to  take  up  slack.  The  long  piece  is  put  in 
first,  and  as  the  belt  stretches,  the  other  pieces  are  substituted  in 


A  WRONG  METHOD  OF  PREVENTING  BELT 
SLIPPING. 
All  belts  should  be  tight,  and  no  rosin  used. 


The  condition  of  the 
belting  determines  very 
largely  the  efficiency  of 
the  machine,  making  very 
considerable  difference  in 
the  producing  capacity  of 
a  whole  shop.  Therefore 
this  small  item  deserves 
all  the  attention  required 
to  maintain  it  in  very 
high  efficiency.  It  is  the 
more  desirable  to  do  so 
as  efficient  belting  inspec- 
tion and  repair  costs  less 
than  one-third  as  much  as 
the  ordinary  practice. 


The  three  pictures  on 
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THE  COMMON  METHOD  OF  BELT  FASTENING,  AND  AN  IDEAL  ONE. 
The  former,  brass  cleats;  the  latter,  spiral-wire  lacing,  hinging  on  a  raw-hide  pin. 


turn.  The  picture  on  the  left  shows  a  contrast  to  this  good  belt 
fastening. 

In  one  of  the  largest  locomotive  works  in  the  world  I  saw  this 
fastening  used  less  than  a  year  ago,  so  that  it  is  evidently  common, 
very  common,  practice.  It  is,  however,  very  inefficient  because  the 
joint  is  much  weaker  than  the  rest  of  the  belt,  and  because  the  mode  of 
fastening  tears  the  belt. 

Roughly,  the  cost  of  belting,  maintenance,  etc.,  is  between  1  per 
cent  and  2  per  cent  of  the  pay-roll  cost  of  running  the  machine  shop ; 
I  have  seen  not  less  than  three  instances  on  a  large  scale  of  this  cost 
being  reduced  to  one  quarter  of  one  per  cent;  however,  I  would 
emphasize  the  matter  of  attention  to  belting  not  so  much  from  the 
saving  in  the  cost  of  the  belting  itself  as  on  account  of  giving  a  better 
service  to  the  general  machine  equipment. 

After  these  general  improvements  of  shafting,  pulleys,  belting,  and 
strengthening  of  machines  have  been  started,  the  next  step  is  to  speed 
up  the  line  and  countershafts  by  using  larger  driving  pulleys.  As  a 
result  of  such  a  general  move  the  machines  will  all  run  more  rapidly 
from  this  cause  alone,  and  an  increase  in  production  will  result,  of 
which  generally,  the  men  are  unconscious,  especially  when  the  changes 
are  made  Sundays  and  nights.  Were  they  conscious  of  any  organized 
effort  toward  increasing  the  output  they  would  probably  spend  much 
time  and  thought  in  an  attempt  to  circumvent  such  a  plan. 

While  these  changes  may  be  said  to  be  going  on  overhead,  con- 
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EXAMPLES    OF  STANDARDIZED 
Showing  the  method  of  ordering  by  symbol  number 


SHAPES    OF    TOOLS    FOR    USE    IN   VARIOUS  MACHINES 


The  tools  are  made  from  carefully  prepared  templets,  giving  exact  angles,  clearance,  etc  , 
m  forging  and  grinding. 


both 
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PILE    OF    OLD  "AIR-HARDENING   AND   CARBON-STEEL   TOOLS,    SCRAPPED  IN 
FAVOR  OF  ALLOY  STEEL. 

current  efforts  should  be  made  with  regard  to  equipping  the  machines 
with  such  steady  rests,  angle  plates,  special  bolts,  dogs,  chucks  and 
the  like,  air  hoists  and  clamps,  as  will  benefit  the  character  of  the  work 
on  each  machine,  and  also  the  cutting  tools  should  be  standardized 
and  the  machines  well  provided  with  them. 

High-speed  steel  will  of  course  be  very  extensively  used.  As  the 
capabilities  of  these  new  steels  are  not  fully  understood  by  some  of 
the  men  when  they  are  first  brought  into  the  shops,  there  is  some 
difficulty  in  getting  them  to 
dispense  with  their  old  tools. 
A  way  to  enforce  the  use  of 
the  rapid  reduction  tools  is  to 
scrap,  or  take  out  of  service, 
every  old  tool. 

The  illustration  shows  an 
example  of  standardized  tools. 
The  diamond-pointed,  curved, 
gooseneck  shape,  weak  arid  un- 
supported where  it  should  be 
strongest  and  best  supported, 
was  very  common  in  our 
shops,  and  a  standard  style 
five  years  ago.  In  fact,  at  the 
present  day  this  tool  may  be 

seen  in  use  in  many  shops.      old  and  new  style  lathe  tools. 
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TOOL   HOLDERS    FOR   USE   IN   ECONOMIZING  STEEL. 


Recently  I  noted  in  passing  through  the  instruction  shop  of  an  engi- 
neering college  that  the  young  men  were  being  taught  to  forge  and 
grind  their  tools  in  this  way.  In  contrast  to  this  poor  design,  note 
the  modern  design  of  round  nose,  most  efficient  in  cutting  action, 
enabling  a  large  chip  to  be  removed,  and  well  supported  by  the  tool 
post. 

By  means  of  these  general  machine  improvements  alone,  which 
with  intelligent  direction  will  not  increase  the  cost  of  the  tool  account 
at  all,  but  will,  in  fact,  enable  it  to  be  reduced  even  while  these  whole- 
sale improvements  are  being  carried  forward,  a  great  increase  in  shop 
efficiency  will  result,  without  stirring  up  any  labor  difficulty. 


CYLINDER   BUSHING,   OLD   AND   NEW  PATTERN. 


THE   RAILWAY   MACHINE  SHOP. 


A  detail  example  of  machine  redesign  is  here  given. 

The  lower  picture,  page  188,  shows  on  the  left  the  old  method  of 
supplying  cylinder  bushings.  The  casting  is  much  too  heavy,  and  the 
cross  arms,  made  so  that  the  bushing  could  be  centered  in  a  lathe  and 
turned  off  pre- 
vious to  boring, 
were  quite  diffi- 
cult to  cast.  The 
bushing  on  the 
right  is  much 
cheaper  to  make. 

The  lower  cut 
on  this  page 
shows  the  old 
method  of  hous- 
ing a  bushing 
after  it  had  been1 
turned  in  the 
lathe  so  it  can  be 
bored  in  a  hori- 
zontal mill.  This 
large  wooden 
block,  for  use 
with  each  size  of 
bushing,  is  a  very 
clumsy  and  un- 
satisfactory con- 
trivance. The 
housing  with  set 
screws  shown 
above  was  there- 
fore devised  and 
gave  good  satis- 
faction, as  the 
work  could  be  ac- 
curately centered 
for  boring  and  then  mounted  on  a  mandrel  and  turned  up  in  a  lathe. 
So  soon,  however,  as  high-speed  steel  tools  were  used  in  the  hori- 
zontal boring  mill  it  was  found  that  this  new  housing  was  not  suffi- 
ciently rigid  and  a  more  substantial  one  was  designed,  which  stood 
up  to  all  the  requirements 

Then,  however,  the  strain  on  the  machine  was  so  great  that  the 


OLD  AND   NEW   DESIGNS   OF  HOUSING. 

The  clumsy  wooden  block,  shown  below,  is  replaced  by  the  hous- 
ing with  set  screws,  above. 
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THE   REDESIGNED   HOUSING,   IN  DETAIL. 


belt  would  not  pull  the  cut  that  the  tool  was  able  to  stand  and  a  heavier 
and  wider  belt  had  to  be  provided.  In  order  to  use  the  wide  belt,  the 
four-cone  pulley  was  displaced  and  a  three-cone  substituted. 

It  was  found  that  the  cast-iron  worm  gear  ran  hot  under  these 
heavy  cuts  and  a  bronze  gear  was  made  to  take  its  place.    The  cast- 


BRONZE  WORM   GEAR   FOR  HEAVY  SERVICE. 


THE  RAILWAY ,  MACHINE  SHOP. 


191 


iron  gear  is  shown  in  the  lower  left-hand  of  the  picture,  the  bronze 
gear  up  in  place.  When  the  machine  was  thus  redesigned  for  use  in 
heavy  work  it  developed  that  the  electric  motor  was  not  sufficiently 
powerful  for  the  purpose  and  one  of  twice  the  horse  power  had  to  be 
then  put  in  place.   This  displaced  motor  is  shown  on  the  floor. 

This  series  of  improvements  resulted  in  a  much  better  machine 
than  could  be  bought  upon  the  open  market,  and  they  cost  less  than 
a  new  machine  built  to  order  by  any  outside  manufacturing  concern. 


A  RECONSTRUCTED  MACHINE,  WITH  POTENTIAL  POWER  DOUBLE  THAT  OF 


THE  OLD. 

Speaking  of  high-speed  tools :  it  soon  becomes  evident  when  these 
heavy  service  tools  are  introduced  in  a  shop,  that  many,  in  fact  most, 
of  the  machines  are  not  up  to  the  capacity  of  the  tools.  Line  shafts 
are  speeded  up,  and  driving  pulleys  enlarged.  It  is  then  found  that 
the  feeds,  too,  must  be  increased,  to  take  full  advantage  of  the  cutting 
qualities  of  the  new  tools. 

Page  192  shows  a  large  frame  planer.  When  this  machine  was 
speeded  up,  and  heavy  cuts  taken  with  high-speed  tools,  the  driving 
gear  stripped  off  a  tooth  at  one  time  or  another.  Teeth  were  in  some 
cases  inserted,  as  shown  in  white  on  this  picture,  and  in  other  cases 
pegs  were  tapped  in.  It  was  finally  decided  to  put  in  a  steel  gear,  but 
as  it  would  have  taken  several  months  to  send  to  the  foundry  and 
secure  a  steel  casting  as  required,  a  cast-iron  center  was  hurriedly 
ordered  and  a  steel  band  forged  in  the  smith  shop,  and  machined  and 
shrunk  as  shown  at  the  foot  of  the  next  page. 

The  picture,  page  193,  shows  the  substitution  of  a  large  for  a  small 


THE  ENGINEERING  MAGAZINE. 


A    LARGE    FRAME    PLANER,    AND    ITS    OLD    CAST-IRON    DRIVING  GEAR. 

feed  cone  pulley  on  a  bolt  lathe  in  order  to  increase  the  feeds  in  addi- 
tion to  the  speed.   When  it  is  remembered  that  the  main  line-shaft  of 


THE  OLD  GEAR  OF  THE  PLANER  ABOVE,  AND  THE   NEW  STEEL-RIMMED  ONE. 
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the  shop  was  speeded  up  50  per  cent,  and 
the  pulley  driving  the  countershaft  for  this 
particular  lathe  30  per  cent  in  addition, 
upon  the  introduction  of  high-speed  steels 
in  this  shop,  the  additional  rapidity  incident 
to  the  use  of  this  feed  cone  pulley  will  be 
appreciated. 

In  the  early  stages  of  the  development 
of  the  high-speed  alloy-steel  tools,  it  was 
realized  that  the  physical  properties  of 
these  steels,  in  affording  material  for  tools 
capable  of  greater  cutting  speeds,  feeds, 
and  cuts,  would  react  upon  the  machine 
tools  themselves  and,  in  the  case  of  new 
machines,  necessitate  improved  design  and 
adaptation  to  the  new  conditions;  in  the 
case  of  old  machines,  requiring  redesign 
of  some  parts  and  reconstruction.  Of 
course  with  the  new  steels  greater  strains 
are  encountered  than  those  for  which  the 
machines  had  been  designed.  Now  it  is  a 
fact  that  so  far  there  have  been  very  few 
recently  designed  machines  turned  out  by 
the  manufacturers  which  are  altogether 
adapted  and  suitable  for  use  with  these 
new  tools,  notwithstanding  the  very  per- 
tinent observations  and  suggestions  of  Mr. 
Oberlin  Smith  and  of  the  early  users  and 
advocates  of  the  new  steels.  Besides  this 
condition,  the  original  commercial  ma- 
chines, when  put  into  a  railroad  shop,  are 
not  always  suited  to  the  work  they  are  to 
do.  A  gang  drill  will  be  strongly  advo- 
cated by  some  agent  on  account  of  the 
speed  with  which  it  can  do  certain  classes 
of  work,  and  the  master  mechanic  or  other 
officer  having  charge  of  the  local  shop, 
being  much  impressed  with  the  argument, 
will  ask  for  such  a  machine  on  his  budget, 
unmindful  of  the  fact  that  the  classes  of 
work  on  which  this  machine  can  be  eco- 


FEED -  CONE  -  PULLEY  IN- 
CREASE  ON  A  BOLT  LATHE, 
TO   USE   HIGH  SPEED 
TOOLS. 
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nomically  used  will  not  occur  more  than  once  or  twice  a  month.  Had 
the  money  thus  invested  been  spent  for  a  thoroughly  substantial  and 
modern  radial  drill,  or  for  general  improvements  and  repair  of;  all 
of  the  rest  of  the  shop  drilling  equipment,  much  larger  returns  in 
economies  of  shop  production  would  have  resulted.    Of  course  I  do 

not  mean  to  say  that  in  a  very 
large  centralized  railroad  shop  a 
gang  drill  would  not  be  a  useful 
and  a  profitable  acquisition.  I 
am  referring  to  the  usual  rail- 
road back  shop. 

comparative  sizes  of  old  and  new       Another  instance  of  a  spe- 

LATHE-FEED  PULLEYS  (SEE  PAGE  I93).     dal     tool      suppose(i     t0     be  of 

great  economy  is  that  of  a  large  hydraulic  flanging  press  and 
adjacent  annealing  furnace,  purchased  with  the  intention  of 
pressing,  from  the  steel  plate,  throat  sheets,  door  sheets,  fire- 
doors  or  fire-door  flanges,  front-end  rings  and  front-end  doors, 
cylinder-head  casings,  and  even  steam-dome  flanges  from  1-^4 
inch  metal.  For  each  of  these  different  parts  separate  dies  or 
formers  have  to  be  made,  these  being  manifold  in  number  for 
each  of  the  principal  classes  of  locomotives  in  service,  and  furnace, 
an  investment  of  $30,000  to  $40,000  was  sunk  in  these  various 
formers.  To  set  the  machine  up  for  flanging  or  pressing  out 
any  article  required  from  two  to  ten  hours'  time  of  a  skilled  me- 
chanic, helper,  and  a  couple  of  laborers,  beside  the  services  of  a 

gang  of  laborers, 
to  br  i  n  g  the 
heavy  formers  in- 
to the  shop  from 
their  storage 
place.  Once  the 
machine  was  set 
up  of  course  the 
flanging  would  be 
done  quite  rapid- 
ly, an  d  w  it  h 
relatively  few, 
though  skilled, 

DIRECT   CHAIN  DRIVE  ON  A  BORING  MILL.  A  SMALL  MA-  (     •  <  . 

chine  improvement.  men.    But  when 
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INCREASE  IN  SIZE  OF  FEED  GEAR  ON  AN  AXLE  LATHE. 

Due  to  increased  feed  possible  with  the  new  alloy  steels.    This  is  one  of  many  ways  in  which 
old  machines  may  be  rebuilt  to  meet  the  new  conditions. 


it  is  considered  that  (1)  these  large  articles  are  not  usually  required 
in  quantity,  (2)  the  formers  often  crack  and  new  ones  have  to  be 
made,  and  in  any  case  are  very  difficult  to  adjust,  and  (3)  above  all, 
that  a  sum  not  far  from  $50,000,  meaning  an  interest  charge  (at  6 
per  cent)  of  a  dollar  for  every  work  hour  in  the  year,  not  to  speak 
of  cost  of  power  consumed  and  various  repair  charges  to  the  ma- 
chines themselves — it  will  be  seen  that  for  even  a  large  centralized 
railroad  shop  the  old  fashioned  gang  of  boiler-maker  flangers  with 
their  wooden  flanging  mallets  and  simple  slab  formers,  in  addition 
perhaps  to  a  modern  oil  annealing  furnace,  would  be  much  more 
economical. 

I  have  cited  these  two  cases  simply  as  an  illustration  of  the  point 
that  fitness  to  the  product  in  view  is  not  the  ruling  motive  of  the 
sellers  of  machine  equipment.  What  I  wish  at  this  point  further  to 
develop,  however,  is,  that  such  fitness  can  be  secured  with  very  great 
economy  in  regard  to  fixed  or  over  charges,  by  intelligent  and  sys- 
tematic redesign,  by  partial  reconstruction,  and  by  increasing  the 
speed  and  capacity  of  the  old  tool  equipment.  It  may  be  confidently 
asserted  that  there  is  scarcely  a  railroad  in  the  country  which  does  not 
possess  nearly  twice  the  number  of  machine  tools  that  it  actually  needs 
to  keep  up  its  power  and  rolling  equipment,  provided  these  tools  were 
properly  "balanced"  with  reference  to  one  shop  and  another,  and 
used  with  the  object  of  getting  the  utmost  from  their  investments. 

If  this  reformation  of  tool  equipment  is  followed  up  by  some  sys- 
tem of  rewarding  labor  according  to  individual  effort,  or  some  other 
financial  incentive  toward  time  reduction  in  machining  and  other 
operations,  full  benefit  from  these  improvements  will  speedily  result. 


LUCERNE,   WITH   MT.   PILATUS  IN   THE  BACKGROUND. 


A  MODERN  SWISS  HYDRO-ELECTRIC  POWER 

STATION. 

By  Enrico  Bignami. 

IF  the  traveler,  leaving  the  highroad  of  Engelberg,  passes  behind  the 
ancient  convent  and  crosses  the  meadows  sloping  to  the  River 
Aa,  he  may  hear  on  every  side  the  rippling  of  brooks — springs 
of  sparkling,  crystalline  water  leaping  from  the  ground,  soon  to  unite 
their  threads  in  a  stream  of  some  size.  This  is  the  Erlenbach,  whose 
waters,  near  their  source,  maintain  almost  an  even  temperature 
throughout  the  year.  It  carries  no  sand  nor  gravel,  and — most  im- 
portant for  Lucerne — the  volume  of  its  flow  never  falls  except  in  the 
winter.  In  this  city  of  visitors,  summer  is  the  season  of  the  greatest 
activity ;  the  Obermatt  station,  built  to  utilize  this  source  of  hydraulic 
power,  therefore  carries  its  maximum  load  at  the  very  season  when 
the  flow  of  the  Erlenbach  is  most  amply  sufficient.  The  conditions 
for  supplying  power  to  a  city  like  Lucerne  could  not  be  more  nearly 
ideal. 
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The  available  difference  of  level  between  the  plateau  of  Engelberg 
and  Obermatt  is  about  312  metres;  the  maximum  discharge  is  1,000 
litres  per  second ;  by  well  designed  storage,  and  assuming  a  maximum 
load  during  twelve  hours  each  day  (which  is  never  actually  demanded 
in  similar  installations),  it  is  possible  to  sell  at  least  6,000  horse  power, 
and  more  often  8,000  to  10,000.  The  power  output  can  be  still  further 
enlarged  by  utilizing  other  streams;  it  is  therefore  safe  to  suppose 
that  the  installation  will  suffice,  for  many  years,  for  all  the  needs  of 
Lucerne. 

Not  far  from  the  point  of  confluence  of  its  several  sources,  the 
Erlenbach  is  diverted  through  a  canal  90  metres  long  to  a  storage 
reservoir  of  70,000  cubic-metres  capacity,  serving  to  maintain 
constancy  of  level.  A  conduit  2,567  metres  long  at  a  slope  of  0.12  per 
cent  and  with  a  free  section  of  4.2  square  metres  conducts  the  water 
thence  to  a  small  reservoir  with  a  bottom  section  7  metres  square; 


THE    POWER    STATION    AND  PENSTOCKS. 


rgS 


THE  ENGINEERING  MAGAZINE, 


here  are  located  the  waste-water  gates  and  the  head  gates  of  the  pen- 
stocks. These  follow  the  slope  of  the  mountain  to  the  turbine  station 
of  Obermatt  and  have  a  total  length  of  about  620  metres ;  so  far  two 
tubes  have  been  put  in  place,  each  of  1  metre  sectional  area,  built  of 
steel  plates  8  metres  in  length  with  ri vetted  joints.  The  plans  provide 
for  two  additional  tubes  when  the  installation  is  enlarged.  The  pen- 
stocks are  anchored  at  five  points  by  massive  concrete  structures.  At 


ENGELBERG. 


the  lower  end  are  installed  the  regulating  valves,  emptying  valves;, 
and  guard  plates.  The  tail  race  is  of  masonry,  270  metres  long,  and 
runs  to  the  River  Aa. 

The  narrow  valley  of  erosion  in  which  this  stream  rushes  frorii 
the  heights  of  Engelberg,  opens  out  at  Obermatt  into  a  pleasant,  pro- 
tected valley.  On  the  left  are  the  barren  slopes  of  the  Wallen-Stocke;; 
over  the  foot  peers  the  ridge  of  the  Hanghorn;  on  the  right  are  the 
sheer  cliffs  of  the  Salistock.  In  the  midst  of  this  magnificent  scenery, 
just  where  the  stiff  grade  of  the  Engelberg  railway  begins,  is  built  the 
power  station.  It  looks  like  a  modern  castle,  with  its  walls  of  masssive 
stone,  its  full  arched  windows,  its  crenellated  facade,  and  its  es- 
cutcheon bearing  the  arms  of  Lucerne  and  Unterwalden.  The  archir 
tecture  suggests  a  complete  accord  between  the  building  and  its  sur- 
roundings, the  e:ray  limestone  masonry  standing  picturesquely  against 
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the  green  background  of  forest  and  pasture,  and  the  simplicity  of  the 
lines  harmonizing  with  a  region  of  mountain  and  woodland. 

The  station  is  divided  into  three  principal  parts — machinery  room, 
switching  room,  and  transformer  room ;  in  addition  there  is  a  section 
for  an  accumulator  battery  and  a  suite  of  waiting  rooms,  baths,  etc. 

The  machinery  room  is  large,  well  lighted,  54  metres  long  by  13 
in  width  and  12  in  height ;  it  is  designed  for  six  units  of  2,000  horse 
power  each ;  so  far  but  four  are  installed.  Between  this  room  and  the 
switching  room  is  a  wall  with  five  masonry  pillars  and  arched  open- 
ings, the  lower  part  filled  with  ribbed  glass.  Up  to  the  height  of  the 
window  sills  the  walls  are  tiled  in  a  green  glazed  faience,  giving  the 
room  a  very  cheerful  air.  A  13-ton  electric  crane  covers  the  whole 
machinery  floor. 


DYNAMO    ROOM    IN    THE    OBERMATT    POWER  STATION. 


The  wheels  are  of  Pelton  type,  arranged  for  regulation  by  hand  as 
well  as  automatically,  and  operated  by  a  hydraulic  servomotor.  They 
are  of  2,000  horse  power  each,  with  a  head  of  312  metres  and  at  300 
revolutions  a  minute.  The  hydraulic  machinery  was  supplied  by  Th. 
Bell  &  Cie.,  of  Kriens,  and  the  electric  by  the  Oerlikon  works. 

The  station  supplies  lighting  and  power  current  to  Lucerne,  28 
kilometres  distant,  about  200  kilowatts  for  power  and  light  in  the 
commune  of  Engelberg,  and  another  200  kilowatts  used  in  a  dozen 
localities  in  Nid-  and  Oberwalden.    The  conditions  in  Lucerne  de- 
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manded  the  most  perfect  and  regular  lighting  service  obtainable,  indi- 
cating the  use  of  single-phase  current.  Two  separate  systems  of  bus 
bars  and  two  distinct  services  were  therefore  combined  in  the  installa- 
tion— single-phase  current  for  the  Lucerne  lighting  service,  and  three- 
phase  for  the  rest.  The  four  2,000-kilowatt  double-current  alter- 
nators feed  either  lighting  or  power  service.  An  alternator  provided 
for  the  Stanstad-Engelberg  railway  is  absolutely  separated  electrically 
from  the  rest  of  the  installation,  except  in  the  matter  of  excitation. 
This  is  effected  for  all  the  alternators  by  a  group  of  two  100-kilowatt 
continuous-current  dynamos  driven  by  special  turbines,  either  one 
being  sufficient  for  exciting  the  five  alternators,  the  second  being  a 
reserve.  The  lighting  circuits  of  the  station  and  also  those  operating 
the  many  automatic  switches  and  magneto-signals  are  taken  from  the 
exciter  bus  bars.   A  battery  of  accumulators  is  also  installed. 
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The  alternators  are  provided  with  overload  oil  switches  and  the 
connecting  rings  are  designed  to  be  operated  without  current.  The 
bus  bars  form  a  closed  collector  ring  and  are  installed  in  a  separate 
compartment. 

The  feeder  cable  of  the  Engelberg  division  takes  current  direct 
from  the  bus  bars  at  6,000  volts,  as  well  as  the  primary  circuits  of  the 
transformers,  which  raise  the  current  to  high  tension  at  27,000  volts, 
which  are  the  two  standards  used.  Of  the  ten  single-phase  trans- 
formers, three  are  used  on  the  Lucerne  lighting  circuit,  while  the 
other  seven  take  care  of  the  Lucerne  power  circuit  and  of  the  Ober- 
and  Nidwalden  service.  Six  of  these  are  connected  up  in  triangular 
groups  of  three  each,  forming  two  separate  tri-phase  sets,  while  the 
seventh  is  kept  in  reserve,  to  be  connected  up  as  required,  between 
any  two  phases  of  either  group. 

Each  transformer  carries  on  both  its  primary  and  secondary  side, 
an  overload  oil  switch  with  time  relays. 

The  high-tension  bus  bars,  or  27,000  volt  two-ring  collectors,  feed 
directly  three  3-wire  lines — one  for  the  light  and  one  for  the  power 
circuits  of  Lucerne,  and  one  for  the  combined  light  and  power  service 
of  Unterwalden.  The  lines  as  well  as  the  generators  can  be  used  for 
either  service,  light  or  power.  Special  section  switches  make  it  pos- 
sible to  use  any  two  wires  of  a  line  as  a  lighting  circuit,  leaving  the 
third  wire  in  reserve.  The  lines  are  protected  against  atmospheric 
discharges  and  overloads  by  induction  coils  and  by  lightning  arresters 
of  the  double  horn  pattern,  combined  with  liquid  resistances. 

The  following  description  and  ratings  of  the  electrical  machinery 

and  equipment  may  be  of  interest : 

Alternators. 

Power  consumed  .  2,000  horse  power 

(  1,^80  kilowatt  three-phase  current 
Electrical  energy  -J    ~      t  M      ^  ,    t  , 

I  1,850  kilowatt  single-phase  current 

Pressure    6,000  volts 

Frequency    5°  cycles 

Speed   300  revolutions 

Total  weight  ....  36,000  kilogrammes 

Excitation  at  ...  .  100  volts 
These  machines  are  of  the  alternate-pole  type,  with  fixed  arma- 
ture windings,  and  a  revolving  inductor  on  a  horizontal  shaft,  direct- 
connected  to  the  turbine.  The  main  ring,  which  is  cast  in  four  sec- 
tions, is  bolted  to  the  foundation  plate.  The  armature  fastens  on  the 
inside  of  the  main-ring  casting  and  is  held  in  place  by  two  steel  ex- 
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panding  rings.  The  armature  coils  fit  in  slotted  grooves  with  mica- 
nite  insulation,  held  down  by  hard  fibre  keys.  There  are  nine  arma- 
ture coils  per  phase,  and  the  windings  are  connected  on  the  star  sys- 
tem. The  construction  of  the  armature  makes  it  easy  to  remove  and 
replace  a  defective  coil  without  unmounting  the  whole  machine. 

The  inductor  consists  of  a  wheel  formed  of  four  steel  rings  carried 
on  double  cross  arms  key-seated  to  the  shaft  and  provided  with  twenty 
pole  projections.  The  spaces  between  the  four  rings  that  form  the 
rim  correspond  with  the  ventilating  holes  of  the  armature. 

.  The  pole  pieces  are  built  of  laminated  iron  in  four  sections  of  un- 
equal size,  presenting  in  cross-section,  the  appearance  of  a  four- 
stepped  truncated  pyramid;  which  construction  is  found  to  give  an 
almost  sinusoidal  voltage  curve. 
Exciters. 

Power  consumed    150  horse  power 

Electrical  rating   100  kilowatts 

Normal  voltage    100  volts 

Maximum  voltage    150  volts 

Speed   700  revolutions 

Weight  3^5oo  kilogrammes 

These  are  regular  six-pole,  shunt-wound  dynamos  with  armature 
drum  winding  in  parallel.  The  coils  are  bound  down  in  the  armature- 
core  grooves  with  wire  bands.  The  commutator  has  170  copper  seg- 
ments, and  the  current  is  collected  by  carbon  brushes. 

The  storage  battery  is  composed  of  56  cells  with  a  total  capacity  of 
1,000  ampere  hours,  with  a  maximum  intensity  of  1,000  amperes  for 
one  hour,  or  an  intensity  of  1,500  amperes  for  fifteen  minutes. 
The  cells  are  arranged  in  three  rows,  and  the  ceiling  has  been 
covered  with  a  coat  of  gray  enamel  in  order  to  protect  the  Siegwart 
reinforced-concrete  beams. 

An  interesting  feature  of  the  plant  is  the  remote-control,  motor- 
operated,  cell-charging  device.  A  double-throw  switch  lever  starts 
the  motor,  which  runs  on  a  direct  current,  revolving  in  the  desired 
direction,  and  an  automatic  device  shifts  connections  so  as  to  keep  the 
voltage  constant  during  the  charge  and  discharge  of  the  battery,  which 
operations  are  all  recorded  on  indicators  mounted  on  the  accumulator 
and  switchboards. 

Trans  formers — Particular  care  has  been  taken  with  the  installa- 
tion of  the  transformers.  They  are  contained  in  a  structure  sepa- 
rate from  the  main  station,  directly  adjoining  it.  They  are  of  the 
type  known  as,  water-cooled,  single-phase,  oil  transformers.  Each 
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is  placed  in  an  individual  fireproof  compartment  closed  in  with  iron 
shutters,  and  mounted  on  a  base  or  platform  running  on  rails,  which 
facilitates  moving  them.    They  are  rated  as  follows  : 

Electrical  capacity   700  kilowatts. 

Primary  tension   6,000  volts. 

Secondary  tension  . ..  27,000  " 

Ratio  of  transformation  1 :  4.5 

Frequency   50 

Weight  without  oil   5>5°o  kilogrammes. 

Weight  with  oil   7,5 00  " 

The  transformer  cases  are  built  of  sheet  iron,  and  contain  the  oil 
which  is  cooled  by  a  double  worm  tube  having  a  high-speed  water 
circulation. 


700-KILOWATT  THREE-PHASE  TRANSFORMER. 
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The  core  consists  of  two  vertical  rectangular  plates  held  together 
at  top  and  bottom  by  short  sheet-iron  clamps,  which  design,  while 
minimizing  core  losses,  presents  a  very  large  cooling  surface.  The 
primary  windings  are  placed  next  to  the  core,  and  consist  of  flat 
copper  wound  spirally  in  successive  coils,  each  insulated  from  its 
neighbor  by  a  layer  of  insulating  board,  and  kept  at  the  proper  dis- 
tance from  the  metal  cores  by  means  of  thin  wooden  uprights  placed 
in  the  boxes  for  that  purpose.  The  location  of  the  primary  wind- 
ings next  to  the  core  greatly  increases  the  overload  capacity  of  the 
transformer. 


INTERIOR  AND  EXTERIOR  OF  THE  TRANSFORMER  COMPARTMENTS. 

The  high-tension  coils  are  placed  towards  the  outside  of  the  boxes, 
and  separated  from  the  primary  windings  by  means  of  a  cylindrical 
mantle  made  of  waterproof  paper  with  mica  insulation  about  10  milli- 
metres thick,  which  extends  sufficiently  far  above  and  below  the  coils 
to  prevent  sparking  even  at  an  over-voltage  of  once  and  a  half  nor- 
mal pressure.  The  complete  isolation  of  the  high  and  low-tension 
windings  allows  of  the  easy  replacing  of  any  damaged  coil. 

Switching  Room — One  of  the  noticeable  features  of  recent  cen- 


A    SWISS  HYDRO-ELECTRIC  PLANT. 


205 


tral-station  designing  is  the  allotting  of  almost  as  much  space  to 
the  switching  room  as  to  the  machinery  room.  The  entire  installa- 
tion is  planned  on  the  compartment  system.  All  dividing  walls  are 
built  of  reinforced  concrete  as  well  as  floors  and  ceilings  where  the 
4t  Siegwart "  beams  have  been  adopted  exclusively. 

The  alternating 
machinery,  the  ex- 
citing apparatus, 
the  primary  bus 
bars,  and  the 
primary  trans- 
former switches 
are  located  on  the 
ground  floor ;  o  n 
the  next  are  the 
secondary  switches 
for  the  transform- 
ers, the  high-ten- 
sion bus  bars,  and 
the  main  switch- 
board; and  in  the 
tower  are  mounted 
the  line  switches, 
and  lightning  ar- 
resters. 

Connections 
from  the  generat- 
ing apparatus  t  o 
the  distributing 
board  are  made  by 
insulated  cables,  laid  in  underground  conduits  carried  the  whole 
length  of  the  machinery  room. 

The  switching  apparatus  controlling  the  alternators,  the  exciters, 
and  the  accumulator  battery  is  mounted  on  the  ground  floor  next 
to  the  machinery  room.  The  first  panel  of  the  board  is  reserved 
for  the  generating  unit  of  the  Engelberg  railroad,  and  is  equipped 
with  an  automatic  oil-switch,  an  overload  circuit  breaker,  and  syn- 
chronizers to  throw  the  circuit  in  parallel  with  the  central  traction 
circuit.  The  next  four  panels  operate  the  2,000  horse-power  alter- 
nators. Each  panel  is  equipped  with*  an  automatic  oil-switch 
(see  page  206),  a  voltage  transformer,  four  series  transformers,  (one 
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POWER  ALTERNATOR. 
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for  the  ammeter, 
one  for  the  watt- 
meter, and  two  for 
the  releasing  coil  of 
the.  overload 
switch)  and  a  corn- 
mutating  switch  to 
throw  the  gene- 
rator on  either  the 
light  or  power  cir- 
cuit. Other  panels 
take  the  overload 
switches  of  the  two 
battery  exciters 
and  the  operating 
levers  for  charging 
and  discharging 
the  accumulators. 

O  n  a  n  inter- 
mediate  floor 
reached  by  a  stair- 
case and  separated 
from  the  last  de- 
scribed apparatus  by  a  concrete  floor,  are  located  the  shunt  regulators 
of  the  exciters,  and  the  rheostats  for  the  excitation  circuits  of  the 
alternators. 

As  now  installed,  the  low-tension  bus  bars,  from  which  the  pri- 
mary lines  of  the  transformers  and  the  Engelberg  cable  take  their 
current  at  6,000  volts,  occupy  a  central  location  on  the  ground  floor, 
although  as  originally  laid  out,  both  the  high  and  the  low-tension 
bus  bar  systems  took  up  the  whole  length  of  the  building. 

Oil  switches  are  mounted  between  the  alternators  as  well  as  be- 
tween the  two  primary  feeder  lines  of  the  transformers.  In  addi- 
tion, section  switches  are  provided  on  either  side  of  the  oil-switches, 
to  cut  out  any  desired  section  of  the  bus  bars  or  the  switch  itself. 

The  primary  transformer  switches  are  controlled  from  the  trans- 
former room  itself,  on  the  ground  floor,  and  the  secondary  switches 
are  immediately  overhead  on  the  first  floor,  and  so  connected  that 
the  transformers  can  be  thrown  out  of  circuit  from  either  floor. 
Both  sets  of  switches  arc  provided  with  time  relays,  and  signal 
lamps  and  bells.    Each  transformer  or  group  has  its  ammeter, 
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signal  lamps,  and  time  relays  mounted  on  an  individual  little  board 
next  to  the  corresponding  switch  lever. 

The  high-tension  bus-bar  compartment  on  the  first  floor  is  mmi-, 
lar  to  that  of  the  low-tension  bars  on  the  ground  floor,  only  the 
section  switches  here  used  have  spring  contacts  and  each  switch 
is  separated  off  from  its  neighbor  by  a  concrete -barrier. 

Owing  to  the  frequency  of  storms  in  Switzerland;  special  care 
has  been  taken  to  protect  the  plant  against  lightning.  For  this  pur^ 
pose,  Siemens  arresters  of  the  double  horn  pattern  have  been 
adopted  as  standards,  in  combination  with  water  resistances  and 
induction  resistance  .  coils  connected  in  series.  In  addition,  as  a 
protection  against  sudden  over-voltages,  each  pole  is  kept  constantly 
grounded  by  means  of  liquid  resistances. 


RHEOSTATS  FOR  THE  EXCITATION  CIRCUITS. 
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In  spite  of  the  apparently  intricate  wiring  layout,  the  system  of 
control  and  distribution  has  been  centralized  in  the  simplest  and 
most  practical  manner.  As  described,  the  main  operating  board 
occupies  one  end  of  the  building  on  the  first  floor.  Oerlikon  switch- 
board instruments  are  mostly  used. 

The  alternator  board  is  equipped  with  a  wattmeter,  an  ammeter, 
a  double  voltmeter  with  two  dials,  the  one  recording  the  voltage  at 
the  machines,  the  other  being  a  phase  voltmeter  for  operating 
in  parallel,  and  the  different  levers  and  handles  controlling  the 
starters,  circuit  breakers,  commutating  switches,  rheostats  and  the 
carbon  switches  for  the  exciters. 

As  an  additional  protection  against  false  manoeuvres,  a  compen- 
sating or  checking  system  is  in  operation.  The  fluctuations  of  the 
voltmeters  and  wattmeters  of  course  follow  the  movements  of  the 
bus  bar  commutator,  and  the  throwing  in  or  out  of  circuit  is  re- 
corded by  the  white  or  red  signal  lamp,  in  addition  to  the  auto- 
matic ringing  of  the  alarm  bell 

The  apparatus  car- 
ried on  the  battery 
panel  consists  of  two 
ammeters,  one  volt- 
meter and  its  commu- 
tating switch,  (to  read 
the  voltages  at  the  bus 
bars  or  at  the  cells  dur- 
ing charge  and  dis- 
charge) the  handles  of 
the  two  automatic 
switches,  and  the  push 
buttons  operating  the 
end  cell  switches  and 
the  two  cell  indicators. 

The  exciter  panels 
are  equipped  with  am- 
meters and  voltmeters, 
a  hand-wheel  shunt 
regulator,  and  the  oper- 
ating levers  for  the  cir- 
cuit breaker  and  the 
commutating  switch. 

The  bus  bar  sec- 
tion switches  govern- 


SWITCH  FOR  27,000-VOLT  CIRCUIT,  INSTALLED 
IN  ITS  COMPARTMENT. 
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ing  the  power  circuits  are  also  con- 
trolled from  this  board. 

The  line  connections  also  come 
in  on  this  board.  The  first  panel, 
which  takes  the  Engelberg  cable, 
carries  three  ammeters  and  two 
signal  lamps.  The  next  three 
panels  which  belong  to  the  high- 
tension  lines  are  each  mounted  with 
three  ammeters,  the  oil-switch 
handles,  two  signal  lamps  and  the 
commutating  switch  for  the  light  or 
power  circuits. 

The  last  two  panels  carry  the 
static  voltmeters  made  by  Hart- 
mann  &  Braun,  with  condensers 
and  graphite  resistances  for  deter- 
mining the  grounds  on  the  high- 
tension  bus  bars. 

A  small  separate  switchboard 
controls  the  lighting  of  the  central 
station. 

It  is  just  as  important,  for  the 
perfect  operation  of  the  plant,  that 
the  engineer  in  charge  of  the  tur- 
bines should  be  provided  with  indi- 
cating devices  to  enable  him  to 
handle  his  machinery  efficiently  and 
to  regulate  its  speed.  This  ar- 
rangement consists  of  a  phase  lamp 
and  a  Westinghouse  synchroscope 
mounted  on  the  pedestal  opposite 


HORN  LIGHTNING  ARRESTER  WITH 
LIQUID  RESISTANCE. 


the  corresponding  unit  or  group,  in  full  view  of  the  engineer  when 
operating  the  turbine  regulator. 

The  entire  hydraulic  installation  occupied  less  than  twenty 
months,  and  the  electrical  equipment  was  set  up  in  less  than  eight. 
Today  the  plant  is  in  full  operation,  and  the  municipality  of  Lu- 
cerne, which  controls  nine-tenths  of  the  capital  stock  of  the  enter- 
prise, is  not  only  reaping  most  satisfactory  results  from  an  opera- 
tive viewpoint  of  a  public  utility,  but  must  be  congratulated  on  the 
financial  success  of  a  public  investment. 


Courtesy  of  Robt.  F.  Wentz  Engineering  Co.,  Nazareth,  Pa. 

A    MODERN    MILL.      PLANT    OF    THE    LAWRENCE    PORTLAND    CEMENT  CO., 

SIEGFRIED,  PA. 

MACHINERY  AND  PROCESSES  FOR  A  PORT- 
LAND-CEMENT PLANT. 

By  F.  H.  Lewis. 

II.    GRINDING  BY  SEPARATION. 

Mr.  Lewis's  initial  article  appeared  in  our  September  issue  and  discussed  kilns  and  kiln 
practice  in  connection  with  cement  making.  His  study  of  grinding  machinery  and  processes, 
now  presented,  will  shortly  be  followed  by  a  very  significant  review  of  the  industrial  aspects  of 
cement  manufacture,  by  Edwin  C.  Eckel,  of  the  U.  S.  Geological  Survey — one  of  the  world's 
leading  experts  in  this  important  and  rapidly  developing  field  of  engineering  industry. ^-The 
Editors. 

MAN  is  an  imitative  animal.  Instinctively,  what  our  fellows  do 
we  must  try  to  do,  with  such  variation  and  improvement  as 
will  give  some  suggestion  of  originality. 
At  present  no  matter  is  receiving  greater  attention  from  the  tech- 
nical staff  of  the  Portland-cement  factories  or  from  the  manufacturers 
of  grinding  machinery  for  Portland  cement  than  the  question  of 
grinding  by  separation.  It  is  extremely  probable,  as  a  result  of  all 
this  investigation  and  experimentation  which  is  now  going  on,  that  a 
method  and  a  practice  will  be  developed  effecting  important  econo- 
mies of  manufacture  and  valuable  returns  to  those  manufacturers 
who  first  succeed  in  realizing  on  a  large  scale  the  advantages  of 
grinding  by  separation. 

I  first  saw  a  separator  used  as  part  of  the  grinding  equipment  of  a 
Portland-cement  factory  in  England  about  ten  years  ago.  This  sep- 
arator was  a  wind  separator  made  by  Askham  Bros.  &  Wilson,  of 
Sheffield,  Eng.,  and  was  used  in  the  old  plant  of  Brooks  Shobridge  & 
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EXAMPLES    OP    MODERN    AMERICAN    CEMENT  PLANTS. 

Above,  the  Phoenix  Portland  Cement  Co.,  Nazareth,  Pa;  Below  the  Hercules  Cement  Co.,  White- 
hall, Pa.,  showing  Bottle  Kilns.    Robert  F.  Wentz  Engineering  Co. 

Co.  at  Grays  on  the  Thames,  separating  the  product  from  buhrstone 
mills.  The  entire  product  of  the  mills  was  carried  to  this  separator. 
The  fines  resulting  from  the  separation  were  carried  to  the  stock  house 
and  the  coarse  particles  returned  to  the  mills.  In  Germany  at  this  time 
a. similar  separator  made  by  Pfeiffer  Bros,  was  used  in  quite  the  same 
way,  also  with  reasonably  satisfactory  results. 

In  the  manufacture  of  natural  cement  in  America  a  well  defined 
and  very  successful  practice  of  grinding  by  separation  has  been  in  use 
for  many  years.  This  method  has  been  patented  by  Mr.  J.  R.  Berthelet 
of  Milwaukee,  Wis,,  and  used  very  successfully  at  the  works  of  the 
Milwaukee  Cement  Co.  and  also  in  certain  plants  of  the  Western  Ce- 
ment Co.  at  Louisville,  Ky.  .  The  Berthelet  scheme  is  shown  by  illus- 
tration Figure  1  and  consists : — 
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Separating  Fines  froin 
Crusher  and  Cracker 

Stone  Products  A y 


Separating  Tailings  from- 
Finishing  Stone  Products 


Separating  Coarse  and/ 
Fine  Tailings- 


Coarse 
Tailings" 
Cracker 
Stoned 


Elevator  for  Finishing 
Stone  Product 
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Crusher 


Conveyor  for  Finishing/ 
Stone  Product 


Conveyor  for  Cracker 
Stone  Product 


FIG.  I.     BERTHELET'S  SEPARATOR. 
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1.  In  always  passing  material  over  a  screen  after  each  step  in 
the  process  of  reduction,  and, 

2.  In  order  to  effect  this  separation  the  coarse  and  fine  stuff 
always  pass  together  over  the  screen. 

As  installed  in  the  works  of  the  Milwaukee  Cement  Co.  this 
method  of  separation  has  shown  an  output  of  1,500  barrels  of  natural 
cement  in  twenty-four  hours  with  only  one  finishing  buhrstone  mill. 
But  this  natural  cement  product  is  only  a  reduction  to  50-mesh  fine  of 
a  soft  material  not  much  if  any  harder  than  ordinary  quick-lime. 

In  grinding  Portland  cement  the  conditions  are  very  much  more 
difficult  because : — 

1.  Both  the  raw  material  and  the  clinker  are  very  much  harder 
than  the  natural  cement  product. 
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2  Both  the  raw 
material  and  the 
clinker  must  be 
ground  much  finer. 

3  By  reason  of 
greater  hardness  the 
wear  and  tear  and 
repairs  in  Portland- 
cement  manufacture 
are  much  greater. 

In  America  no 
attempt  was  made 
to  grind  by  separa- 
t  i  o  n  in  Portland- 
cement  manufacture 
until  the  Edison 
Port  land- Cement 
Works  was  built  at 
New  Village,  N.  J., 
in  1 90 1.  In  build- 
ing this  plant  Mr. 
Edison  introduced 
a  number  of  novel 
features,  and  in  fact 
almost  wholly  dis- 
regarded precedent 
and  designed  a  plant 
which  was  unlike 
any  Portland-cement 
factory  either  in  the 
United  States  or 
elsewhere.  Among 
other  novelties  he 
established  a  most 
elaborate  system  of 
grinding  by  separa- 
tion. To  what  ex- 
tent the  system  of 
grinding  established 
in  the  Edison  fac- 
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tory  has  been  successful  I  am  not  informed,  but  there  can  be 
little  doubt  that  the  initiative  taken  by  Mr.  Edison  in  this 
factory  has  been  suggestive  to  other  manufacturers  and  the  cause 
of  extensive  investigation  of  various  methods  of  separation  how  in 
evidence  in  America. 


Flan  Half  Section -enlarged 


PIGS.    3    AND    4.      CEMENT    PLANT    AND    SEPARATOR    SYSTEM.         The  Eng.  Magazine 
Designed  by  Watson  Vredenburgh,  jr.,  C.  E. 

Reduced  to  its  simplest  essential  features,  the  scheme  introduced 
at  the  Edison  works  is  shown  by  Figures  2  and  3  above.  At  the  Ed- 
ison works  the  reduction  of  material  was  performed,  not  in  mills,  but 
by  means  of  rolls.  As  these  rolls  are  not  adapted  to  fine  grinding  they 
are  operated  in  conjunction  with  a  very  extensive  and  elaborate  system 
of  wind  separation.  As  shown  on  the  cuts,  the  raw  material,  mixed  in 
proper  proportions,  is  carried  by  a  belt  conveyor  directly  to  the  blower 
house.  This  conveyor  in  passing  receives  the  product  of  the  fine 
grinding  rolls,  but  these  fine  grinding  rolls  are  fed  entirely  by  the 
tailings  returned  from  the  blower  house. 

On  the  clinker  end  the  method  is  rather  different  as  the  clinker 
passes  through  the  rolls,  thence  to  the  blower  house,  the  tailings  being 
returned  to  the  rolls. 

Figure  4  shows  a  plan  and  half  section  of  the  blower  house  show- 
ing the  general  arrangement  of  this  building  and  the  course  of  the 
material  passing  through  it.  Such,  in  its  general  features,  was  the 
Edison  separation  system. 

It  will  probably  be  an  advantage  at  this  point  in  this  article  to 
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TYPICAL     EXAMPLES     OP     CEMENT     GRINDING  INSTALLATIONS. 

Above,  ball  mills,  and  below,  tube  mills  in  the  clinker-grinding  room  "at  the  Illinois  Steel  Co.'s 
cement  mill,  Buffington,  Ind.    Both  by  the  Allis-Chalmers  Co. 


discuss  the  principle  and  the  merits  of  separation  per  se  in  order  that 
the  descriptions  which  follow  may  be  fully  appreciated.  In  general  it 
may  be  said  that  every  grinding  machine  will  yield  more  output  if  the 
finished  product  can  be  removed  immediately  as  fast  as  it  is  produced. 
Any  stuff  remaining  in  the  mill  after  it  has  been  ground  to  the  desired 
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fineness  remains 
there  to  the  disad- 
vantage of  the  out- 
put of  the  mill. 
The  fine  stuff  con- 
stitutes a  matrix  in 
which  the  coarser 
particles  are  im- 
bedded and  inter- 
feres  with  the 
grinding  action  on 
this  coarser  stuff. 
Any  method,  there- 
fore, which  will  re- 
lieve the  mill  of  its 
product  as  fast  as 
it  is  reduced  will 
increase  i  t  s  effi- 
ciency and  output. 

Therefore  if  the 
contents  of  the  mill 
could  be  kept  in 
rapid  circulation 
between  the  mill 
and  a  separating 
system  which 
would  take  out  the 
fines  and  return 
the  tailings,  the 
output  would  be 
very  much  larger. 
Taking  this  for 
granted  it  there- 
fore becomes  a 
question  of  balanc- 
ing the  first  cost 
and  operating  cost 
of  a  series  of  mills, 
against  the  first 
cost  and  the  oper- 
ating   cost    of  a 
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BALL  AND    TUBE     MILLS,     FARWELL     PORTLAND     CEMENT  CO. 


Robert  F.  Wentz  Engineering  Co. 

smaller  number  of  mills  operated  in  conjunction  with  a  system  of 
separation. 

Again,  there  are  quite  a  large  number  of  grinding  machines  which 
yield  their  product  by  passing  it  through  screens  or  sieves  attached 
directly  to  the  machines.  The  ball  mill  is  a  machine  of  this  type.  It 
has  been  found  very  difficult,  however,  where  fine  grinding  is  to  be 
done,  to  provide  sufficient  screening  facilities  to  these  mills.  The  pro- 
duct does  not  come  out  as  rapidly  as  it  is  produced.  The  mills  are 
more  or  less  clogged  with  fines  at  all  times.  Take  the  particular 
case  of  a  ball  mill,  for  instance,  equipped  with  20-mesh  screens,  yield- 
ing its  product  through  these  screens  and  producing,  say,  25  barrels 
an  hour.  Sifting  this  product  it  will  be  found  that  while  all  of  it 
passes  the  20-mesh  screen,  perhaps  50  per  cent  of  it  will  pass  100- 
mesh  screen,  and  in  this  respect  the  work  which  the  ball  mill  has  been 
compelled  to  do  is  unnecessary.    Suppose,  however,  we  equip  this  bait 


KILNS    AND    TUBE    MILLS,     LAWRENCE    PORTLAND-CEMENT  CO. 
Robert  F.  Wentz  Engineering  Go. 


A  CONVEYOR  IN  A  CEMENT  MILL. 

Belt  13  inches  by  372  feet  discharging  90  tons  an  hour.    Installed  at  Marquette  Cement  Mfg. 
Company's  plant,  La  Salle,  111.,  by  Robins  Conveying  Belt  Co. 

2l8 


MODERN  PORTLAND-CEMENT  PLANT. 


mill  with  J^-inch 
screens,  letting  its 
product  pass  out 
much  more  freely 
and  effect  a  sepa- 
ration to  20-mesh 
by  a  separator  out- 
side of  the  mill, 
returning  the  tail- 
ings. By  doing  this 
the  mill  is  evi- 
d  e  n  1 1  y  promptly 
freed  of  its  dust 
and  fine  stuff  and 
the  grinding  action 
is  entirely  on 
coarse  material.  It 
is  reasonable  to 
suppose,  therefore, 
under  these  cir- 
cumstances,  a 
much  larger  out- 
put will  be  ob- 
tained. Practically 
this  has  been  dem- 
onstrated to  be  the 
case. 

Again  take  the 
case  of  a  pebble 
reduce  cement  to 
screen.  In  a  mill  of  this  kind  the  material  passes  from  one  end  to  the 
other,  a  distance  of  about  20  feet,  subjected  to  the  grinding  action  of 
pebbles  throughout  this  length.  The  material  is,  therefore,  becoming 
finer  and  finer  as  it  advances  through  the  mill,  and  in  the  vicinity  of 
the  discharge  end  it  is  probable  that  very  little  reduction  is  going  on 
because  what  coarse  stuff  remains  is  imbedded  in  a  matrix  of  fine 
material.  Suppose,  then,  that  we  effect  two  separations  in  conjunc- 
tion with  this  pebble  mill.  First  we  separate  the  feed  to  the  mill, 
taking  out  all  material  which  is  100-mesh  fine,  and  then  suppose  that 
we  run  this  mill  with  a  very  heavy  feed  and  effect  a  separation  to  100- 
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BALL   MILL     AND  SEPARATOR, 
SYSTEM. 
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mill,  which  is  a  finishing  mill  required  to 
a  fineness  of  92  per  cent  passing  100-mesh 
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FIG.  6.    SEPARATOR  ARRANGEMENT   FOR   IO  TONS   PER  HOUR  ELEVATION. 
Gebriider  Pfeiffer,  Kaiserslautern,  Germany. 


mesh  fine  of  its  output.  The  probability  is  that  under  these  conditions 
we  will  show  a  marked  gain  in  the  yield  of  the  mill.  Meantime,  how- 
ever, it  is  evident  that  we  have  complicated  this  plant  by  separating 
devices  at  both  ends  of  the  pebble  mill,  including  the  elevating  and 
conveying  apparatus  required  in  conjunction  with  separators.  It  be- 
comes, therefore,  a  question  whether  we  have,  in  final  analysis,  made 
any  gain  or  not.  That  is,  it  is  a  question  of  first  cost  and  cost  of 
maintenance  of  a  larger  number  of  mills,  as  compared  with  first 
cost  and  cost  of  maintenance  of  a  smaller  number  of  mills  working  in 
conjunction  with  this  separating  apparatus. 

In  Figure  5  is  shown  the  installation  of  a  ball  mill  in  conjunction 
with  a  pneumatic  separator  which  returns  the  coarse  and  carries  off 
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FIG.  6a,    plan  op  the  separator  arrangement  shown  on  the^  opposite 

PAGE. 

Two  9-ft.  ball  mills,  one  5-ft  tube  mill,  two  7-ft.  separators. 
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FIG.   7-      ARRANGEMENT  OF  BALL  AND  TUBE  MILLS  AND  SCREENS. 
Designed    by    tlie    Allis-Chalmers  Co. 
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FIG.  8.      A   1500-BARREL  PORTLAND-CEMENT  PLANT  USING  KENT  MILLS. 

Showing  the  arrangement  of  the  mills  in  conjunction  with  bins  and  separators.    Kent  Mill  Cc, 

New  York. 

the  fine  material.  In  Figure  6  is  shown  a  separator  installed  between 
ball  and  pebble  mills.    It  receives  the  product  of  the  ball  mills,  sepa- 
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rates  the  fines,  and 
forwards  them  as 
finished  product, 
and  delivers  the 
tailings  to  the  peb- 
ble mill.  In  Fig- 
ure 7  is  shown  a 
special  ball  mill 
sending  its  product 
to  a  revolving 
screen,  or  in  other 
words,  effecting  its 
separation  entirely 
outside  the  ma- 
chine, returning 
the  tailings  and 
sending  the  fines  to 
the  pebble  mills. 
This  scheme  as 
shown  is  advan- 
tageous only  to  the 
ball  mill.  If  a 
separation  of  the 
fines  could  be  ef- 
fected before  they 
go  to  the  pebble 
mill  further  advan- 
tage would  be 
gained. 

There  are  a  number  of  mills  of  different  types  which  can  grind 
only  by  separation,  which,  in  fact,  yield  no  uniform  product  without 
separation.  Of  these  the  Kent  mill  may  be  taken  as  a  type.  In  Figure 
8  is  illustrated  a  battery  of  Kent  mills  working  in  conjunction  with" 
bins  and  separators  to  produce  finished  cement. 

*  It  is  not  necessary  nor  is  it  practicable  in  this  article  to  describe 
or  illustrate  the  great  variety  of  expedients  which  can  be  adopted  for 
separation  of  one  form  or  another.  The  various  methods  and  treat- 
ments to  suit  different  conditions  and  different  grinding  machines 
could  be  multiplied  indefinitely. 

In  addition  to  the  wind  separator  which  has  been  so  frequently 
mentioned  above,  there  are,  of  course,  numerous  mechanical  separa- 


EMERICK  S   AIR  SEPARATOR. 

Extracts  the  finished  portion  of  the  tube-mill  product,  returning  the 
unfinished  to  be  reground.    George  S.  Emenck,  Nazareth,  Pa. 


AN   INSTALLATION   OF  GRIFFIN   MILLS,   PLANT  OF  THE   UNITED  STATES  PORTLAND   CEMENT   CO.,  BEDFORD,  IND.      BUILT  BY 

THE  BRADLEY  PULVERIZER  CO.,  BOSTON,  MASS. 
Photograph  by  courtesy  of  the  Osborn  Engineering  Co.,  Cleveland,  O. 
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RAYMOND  AUTOMATIC    PULVERIZER  WITH 
VACUUM  SEPARATOR 


tors  effecting  separa- 
tion through  screens  by 
mechanical  devices. 
Every  flour  mill  is 
equipped  with  some 
sort  of  bolting  machine 
for  separating  finished 
product.  There  are 
inclined  screens,  re- 
volving screens,  impact 
screen  s — indeed,  a 
great  variety  to  choose 
from  for  this  purpose 
and  for  different  con- 
ditions. In  the  text 
above  the  Askham  and 
Pfeiffer  separators 
have  been  referred  to. 
Figure  9  represents  a 
similar  separator  made 
in  the  United  States  by 
Emerick.  In  Figure 
10  is  illustrated  a  sepa- 
rator of  this  type,  but 


with  some  elabora- 
tion, known  as  the 
Raymond  separa- 
tor. 

Figure  11  illus- 
trates a  form  of 
inclined  shaking 
screen  adapted  for 
certain  purposes, 
which  is  manufac- 
tured by  the  Ne- 
w  a  y  g  o  Portland 
Co.  In  Figure  12 
is  illustrated  in  ele- 
vation- and  section 
another  form  of 
shaking  or  impact 
screen  known  as 
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FIG.   II.      THE    NEWAYGO  SEPARATOR 
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24  x-  4  T.  &  £. 
Pulleys  ICTjE.P.M. 


Note:  Dust  Shield  for 
Driving  Head  not 
shown 


the  Centripact  screen  which  has  been 
used  considerably  in  mining  operations. 
There  are  various  similar  devices  to  be 
had  too  numerous  to  mention.  The 
figures  above  mentioned  illustrate  the 
character  oi  this  kind  of  machinery. 

It  might  appear  from  what  has  been 
said  above  to  be  a  self-evident  fact  that 
separation  must  offer  important  advan- 
tages and  economies.  This  is,  however, 
not  necessarily  the  case,  as  I  have  taken 
the  trouble  to  suggest  at  several  points 
in  the  discussion  above.  The  wear  and 
tear  in  grinding  Portland  cement  is 
quite  extraordinary.  It  is  particularly 
heavy  on  elevating  and  conveying  ma- 
chinery, on  screens,  on  bearing  and 
wearing  services  of  all  kinds.  This  fact 
must  never  be  lost  sight  of.  If,  there- 
fore, a  separating  system  is  put  in 
which  requires  increased  size  and 
height  of  buildings,  which  complicates 
the  elevating  and  conveying  machinery, 
then  the  wear  and  tear,  the  loss  of 

The  £ng  Marine      0UtPUt  t0    sllUtdOWllS    Of    this  mR- 

fig.  12.  double-unit  traylor  chinery  and  of  the  separating  devices, 
centripact  screen  may  introduce  factors  which  not  only 

fail  to  show  advantageous  results  but  may,  in  fact,  be  much 
more  expensive  than  the  simpler  installation.  The  problem, 
therefore,  is  by  no  means  a  simple  one.  It  requires  a  nice  ad- 
justment of  means  to  ends  and  a  careful  study  of  conditions. 
At  the  present  time  it  is  doubtful  if  anyone  will  be  justified 
in  making  extensive  installation  of  this  kind  until  the  results  are 
fully  demonstrated  experimentally  on  a  smaller  scale.  Yet  it  is 
quite  certain  that  results  of  a  satisfactory  character  will  be  had. 


THE  PLANNING  AND  CONSTRUCTION  OF  THE 
POWER  PLANT. 

By  A.  E.  Dixon. 
III.    NATURAL  AND  MECHANICAL  DRAFT. 

Mr.  Dixon's  article  in  our  September  number  discussed  the  location  of  the  plant  and  the 
storage  and  handling  of  fuel.  His  second  paper  took  up  boilers,  stokers,  chimneys.  His 
topic  in  December  will  be  water  supply  and  its  purification,  so  far  as  concerns  the  power  plant. 
— The  Editors. 

THE  operation  of  the  steam  power  plant  is  dependent  upon  the 
combustion  of  fuel  beneath  the  boilers,  which  in  turn  depends 
upon  the  intensity  of  the  draft  available.  The  intensity  of 
draft  required  depends  upon  the  quality  of  the  fuel  used  and  upon 
the  quantity  to  be  burnt  on  a  square  foot  of  grate  in  a  unit  of  time. 
Insufficient  draft,  probably,  produces  more  trouble  in  steam  plants 
than  any  other  single  cause.  A  strong  draft  permits  of  forcing  the 
boilers  at  times  of  overload  and  in  this  respect  is  equivalent  to  a  cer- 
tain amount  of  additional  boiler  heating  surface ;  the  successful  use  of 
cheap  low-grade  fuels  likewise  requires  a  strong  draft. 

Natural  or  chimney  draft  is  due  to  the  action  of  gravity  upon  two 
columns  of  gases  of  different  densities ;  mechanical  draft  is  produced 
by  steam- jet  blowers  or  fans,  and  may  be  either  forced  or  induced. 

As  the  operation  of  the  chimney  is  dependent  upon  natural  causes, 
its  draft  intensity  is  affected  by  atmospheric  and  barometric  con- 
ditions, and  while  as  long  as  the  chimney  stands  a  draft  can  be  estab- 
lished, the  only  control  possible  consists  in  reducing  the  intensity  by 
means  of  dampers.  For  these  reasons  a  chimney  must  be  designed 
with  both  sufficient  area  and  height  to  carry  off  the  waste  gases  and 
to  supply  the  maximum  draft  required  under  the  most  unfavorable 
conditions.  If  the  chimney  is  too  small,  an  increased  consumption  of 
fuel  will  be  required  to  heat  the  waste  gases  to  a  temperature  at  which 
the  required  draft  intensity  will  be  produced,  and  should  unfavorable 
atmospheric  conditions  prevail,  considerable  difficulty  will  be  experi- 
enced in  keeping  up  the  fires.  Chimney  draft  can,  of  course,  be 
supplemented  by  means  of  fans  or  blowers,  and  in  some  modern  plants 
it  has  been  deemed  advisable  to  install  fans  and  at  the  same  time  pro- 
vide a  high  chimney.    The  steam-jet  blower  is  the  simplest  and 
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easiest  to  install,  and  it  is 
frequently  used  in  small 
plants.  These  devices  are 
noisy,  and  at  the  best 
economy  credited  to  them 
consume  8  per  cent  of  the 
steam  generated ;  they 
may  use  three  or  four 
times  this  quantity.  If  it 
is  desired  to  introduce  a 
small  amount  of  steam  be- 
low the  grates  in  order  to 
reduce  the  trouble  with 
clinkers,  it  can  be  done  in 
a  more  economical  man- 
ner. Mechanical  draft  is 
at  all  times  under  com- 
plete control,  and  may  be 
regulated  to  suit  the  load 
carried ;  but  owing  to  the 
uncertainty  of  all  things 
mechanical,  such  appara- 
tus should  be  installed  in 
duplicate ;  if  suitable 
spare  parts  are  carried  in 
stock  the  precaution  will 
usually  be  sufficient. 

The  following  table 
shows  the  theoretical 
draft  intensity  of  a  stack 
250  feet  high,  for  two 
temperatures  of  the  waste 
gases  and  different  at- 
mospheric and  barometric 
conditions.  The  tempera- 
tures used  are  the  maxi- 
mum, minimum,  and  mean  annual  temperature  at  New  York  city. 
The  barometric  conditions  are  the  normal,  and  the  highest  and  low- 
est recorded  in  New  York  and  occurred,  respectively,  on  Feb.  5, 
1887,  and  Nov.  13,  1904. 


THE  SARGENT  DRAFT  GAGE, 

For  vacuum  or  pressure;  direct-reading,  6-in.  range, 
graduated  to  .oi-in.    The  tube  is  celluloid; 
the  liquid  used  is  common  water. 
Sargent   Steam   Meter  Co., 
Chicago,  111. 
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Theoretical  Draft  in  Inches  of  Water.  250-FEET  Chimney. 


Waste  gases. 

+  455°  F- 

+  6080  F. 

Barometer  ins. 

29  .92 

28.  70 

30-94 

29 . 92 

28 . 70 

30-94 

Air.  — 6°  F.  dry. 

2.12 

2  .  04 

2  .19 

2 . 42 

2 . 29 

2,49 

+520  F.  dry 
Saturated 

I.65 
I.63 

1.58 
1.56 

1 . 69 
1.68 

1.94 
1 .92 

1.84 
1.82 

2 . 01 
1.99 

+  iooc.F.dry 
Saturated 

I.32 
I  .  24 

I  .  27 
I.  19 

1.36 
1.28 

1 . 62 
i-54 

i-53 
J-45 

1 .67 
i-59 

The  actual  draft  intensity  will  be  from  5  to  30  per  cent  less  than 
the  theoretical,  the  lower  losses  occurring  where  the  chimneys  are  of 
large  diameter  and  in  the  best  condition,  the  higher  losses  taking 

place  in  old  chimneys  in 
poor  condition  and  in 
stacks  of  small  diameter. 
At  the  Manhattan  Power 
house  in  New  York,  dur- 
ing a  test  made  on  Aug. 
*5>  I903»  the  draft  read- 
ing at  the  base  of  the 
stack  was  1.08  inches  of 
water  and  the  tempera- 
ture of  the  waste  gases 
was  +295 0  F.  During 
this  test  the  following 
average  atmospheric  con- 
ditions prevailed :  temper- 

of  i  lb.  in  the  boiler  pressure,  otiirp  nf  tVia  air  -L*7A°  TT  • 
Julian  d'Este-    Co.,  Boston,   atUre  01  ttie  air  +74 

Mass-  barometer,  30.10  inches; 

humidity,  60  per  cent.  The  theoretical  draft  cor- 
responding to  these  conditions  is  1.15  inches  of 
water,  showing  a  loss  in  draft  intensity  of  but  6 
per  cent,  with  a  new  chimney  of  large  diameter 
in  first-class  condition.  This  result  is  a  practical 
demonstration  of  what  may  be  realized  under 
nearly  ideal  conditions. 

The  intensity  of  the  draft  produced  by  a  chimney,  other 
conditions  being  the  same,  is  dependent  upon  its  height, 
and  in  1884  the  Locomotive  published  a  table  giving  the 


The  piston,  fitted  with 
water  packing  in  a  com- 
position cylinder.is  chain 
connected  to  the  damper 
lever  and  works  in  op- 
position to  the  weight. 
The   piston  motion  is 
controlled  by  a  metallic  dia- 
phragm, which  may  be  set 
for  any  desired  pressure  by 
the  screw  handle  and  is  then 
said  to  be  sensitive  to  a  change 
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Table  of  Dimensions  of  Some  Important  Chimneys. 


Diameter  in  feet 
Height  in  feet  above 

lower  grate 

above  upper  grate 

of  shaft  in  feet 
Area  at  top,  sq.  ft. 
Make    or  material 
Lined 

Boilers,  make 

Number  per  stack 
Heating  surf.  sq. 

ft.  each 
Superheating  surf, 
sq.  ft.  each 
Grate,    sq.   ft.  per 

boiler 
Stoker  or  hand 

Forced  draft, 

Blowers  per  stack 

Cu  ft.  free  air  per 
minute 

Ash-pit  pressure 
in.  of  water  - 
Steam  pressure,  lb. 

per  sq.  in. 
Superheat  °F. 
Economizers, 

heating   surf.  sq. 

ft.  per  boiler 
Stack  Area 

Grate  Area 

Sq.  ft.  stack  area 

per  1,000  sq.  ft. 

heating  surface 

"  height  of  water  column  due  to  unbalanced  pressure  in  a  chimney 
ioo-feet  high "  for  various  temperatures  of  air  and  of  the  waste 
gases  at  a  barometric  pressure  of  14.7  pounds  per  square  inch; 
therefore  it  is  a  matter  of  simple  proportion  to  apply  this  table 
to  a  chimney  of  any  height,  the  barometric  correction  for;  cases 
in  which  the  chimney  is  located  above  the  sea  level  can  be  also  be 
made  by  proportion.  The  table  mentioned  has  been  very  widely 
copied ;  it  can  be  found  in  Kent's  "  Pocket  Book  "  and  in  a  number  of 
other  works.  In  using  this  lathe  for  the  purposes  of  designing  it  is 
advisable  to  refer  to  the  columns  for  air  temperatures  of  -\-  90 0  and 
-f-  ioo°  F.  and  allow  at  least  10  per  cent  for  friction  and  other  losses. 

The  area  of  the  chimney  is  determined  by  the  volume-  of  waste 
gases  to  be  passed,  and  this  depends  upon  the  temperature  of  the  gases 
and  is  also  affected  by  the  kind  of  coal  used ;  this  latter  element  is  not 


Rapid 

Port 

Manhat- 

Long 

Chelsea 

Transit 

Morris 

tan 

Island 

London 

N  Y. 

N.  Y. 

N.  Y. 

City 

England 

15 

17 

16 

19 

225 

250 

267 

250 

255 

234 

225 

222 

162 

212 

278 

27  c; 

27  K 
id 

176 

188 

227 

201 

283 

Custodis 

Custodis 

Custodis 

Steel 

Brick 

Base 

Base 

Base 

to  top 

? 

B  .&  W. 

B  &  W. 

B.  &  W. 

B.  &  W. 

B.  &  W 

12 

12 

16 

16 

20 

6,000 

6,250 

5,200 

5>243 

5,212 

1,230 

1,116 

672 

1 00 

112 

1 1 0 

100 

83 

Hand 

Roney 

Roney 

Roney 

Chain 

fired 

stoker 

stoker 

stoker 

grate 

4 

None 

4 

None 

None 

57,000 

175 

185 

1  7 
150 

195 

200 

200 

yes 

none 

yes 

i,54o 

0  147 

0  14 

0. 129 

0.126 

0.171 

2.44 

2-51 

2-73 

2.40 

2.71 
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Dimensions  op  Important  Modern  Chimneys;  Continued. 


Waterside 

Edison 

North 

Fisk  St. 

Kings- 

Philadel- 

R. T. 

New 

Boston 

Beach 

Chicago 

bridge 

phia,  Dela 

-  Vernon 

N.  Y. 

Mass. 

Cal 

111. 

N.  Y. 

ware  Ave 

St. 

20 

18 

14  67 

18 

14 

14 

11.25 

300 

230 

149 

200 

200 

225 

170 

264 

232 

2  <o 

I  <2 

175 

200 

314 

254 

168 

254 

154 

154 

99 

Steel 

Custodis 

Custodis 

Steel 

Steel 

Steel 

Steel 

to  top 

77ft 

to  top 

to  top 

to  top 

to  top 

B.  &  W. 

B  &W. 

B.  &  W. 

B.  &  W. 

B.  &  W. 

Parker 

B.  &  W. 

24 

10 

_  c 
10 

10 

I5 

Q 
O 

10 

6,500 

5. 118 

5>242 

5,000 

5,200 

8,000 

3.75° 

1,000 

867 

126 

110 

84 

l60 

68 

Hand 

Roney 

Oil 

Chain 

Roney 

Roney 

Hand 

fired 

stoker 

burners 

grate 

stoker 

stoker 

fired 

Induced 

Induced 

8 

None 

2 

— ' 

2 

None 

Steam  jet 

90,000 

2  X 

175 

200 

180 

3 

160 

i75 

!45 

100 

150 

150 

100 

None 

None 

2,124 

None 

1,920 

None 

None 

0. 104 

0  144 

0.122 

0  12 

0.146 

2  01 

3  11 

2  01 

3  is 

1.97 

2.41 

2  64 

considered  in  the  usual  chimney  formulas,  though  the  volume  of  waste 
gases  from  one  kind  of  coal  may  exceed  that  from  another  coal  by  50 
per  cent.  An  old  rule-of-thumb  was  to  make  the  chimney  one-eighth 
of  the  area  of  the  connected  grate  surface;  the  appended  table  of 
chimney  dimensions,  from  some  recent  plants,  shows  that  this  ratio  is 
exceeded  in  most  cases.  There  are  a  number  of  chimney  formulas  in 
existence  and  serious  efforts  have  been  made  to  develop  a  rational 
formula  to  replace  the  various  empirical  formulas,  this  last  being 
somewhat  difficult  owing  to  the  fact  that  there  are  a  large  number  of 
variables  in  the  equation.  Kent's  empirical  formula  gives  satisfactory 
results,  but  it  is  not  necessary  to  increase  the  size  of  the  chimney  to 
allow  for  friction  losses,  except  with  areas  of  less  than  80  to  100 
square  feet.   The  formula  is  as  follows  :— 

0.06  x  pounds  of  coal  burned  per  hour  ' 

Area  of  chimney  m  sq.  ft  =  — z  ~z  _  

Vheight  of  chimney  in  feet 
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Mechanical  draft  has  made  much  greater  headway  in  marine  work 
than  it  has  on  land,  for  the  reason  that  in  the  former  service  the  in- 
crease in  steaming  capacity  per  ton  of  boiler  so  gained  was  of  high 
importance.  On  land  a  decrease  in  the  dead  weight  of  the  boilers  is 
not  so  important,  but  a  reduction  in  the  cost  of  the  plant  may  result. 
Some  of  the  large  plants  recently  completed  are  supplied  with  fans 
in  order  to  guard  against  any  possible  deficiency  in  the  chimney  draft. 
With  natural  draft  it  is  rarely  practicable  to  burn  more  than  40  pounds 


THOMPSON  AUTOMATIC  DAMPER  AND  PRESSURE  REGULATOR. 

Opens  and  closes  the  dampers  by  water  pressure,  with  positive  power  in  both  directions,  sen- 
sitive to  variation  in  the  steam  pressure.     Richard  Thompson  &  Co.,  N.  Y, 

of  coal  per  square  foot  of  grate,  while  with  forced  or  induced  draft  the 
amount  of  coal  burned  may  be  as  high  as  desired;  125  pounds  per 
square  foot  has  been  burned  on  locomotives  and  torpedo  boats,  and 
this  rate  could  be  doubled  if  desired. 

The  advantages  of  mechanical  draft  are  that  while  except  in 
isolated  instances  the  chimney  cannot  be  dispensed  with,  ft  may  be 
reduced  somewhat  in  size ;  the  boiler  plant  can  be  reduced  to  its 


CHARACTERISTIC  EXAMPLE   OF  MECHANICAL-DRAFT  INSTALLATIONS. 


The  upper  one  is  the  forced -draft  arrangement  at  the  North  Western  colliery  of  the  Temple- 
Iron  Co.,  Carbondale,  Pa. — a  no-in.  three-quarter  housed  fan  driven  by  8  by  8  vertical 
engine,  direct-connected.    The  lower  is  an  induced-draft  plant  for  the  Locke  Insula- 
tor Co.,  Victor,  N.  Y.,  using  a  fan  of  the  same  size  driven  by  a  6  by  6  engine 
with  motor  auxiliary.    Both  by  the  American  Blower  Co.,  Detroit,  Mich. 
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CHARACTERISTIC  EXAMPLES   OF    MECHANICAL  DRAFT  INSTALLATIONS. 

Above,  induced-draft  apparatus  and  economizer,  power  plant  of  the  Wood  Worsted  Mills, 
Lawrence,  Mass.  Below,  forced -draft-appliances  with  stokers  at  Portland  Street  Railway  Co  s. 
power  house,  Portland,  Me.    Both  by  the  B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
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lowest  terms ;  the  draft  is  entirely  within  control  and  can  be  regulated 
to  suit  plant  requirements;  low-grade  fuel  can  be  used.  The  dis- 
advantages lie  in  the  addition  to  the  mechanical  equipment  which 
must  be  maintained;  and  the  expenses  of  operation  of  the  apparatus: 
In  deciding  as  to  the  advisability  of  such  installations,  each  case  must 
be  decided  upon  its  own  merits  according  to  local  conditions.  Where 
it  is  necessary  to  build  tall  chimneys,  in  order  to  prevent  the  waste 
gases  becoming  a|iuisance  to  the  neighborhood,  chimney  draft  may  be 
a  cheap  by-product ;  and  while  it  may  be  the  part  of  wisdom  to  add 
fans  to  guard  against  the  worst  possible  combination  of  circumstances, 
such  fans  may  never  be  put  in  operation,  unless  the  occasion  should 
arise  that  the  plant  was  forced  to  use  a  fine  anthracite  coal. 


CURVES    SHOWING    DRAFT    REQUIRED    BETWEEN    FURNACE    AND  ASHPIT 
AT  DIFFERENT    COMBUSTION    RATES,    FOR    VARIOUS    KINDS    OF  COAL. 
By  courtesy  of  the  Stirling  Consolidated  Boiler  Co. 

Induced  draft  is  a  close  imitation  of  the  natural,  and  like  it  is 
affected  by  the  infiltration  of  air  through  the  brick  work ;  but  unlike 
chimney  draft  this  does  not  reduce  the  draft  intensity,  though  there 
will  be  loss  of  heat  from  this  cause.  Forced  draft,  on  the  contrary, 
produces  a  plenum  instead  of  a  vacuum  in  the  boiler  setting  and  flues, 
the  leakage  being  outward,  and  this  principle  has  been  found  the  most 
satisfactory  in  the  operation  of  metallurgical  furnaces  and  for  mine 
ventilation.    With  this  system  cool  air  is  handled  by  the  fans  instead 
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of  the  hot  products  of  combustion.  Forced  draft  may  be  either  the 
closed  fire-room  system,  as  is  extensively  used  in  the  Navy  (where  it 
is  almost  impossible  to  secure  adequate  ventilation  of  the  stokehold  by 
other  means),  or  the  closed  ash-pit  system,  which  is  the  most  desirable 
system  and  the  most  practicable  for  plants  located  on  land.  With 
properly  designed  boilers  no  trouble  should  arise  from  leaky  tubes 
even  with  air  pressures  as  high  as  8  to  10  inches  of  water ;  this  is  par- 
ticularly the  case  when  mechanical  stokers  are  used. 

The  drop  in  draft  intensity  in 
a  water-tube  boiler  will  vary  from 
0.20  to  040  inches  of  water,  and 
may  exceed  the  higher  figure 
should  the  boiler  be  forced  to  a 
high  evaporation.  The  pressure 
required  to  force  the  air  required 
for  combustion  through  the  grates 
and  the  bed  of  coal  varies  within 
very  wide  limits,  being  affected  by 
the  kind  and  quality  of  the  fuel, 
the  methods  of  firing,  and  the  rate 
of  combustion.  The  following 
table  gives  the  approximate  draft 
intensity  required  for  economical 
combustion  under  average  condi- 
tions. 


HOOK   DRAFT  GAUGE,   WITH  MICRO- 
METER. 


From  a  "Treatise  on  Mechanical  Draft,' 
courtesy  of  the  B,  F.  Sturtevant  Co. 


by 


Draft  in  inches  of  water  in  the  fire-box  for  various  rates  of 

combustion. 

Fuel  used,  Pounds  of  coal  burned  per  square  foot  of 

grate  per  hour. 
20  28  32       36  40 

Bituminous  (hand)  .20  .40  .50  .60  .80 

(stoker)  .30         .50         .60         .80  1.00 

Anthracite,  pea  .50         .90  1.20 

Draft  in  inches  of  water  at  boiler  wall  for  various  rates  of 

combustion. 

Fuel  used,  Pounds  of  coal  burned  per  square  foot  of 

grate  per  hour, 
20  28  32  36  40 

Bituminous  (hand)  ,40         .60         .75         .90  1.20 

(stoker)  .50         .70         .85        1.15  1,40 

Anthracite,  pea  .70       1 . 10  1.45 

A  certain  part  of  the  draft  is  lost  in  the  smoke  flues  through  fric- 
tion. These  flues  should  have  an  area  from  10  to  20  per  cent  in 
excess  of  that  of  the  chimney,  or  from  3  to  4  square  feet  per  1,000 
square  feet  of  connected  heating  surface  for  large  flues,  and  from  4  to  5 
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CROSBY   DRAFT  RECORDER. 

For  automatic  and  continuous  registration.  Crosby 
Steam  Gauge  &  Valve  Co.,  Boston. 


square  feet  in  the  case  of 
small  flues.  A  common 
allowance  for  the  friction 
loss  is  0.10  inch  of  water 
per  100  feet  of  flue  and 
0.05  inch  of  water  for 
each  elbow,  for  circular 
flues;  when  square  flues 
are  used  these  values  are 
doubled. 

Economizers  introduce 
•considerable  friction  in 
the  flue  system  in  addi- 
tion to  the  loss  of  draft 
caused  by  the  heat  ab- 
stracted from  the  waste 
gases,  the  drop  varying 
from  0.20  to  1. 00  inch 
of  water,  according  to  the  length  of  the  economizer,  its  area  and  the 
number  of  elbows  it  causes  in  the  gas  passage.  The 
straight-passage  economizers  cause  less  friction  than  those 
^  with  staggered  tubes,  but  the  staggered  tubes  should  be 
more  efficient  as  heat  absorbers. 

For  economical  operation  the  heat  of  the  waste  gases 
should  be  low — under  normal  conditions,  not  over  -f-3000 
F. — and  they  should  not  exceed  +6000  F.  with  50-per- 
cent overload. 

Power-plant  managers  are  commencing  to  wake  up  to 
the  fact  that  the  boiler  room  offers  far  greater  opportuni- 
ties to  reduce  operating  expenses  than  can  be  found  in  any 
other  portion  of  the  plant.   It  has  been  the  habit  to  regard 
the  engine  room  as  the  show  portion  of  the  plant,  and  the 
boiler  room  and  the  "  black  gang  "  have  apparently  been 
looked  upon  as  necessary  evils  to  be  kept  in  the  back- 
ground;   Cheap  labor,  scanty  supervision,  poor  methods 
and  dirty  surroundings  characterize  the  picture  of  many 
boiler  rooms,  though  there  are  some  exceptions.    In  the 
water     ordinary  boiler  room  the  steam  gauge,  and  in  some  cases 
•gauge  for  a  high  and  low-water  alarm,  are  the  only  apparatus  by 
L°^L*^E*S~  which  the  fireman  can  judge  his  work,  and  the  intro- 

*  From  "Treatise  on  Mechanical  Draft,"  by  courtesy  of  the  B.  F.  Sturtevant  Co. 
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BRISTOL'S    RECORDING    PRESSURE    GAUGE,    EXTERNAL    AND    INTERNAL  VIEW 

The  form  shown  is  applicable  to  pressures  or  vacua  exceeding  4  lb.    For  lighter  pressures,  (within 
the  4  lb.  limit  either  way  from  zero)  the  spiral  tube  is  replaced  by  a  different  sensitive 
device.    The  Bristol  Co.,  Waterbury,  Conn. 

duction  of  a  recording  steam  gauge,  upon  which  the  fireman  must 
keep  an  even  steam  line  or  get  "  jacked  up/'  is  considered  the  height 
of  refinement.   The  incentives  to  fuel  economy,  in  the  United  States 


FAC  SIMILE  OF  CHARTS,   BRISTOL  RECORDING  PYROMETER  AND  THERMOMETER. 
The  clockwork  can  be  supplied  to  give  any  desired  period  of  revolution. 
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in  particular,  have  been  small,  owing  to  the  comparatively  low  cost 
of  good  steam  coal;  but  a  close  study  of  the  laws  and  conditions 
governing  combustion  will  be  amply  repaid,  even  in  plants  of  moder- 
ate size,  while  in  large  plants  a  saving  of  a  very  few  per  cent  of  the 
fuel  bill  will  warrant  the  installation  of  quite  a  laboratory. 

The  losses  occurring  in  the  combustion  of  fuel  can  be  summarized 
as  follows : — 

1—  — Loss  due  to  incomplete  com- 

bustion. 

2 —  Sensible  heat  carried  off  in 

the  waste  gases. 

3 —  Radiation    and  convection 

losses. 

4 —  Heat  lost  in  the  evaporation 

of  moisture  contained  in 
the  fuel, 

5 —  Latent  heat  in  the  waste 

gases  of  the  superheated 
steam  formed  from  the 
moisture  in  the  fuel  and 
the  combustion  of  the 
hydrogen. 

6 —  Loss  in  heating  the  excess  air 

supply  to  the  temperature 
of  the  waste  gases. 

7 —  Loss  of  heat  due  to  the  in- 

filtration of  air. 

8 —  Loss  in  the  ashes,  due  to  un- 

burned  combustible  and 
the  sensible  heat  of  the 
ashes. 

Apparatus  is  available  b  y 
which  continuous  records  can  be 
secured  of  the  percentage  of  car- 
bon dioxide  (C02),  the  tempera- 
ture of  the  waste  gases,  and  of 
the  draft ;  and  its  use  will  lead  to 
a  considerable  reduction  in  the  losses  items  i,  2,  5,  6  and  7;  item  3  is 
difficult  to  determine,  except  by  assigning  to  it  a  value  obtained  by  de- 
ducting the  sum  of  the  percentage  values  of  all  the  other  losses  from 


BRISTOL   RECORDING  THERMOMETER. 

The  liquid  in  the  bulb,  expanding  under  heat, 
transmits  the  expansion  pressure  through  a 
capillary  tube  to  a  recording  instrument  exactly 
similar  to  the  pressure  gauges  shown  on  page 
238.  The  recording  disk  may  therefore  be  quite 
removed  from  the  place  of  tempera- 
ture observation. 


240 


THE  ENGINEERING  MAGAZINE. 


100,  or  a  radiometer  can  be  used,  which 
would  be  a  delicate  and  troublesome 
piece  of  work ;  item  4  cannot  be  entirely 
avoided  and  is  comparatively  small ; 
item  8  with  good  practice  should  not 
exceed  2  to  3  per  cent,  and  it  is  doubt- 
ful whether  the  labor  and  care  required 
to  reduce  this  loss  would  be  offset  by 
the  resulting  saving. 

The  diagrams  obtained  from  the 
pyrometer  and  the  C02  apparatus  make 
a  very  close  check  on  each  other  and  at 
the  same  time  furnish  an  accurate  log 
of  the  boiler  to  which  they  are  con- 
nected. In  certain  types  of  C02  appa- 
ratus the  diagram  is  made  from  a  con- 
tinuously aspirated  sample  of  the  flue 
gases,  which  is  more  accurate  in- 
herently than  those  operating  o  n 
samples  taken  at  intervals. 

In  my  opinion  the  pyrometer  should 
have  a  double  recorder,  so  that  con- 
tinuous records  at  two  points  can  be 
secured  simultaneously ;  in  a  boiler  set- 
ting, at  the  bridge  wall  and  the  boiler 
outlet,  or  at  both  ends  of  the  smoke 
flue,  or  at  the  economizer  inlet  and  outlet.  The  C02  apparatus  should 
record  the  percentage  of  this  gas  at  the  boiler  outlet.  The  appa- 
ratus should  be  connected  with  each  boiler  in  turn  and  a  complete 
record  should  be  made  for  either  one  shift  or  one  day,  with 
the  recorder  hidden  in  order  to  get  a  base  record  on  each  man. 
After  this  has  been  done  the  recorder  should  be  exposed  and 
its  purpose  and  use  fully  explained  to  the  men.  A  continuous  record 
of  the  draft  intensity  of  each  boiler  and  of  the  steam  pressure  car- 
ried will  prove  a  valuable  adjunct  to  the  study  and  comparison  of 
results.  It  is  also  desirable  that  the  weight  of  the  fuel  used  and  the 
resulting  ash  should  be  recorded. 

In  addition  to  the  above  apparatus  it  is  desirable  that  the  plant 
should  be  equipped  with  apparatus  by  which  continuous  records  may 
be  obtained  of  the  barometric  pressure,  temperature,  and  humidity  of 


BROWN  S    RECORDING  PYRO- 
METER. 

Edward  Brown  &  Sons,  Phila.,  Pa. 
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the  air,  together  -wjJL  1H?!^y 

with  an  accurate 
mercurial  barome- 
ter, wet  and  dry- 
bulb,  and  maxi- 
mum and  mini- 
m  u  m  thermome- 
ters. 

In  using  the 
continuous  C02 
apparatus  it,  is  ad- 
visable to  check  it 
from  time  to  time 
by  an  analysis  of 
the  waste  gases. 
The  Orsat  appa- 
ratus is  convenient 
for  use  in  power 
plants  for  this  pur- 
pose, and  if  care- 
fully used  is  ac- 
curate and  reliable. 
It  takes  from  25  to 
30  minutes  with 
this  apparatus  to 
make  a  determina- 
tion of  the  volu- 
metric percentage 
of  carbon  dioxide 
(C02),  oxygen 
(O),  and  carbon 
monoxide  (CO)  ; 
these  gases  are  ab- 
sorbed  in  the 
pipettes,  the  vol- 
ume remaining  be- 
ing nitrogen  (N). 
With  bituminous  coals  there  is  the  possibility  of  a  certain  percentage 
of  the  volatile  hydrocarbons  escaping  unburnt;  this  can  only  be  de- 


HOQN        II  AM- 


FAC  SIMILE   OF  CHART,   BROWN  S  RECORDING  PYRO- 
METER. 

Reduced  from  the  original,  which  is  6  in.  in  diameter.    The  rec- 
ord is  of  one  day's  run  in  a  six  days'  boiler  test  made  by 
D.  Ashworth  &  Son.    Edward  Brown  &  Son,  Phila.,  Pa. 


RUBBER  TVBINC 


ARENDT  S  ECONOMETER. 


A  continuous  and  automatic  apparatus,  serving  without  skilled 
labor  to  indicate  the  percentage  of  CO 2  in  the  combustion 
gases.    The  J.  Wilckes  Co.,  N.  Y. 
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THE  UEHLING  COMBINED  GAS  COMPOSIMETER  AND  PYROMETER. 

Furnishes  a  continuous  autographic  record  of  the  percentage  of  CO 2  in  a  gas  mixture. 
Uehling  Decker  Co.,  Passaic,  N.  J. 

tected  by  the  more  complete  analysis  by  the  use  of  the  Hempel  appa- 
ratus, as  with  the  Orsat  apparatus  these  hydrocarbons  are  included 
with  the  nitrogen.  In  using  the  Orsat  apparatus,  as  well  as  continu- 
ous C02  apparatus  in  which  potassium  hydroxide  (caustic  potash) 
solution  is  used,  it  is  not  desirable  to  work  the  solutions  too  close  to 
their  absorption  capacity,  because  their  action  becomes  slower  and 
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slower  as  they  become  saturated,  and  accurate  results  are  not  likely 
to  be  obtained. 

Smoke  is  often  regarded  as  a  sign  of  wasted  energy,  the  amount 
of  the  waste  being  judged  by  the  density  of  the  smoke ;  to  a  degree 
this  is  true,  smoke  being  the  sign  of  incomplete  combustion,  but  the 
heat  value  of  smoke  is  very  small.   The  best  economy  can  be  secured 


"ADOS"   C02   RECORDER,    59TH   ST.   POWER  PLANT   OF   THE  INTERBOROUGH 

CO.     N.  Y. 

An  apparatus  for  continuous  and  recorded  analysis  of  the  gases  of  combustion. 
John  A.  Caldwell,  N.  Y. 


only  when  complete  combustion  occurs  in  the  fire-box,  with  but  a 
slight  excess  air  supply,  and  the  chemical  combination  must  be  com- 
plete before  the  gases  come  in  contact  with  the  comparatively  cold 
surfaces  of  the  boiler.  Anthracite  coal  is  very  nearly  a  pure  fixed 
carbon,  like  coke  or  charcoal,  and  when  sufficiently  heated  will  burn 
to  CO  or  C02  without  smoke.   Bituminous  and  semi-bituminous  coals 
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carry  besides  the  fixed  earbons  a  considerable 
percentage  of  volatile  combustibles  or  hydro- 
carbons, and  the  smoke-producing  capacity  of 
a  fuel  is  proportional,  roughly  speaking,  to  its 
percentage  of  volatile  matter.  When  these 
coals  are  placed  upon  a  fire  the  hydrocarbons 
must,  first  be  distilled,  and  unless  sufficient 
heat  is  present  to  ignite  these  gases  and  permit 
of  their  complete  combustion,  smoke  will  re- 
sult. In  many  cases  the  trouble  arises  from 
the  heat  being  sufficient  to  permit  of  partial 
combustion  only ;  this  will  be  shown  by  a  flame 
of  a  smoky  red  or  yellow  tinge  or  of  an  opaque 
white.  A  brilliant  transparent  white  or  a  clear 
red  flame  shows  the  absence  of  smoke.  Smoke 
consists  usually  of  a  cloud  of  more  or  less  fully 
condensed  steam  carrying  flocculent  carbon  or 
soot  in  suspension. 

The  accompanying  table  of  ignition  tem- 
peratures (top  of  page 
245)  presents  some  in- 
teresting data  in  re- 
gard to  the  combustion 
of  the  volatile  con- 
stituents of  coal, 
which  nevertheless  is  / 
firmly  believed  by  "  many  firemen  is  that  there  I 
is  great  advantage  in  the  use  of  damp  or  wet" 
coal.  There  are  situations  and  conditions, 
of  course,  as  in  the  gas  producer,  under 
which  the  reaction  between  water  vapor 
and  incandescent  carbon  is  highly  desirable, 1 
and  an  essential  part  of  the  operation. 
These  circumstances,  however,  are  not  found 
on  the  top  of  the  fires  in  a  boiler  fur- 
nace. In  some  boiler  rooms  it  is  the  practice 
to  wet  the  coal  down  thoroughly  before  firing ; ' 
this  is  of  great  assistance  in  the  production  of  PROF-  PARR'S  total  car- 
smoke  and  poor  results,  the  temperature  of  the 

furnace  being  reduced  by  the  heat  required  to  meter, T£bcarbon  S  the  fueHs 

,      ,1  j  1  1       ,  ,       ,-i      converted  into  carbonate  of  soda. 

evaporate  the  water  and  superheat  it  to  the  it  is  then  liberated  as  carbonic 

,  j_  r  ,  1  .  acid,  and  measured  in  this 

temperature  of  the  waste  gases,  apparatus. 


SECTION  OF  PARR  STAND- 
ARD CALORIMETER. 

The  vessel  A  is  filled  with  a 
definite  volume  of  water.  A 
weighed  amount  of  the  fuel, 
mixed  with  certain  chemicals, 
is  fired  in  the  cartridge  D. 
The  resultant  heat  is  absorbed 
by  the  water  and  measured  by 
the  thermometer  T.  Stand- 
ard Calorimeter  Co  ,  East 
Moline,  111. 


Another  fallacy 
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6. 


1,130  1,031   1,071  — 


—  — ■      Tiv3I3    1,202    1,436    1,236  I, 


Table  of  Temperature  of  Ignition  in  Degrees  Fahrenheit,  under 
Atmospheric  Pressure  29.92  in.  or  760  mm. 

1.        2.        3.  4. 
Hydrogen    combining   with  •  •» 

oxygen 

H2  +  0  =  H2O 
Methane  or  marsh  gas  com- 
bining with  oxygen 
CH4  +  40  =  C02  + 
2(H20) 

Ethylene  or  olefiant  gas  com- 
bining with  oxygen 
C2H4+  60  =  2(C02)  + 
2(H20) 

Sulphur    combining  with 
oxygen 

2S  +  40  =  2(S02)  form- 
ing sulphurous  acid 
CO  +  0  =  C02 
In  the  presence  of  a  large 
amount  of  CO  2  the  combi- 
nation CO  +  O  =  CO  2  occurs 
at  a  temperature  of 
Cannel  coal  ignities  at 
Bituminous  coal  at 
Semi-bituminous  coal  at 
Anthracite  coal  at 
1.    Vivian  Lewes.  2. 
4.    Maillard  and  le  Chatelier. 
6.    Mayer  and  Munich. 


668 
766 
870 


—     1,211    1,202  — 


—  - —       —     1,292  — 


W 
5- 
7- 


925 

S.  Hutton.  3.    Victor  Meyer. 

French  Commission. 
C.  E.  Stromeyer. 


The  following  table  shows  approximately  the  percentage  of  vola- 
tile matter  and  of  fixed  carbon  contained  in  the  different  kinds  of 
coals ;  there  is  not  however  any  hard  and  fast  line  between  them,  but 
each  kind  gradually  fades  off  into  the  other,  overlapping  in  places. 

Ultimate  Analyses  of  the  Principal  Combustibles. 

Percentage  of 

Moist-  • 
ure. 

Cellulose   — 

Peat   24.20 

Lignite   — 

Brown  coal   — 

Cannel   2.10 

Albertite   — 

Bituminous .  .  .    1.78 

Semi-bituminous   1.20 

Semi-anthracite   2.27 

Anthracite   2.98 

Graphite   — 

The  precise  composition  of  the  various  fuels  of  the  United  States 

is  being  determined  by  the  comprehensive  tests  of  the  United  States 

Geological  Survey,  and  if  the  name  and  locality  of  the  coal  under 

consideration  be  known  its  actual  proportion  of  volatile  matter  and 

fixed  carbon  may  be  found  in  the  report  of  the  coal-testing  plant. 


Vol. 

Car. 

Ash 

Sul- 

Phos- 

mat. 

Fixed. 

phur. 

phorus. 

55-36 

41.44 

3 

00 

0 . 20 

27  . 00 

45-3o 

3 

30 

0 . 20 

27  . 90 

66 . 09 

4 

00 

1 . 00 

29  . 06 

66 . 31 

2 

27 

2.36 

14.99 

68.13 

12 

30 

2.48 

57-7° 

41 .90 

0 

40 

trace 

35-36 

58.29 

3 

89 

0.68 

trace. 

23.89 

67.56 

6 

69 

0.66 

0-055 

8.83 

78.83 

9 

39 

0.68 

3-38 

87-13 

5 

86 

0.65 

99 . 00 

1 

00 
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In  addition  the  bitumi- 
nous or  semi-bituminous 
coal  may  be  caking  or  non- 
caking.  Caking  coal  in 
burning  fuses  and  swells, 
becoming  first  a  pasty 
mass,  and  finally  coking 
and  burning;  such  coal 
causes  a  little  trouble  on 
mechanical  stokers  as  the 
mass  has  to  be  broken  up 
from  time  to  time.  Non- 
caking  coal  is  sometimes 
called  free-burning  coal ;  it 
is  easy  to  handle  in  the  fire. 
The  caking  or  non-caking 
properties  of  a  coal  cannot 
be  determined  by  analysis, 
an  experiment  with  the 
coal  being  the  only  method 
available. 

In  determining  the 
heating  value  of  fuel  a 
very  rapid  and  accurate 
method  is  the  use  of  the 

tive  of  pressure.    Sargent  Steam  Meter  Co"  Chicago.        Mahler   Calorimeter,   but  it 

can  also  be  computed  from  the  elementary  analysis  of  the  fuel  by  the 
use  of  Dulong's  formula. 

Some  care  is  required  in  order  to  insure  that  the  test  sample,  of 
the  coal  represents  a  true  average  of  the  entire  shipment  it  is  taken 
from,  and  in  metallurgical  work  this  question  of  accurate  sampling 
has  resulted  in  the  development  of  machines  for  the  purpose  of  sam- 
pling and  reducing  the  sample  to  convenient  laboratory  proportions. 
These  generally  proceed  by  progressive  quartering  and  crushing,  or 
screening  through  interrupted  grids  or  troughs  which  intercept  a  cer- 
tain fraction.  In  power  plants  the  sampling  can  probably  be  best  done 
at  the  weighing  hopper  by  some  automatic  device,  the  large  sample 
being  later  reduced  by  well-known  methods  to  laboratory  proportions. 
The  original  sample  should  be  preserved  for  some  time  in  order  to 


SARGENT   STEAM  METER. 
Records  the  pounds  of  steam  passing  through,  irrespec 
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provide  for  check 
determinations  in 
cases  of  dispute. 
The  one-quart  jars 
used  in  the  house- 
hold for  preserving 
fruits  furnish  a 
convenient  sized 
and  cheap  recep- 
tacle which  can  be 
hermetically  sealed. 
Proper  labels 
should  be  used  for 
recording  the  data 
of  the  sample;  a 
much  better  meth- 
od is  to  give  each  the  parr  calorimeter. 

Sample     a    number  External  view,  showing  method  of  ignition  by  a  hot  wire. 

only  and  record  the  data  concerning  it  in  a  card  index  or  a  suitable 
loose-leaf  book,  as  by  this  method  the  chemist  does  not  have  access 
to  the  data  when  a  check  determination  is  to  be  made. 

TABLE    SHOWING    RATIO    OF    AIR    SUPPLIED    TO    THAT    THEORETICALLY  RE- 
QUIRED  FOR   VARIOUS   ANALYSES   OF   FLUE  GASES. 


N  =  79 

N^7Q.5 

N  =  8o 

N-S0.5 

N  =  8t 

N»8i.s 

N  =  83 

C62+CO 

CO2+OO+O 

CO2+CO+O 

CO2+CO+O 

CO2+CO+O 

CO2+CO  +  O 

OO2+CO+O 

CO2+CO+O 

.=  20.5 

=  i9S 

=  19 

-18.5 

=  18 

21 

I  OO 

20 

I  O5. 

1 .02 

I  .OO 

19 

I  .  I  I 

I  .08 

I05 

I  .02 

I  .00 

18 

I.  17 

I. 14 

I  .  10 

I.OS. 

I°5 

I  .02 

I  .OO 

17 

x  24 

I  .  20 

I  17 

I  -  13 

I  .  16 

I.07 

1  °5 

j6 

132 

I.27 

I.23 

I  20 

I.  16 

r-*3 

I  .  IO 

n 

1 .40 

1  35 

*  3* 

I  .27 

1:23 

1  19 

I.16 

14 

i-45 

1  39 

1  35 

I.30 

1 .26 

1-34 

I.23 

13 

1 .62 

i-55 

1.50 

1 .44 

i-39 

I.30 

12 

-1  76 

1.68 

1. 61 

i-54 

1  49 

i-43 

I.38 

XI 

1 . 92 

1.82 

i-74 

1.66 

1.60 

i-53 

1 .48 

ro 

2. 11 

2  .00 

1 .90 

1. 81 

1 . 72 

V-65 

i-59 

9 

2-35 

2.21 

2.08 

1.97 

1.88 

1.79 

1. 71 

8 

2.65 

2-47 

2.31 

21.S 

2 .06 

*-95 

1.86 

7 

3  03 

2.80 

2-59 

2-44 

2 . 27 

2  14 

2.03 

6 

3  55 

3  22 

2  .96 

2-74 

2-54 

238 

2 . 24 

5 

4.27 

3.81 

3-44 

3  14 

2.89 

2.68 

2.50 

4 

5  -37 

465 

4.  11 

3-68 

3  34 

305 

2.83 

3 

7  23 

5  97 

5-io 

4-45 

3- 96 

3  56 

3-25 

2 

1  r  .06 

■  8.34 

6.7r 

5-63 

485 

4.27 

3.82 

1 

23  51 

13-83 

983 

7.64 

6.27 

6.12 

4.64 

From  "Stirling. 


A  Book  on  Steam  for  Engineers." 

Boiler  Co. 


By  courtesy  of  The  Stirling  Consolidated 


MODERN  EQUIPMENT  AND  MANAGEMENT  OF 
A  WATER-PIPE  FOUNDRY. 


By  James  V.  V.  Colwell. 

Mr.  Colwell's  study  is  addressed  primarily  to  the  pipe  foundry,  but  the  principles  apply 
plainly  to  a  far  wider  range  of  work,  and  many  of  the  elements  belong  to  economical  foundry 
management  in  any  line.  The  eminently  practical  spirit  of  the  article  will  appeal  strongly  to 
practical  men. — The  Editors. 

CONSIDERING  the  extensive  use  of  the  type  of  cast-iron  pipe 
known  as  "  bell  and  spigot,"  it  is  not  surprising  that  its 
manufacture  has  created  a  special  and  important  branch  in  the 
foundry  business.  The  many  duplicate  pieces  to  be  made,  the  large 
bulk  in  comparison  to  the  weight,  and  the  small  margin  of  profit,  de- 
mand a  heavy  tonnage  output  to  give  a  commercially  satisfactory 
plant.  For  these  reasons  the  business  is  in  the  hands  of  a  few  manu- 
facturers. 

A  modern  pipe  plant  must  be  equipped  to  turn  out  from  200  to 
300  tons  of  finished  pipe  per  diem.  To  do  this  it  must  handle  almost 
three  times  that  amount  of  material,  with  the  least  possible  amount 
of  manual  labor,  thus  reducing  the  cost  of  production  fraction  by 
fraction.  The  cry  "  Faster — Faster !"  that  built  the  steel  industry  of 
today  is  heard  in  every  pipe  foundry. 

Looking  at  a  piece  of  water-pipe,  more  than  twelve  feet  long  and 
yet  made  as  thin  as  permissible  in  view  of  the  strain  it  must  carry,  the. 
average  person  cannot  realize  what  it  means  to  construct  a  mould 
which  will  stand  the  splash  and  wash  of  the  hot  iron  dropping  over 
thirteen  feet  when  the  pipe  is  being  cast- — to  set  the  core  in  the  mould 
so  that  the  metal  is  everywhere  of  uniform  thickness.  This  core  is 
set  with  a  taper  fitting  the  chill  plate  at  the  bottom.  At  the  top  a 
ring  core  holds  it  central ;  by  this  means  4-inch  pipe  are  cast  0.40 
inch  thick,  and  60-inch  pipe  2  inches  thick.  These  pipe  are  always 
cast  on  end,  or  vertically,  in  pits. 

The  mould  for  this  pipe  is  made  up  of  several  parts,  and  each  is 
made  by  a  different  gang  of  workmen.  The  flask  or  casing  is  hinged 
and  is  about  the  length  of  the  pipe.  This  is  placed  on  a  ramming 
stool,  the  pattern  is  set,  and  the  annular  space  between  it  and  the 
flask  is  rammed  with  special  sand;  the  pattern  is  then  withdrawn, 

248 


MODERN  FOUNDRY  MANAGEMENT. 


249 


and  the  sand  (if  it  proves  firm  and  smooth  after  inspection)  is  coated 
with  a  blackening,  which  forms  a  hard  crust  or  skin  after  it  has 
been  dried  over  a  flue  constructed  for  this  purpose.  This  is  known 
as  "  skin  drying."  This  part  of  the  mould  makes  the  outside  of  the 
pipe. 

The  inside  is  formed  by  a  core  and  is  constructed  in  an  entirely 
different  way.  A  pipe  filled  with  vent  holes  and  about  two  inches 
smaller  than  the  casting,  but  longer,  with  a  bearing  on  each  end,  is 
used  to  build  the  core  upon.  This  pipe  is  placed  in  a  core  machine, 
which  revolves  it  while  a  layer  of  hay  rope  is  carefully  wound  on 
the  whole  length  and  secured  at  both  ends.  It  then  receives  a  layer 
of  mud  or  stir!  clay,  well  rubbed  on  (to  make  it  adhere  to  the  hay 
rope)  with  a  "  strike  "  or  "  broad  gauge."  This  rough  coating  is 
,,sized  to  nearly  the  diameter  of  the  pipe.  A  crane  places  the  rough 
core  on  the  core-oven  cars ;  it  is  then  dried  in  the  ovens  and  returned 
to  the  machine  to  receive  the  finishing  t  coat,  which  brings  it  to  the 
.required  size.  The  cores  are  then  blackened  the  same  as  the  outside 
of  the  mould,  and  returned  to  the  oven  to  dry  over  night.  A  thor- 
ough drying  of  the  moulds  and  cores  is  most  important,  as  the  damp- 
ness may  come  to  the  surface  after  they  have  stood  in  the  casting 
pits  several  hours.  A  damp  mould  not  only  means  bad  casting,  but 
sometimes  a  man  may  be  severely  burnt  from  that  cause. 

It  is  very  apparent  the  simplest  and  surest  means  to  reduce  the 
cost  of  production — the  one  great  end  in  view — is  the  use  of  me- 
chanical appliances  to  do  all  work  possible. 

The  arrangement  of  a  pipe  foundry  must  be  such  that  every  step 
in  the  manufacture  goes  forward  and  leaves  a  clear  way  for  the  next. 
The  whole  plant  must  be  balanced.  In  almost  every  case,  duplicate 
machines  are  a  good  investment.  The  loss  caused  by  the  plant  being 
held  up  for  a  short  time  will  equal  in  many  cases  the  cost  of  the 
machine  that  caused  the  trouble. 

In  these  days  of  electrical  power,  motors  may  be  utilized  to  drive 
machines  to  perform  almost  every  function.  Modern  dust-proof 
motors  can  be  installed  at  any  point  in  the  plant.  They  are  always 
ready  for  instant  work,  requiring  but  slight  attention.  An  electric 
motor  readily  stands  an  over  load,  and  a  limit  and  safeguard  is  pro- 
vided for  it  by  the  burning  out  of  the  fuse.  Considering  the  con- 
stant care  of  belts  and  shaftings,  their  first  cost,  and  the  strain  on 
the  building  where  they  have  large  installations,  it  is  not  surprising 
that  manufacturers  of  electric  motors  are  working  night  and  day  to 
supply  the  demand  for  modern  plants. 
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TWO  STYLES  OF  PIPE-FOUNDRY  ARRANGEMENT  ONE  WITH  RECTANGULAR  PITS,  THE  OTHER  WITH  A  COMBINATION  OF 

RECTANGULAR  AND  CIRCULAR. 
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With  an  auxiliary  prime  mover  and  electric  generator,  a  small 
power  is  available  at  any  time  for  repairs  or  special  work  without 
operating  the  whole  plant,  as  each  department  is  independent. 

The  drawings  show  two  styles  of  pipe  foundries,  one  with  rect- 
angular pits,  the  other  a  combination  of  rectangular  and  circular  pits. 
In  both  cases  electric  traveling  cranes  do  all  the  heavy  lifting,  clos- 
ing the  moulds,  casting,  and  emptying.  In  the  layout  with  the  cir- 
cular ramming  pits  a  jib  crane  handles  the  flasks  during  the  opera- 
tion of  moulding.  With  the  modern  three-motor  electric  crane,  per- 
fect control  is  assured  especially  when  closing  and  setting  the  cores. 

All  raw  material  is  received  on  the  trestle,  with  the  exception  of 
pig  iron;  the  cars  may  be  dumped  directly  into  their  respective  bins. 
By  a  system  of  conveyors  and  elevators  this  material  is  delivered 
into  hoppers  in  the  wing  of  the  foundry,  doing  away  with  all  hand 
labor.  All  pig  iron  is  unloaded  and  stored  by  a  machine  of  special 
design  which  also  breaks  the  pigs  and  piles  them  in  the  storage.  As 
no  hand  lifting  is  required  in  this  department  the  pigs  may  be  broken 
up  smaller  than  is  the  ordinary  practice,  and  so  may  be  secured  the 
benefit  of  closer  packing  in  the  cupola.  This  unloading  machine 
travels  the  whole  length  of  the  storage.  It  also  performs  the  func- 
tion of  loading  from  the  pile  the  small  cars  which  go  to  the  charging 
platform.  In  this  department  electricity  and  the  lifting  magnet  per- 
form nearly  every  function. 

The  narrow-gauge  railway  reaches  every  corner  of  the  plant.  All 
pig  iron  and  scrap  are  taken  to  the  charging  platform  by  cars,  the 
cores  to  the  different  pits,  the  refuse  to  the  dump.  Three-ton  roller- 
bearing  cars  are  the  most  economical.  A  locomotive  does  all  the 
haulage,  the  locomotive  driver  taking  care  of  all  shifting. 

In  a  plant  working  on  so  close  a  margin  and  handling  so  large 
an  amount  of  material,  the  design  and  location  of  the  buildings  for 
light,  ventilation,  and  physical  conditions  must  be  carefully  consid- 
ered. Structural  columns  and  trusses  with  concrete  side  walls  eight 
feet  high;  large  window  area  for  light  and  ventilation;  galvanized 
corrugated  iron  for  the  balance  of  the  side  walls  and  roof — these 
make  an  ideal  building  at  a  moderate  cost. 

The  cupolas  are  arranged  with  a  three-ton  electric  jib  crane  be- 
tween them,  the  crane  being  equipped  with  scales  and  a  lifting  mag- 
net. This  arrangement  will  charge  the  cupola  during  the  entire  heat 
much  faster  than  can  be  done  by  hand,  using  one-fifth  the  number 
of  men.  The  magnet  picks  up  about  one  ton  at  a  lift  from  either 
the  car  or  stock  pile;  the  crane  lowers  it  well  down  in  the  cupola 
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and  deposits  it  at  any,  point  desired,  without  crushing  the  coke,  as  is 
done  when  the  iron  is  thrown  in  by  hand  or  dumped  in  by  cars  or 
tubs.  This  system  distributes  the  iron  uniformly  in  the  cupola,  a 
result  which  is  much  desired.  All  coke  is  drawn  from  the  large 
storage  hopper  and  is  charged  by  the  crane. 

To  drag  the  dump  from  under  the  cupolas  an  electric  trolley  hoist 
is  installed,  and  this  is  used  also  to  charge  the  rattlers  or  cinder 
mills,  doing  way  with  all  shoveling.  The  car  bodies  are  on  trunnions 
and  the  contents  are  dumped  into  the  rattler. 

The  air  supply  for  melting  is  furnished  by  positive-  blowers  driven 
by  electric  motors.    This  makes  a  compact  individual  machine. 

Various  grades  of  sand  and  clay  are  delivered  by  the  elevator 
to  the  sectional  hopper  which  is  on  a  level  with  the  charging  floor. 
Below  this  hopper  is  placed  a  continuous  measuring  and  mixing  ma- 
chine which  prepares  the  various  grades  of  moulding  and  core 
sand,  and  also  the  mud.  After  being  properly  prepared  each  grade 
is  sent  to  its  respective  department,  either  by  conveyors  or  side  dump 
cars  of  one  cubic-yard  capacity.  This  department  is  under  the  super- 
vision of  one  man. 

An  innovation  in  foundry  practice  is  introduced  in  the  use  of  a 
gas  producer  to  heat  the  core  ovens  and  to  dry  the  moulds.  By  this 
method  all  coal  handling  and  dirt  are  centralized,  waste  in  building 
fires  is  eliminated,  clear  atmosphere  in  the  shop  is  assured,  and  the 
proper  heat  is  obtained  at  all  times  with  the  least  amount  of  fuel. 

In  the  core-making  departments  a  traveling  crane  handles  all 
core  pipes  and  cores.  By  the  proper  arrangements  of  racks  to  fit 
the  cars  and  each  other,  the  transfer  can  be  made  without  loss  of 
time,  space  is  economized,  crane  work  saved,  and  ovens  are  kept  in 
constant  use. 

With  the  small-size  cores  it  is  possible  to  put  thirty  to  forty  cores 
on  a  car.  One  word  about  core  ovens :  the  location  of  the  flue  open- 
ings and  take-off  requires  the  best  judgment  to  attain  good  results, 
viz.,  uniform  temperature  and  no  waste  heat. 

In  the  design  employing  circular  pits  for  ramming  and  drying, 
with  straight  pits  for  casting,  using  jib  cranes  on  the  columns  of  the 
building  and  heavy  traveling  cranes  over  them,  the  best  conditions 
are  attained  for  moulding,  casting,  and  handling. '  It  takes  the  least 
possible  floor  space  for  a  given  capacity;  the  plant  is  easily  extended 
or  duplicated ;  the  cranes  have  the  least  amount  of  travel,  which  saves 
much  valuable  time. 

In  the  sketch  showing  rectangular  pits  only  traveling  cranes  are 
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used.  Over  the  ramming  pit  light  cranes  do  all  the  work;  for  cast- 
ing and  emptying  the  flasks,  heavy  cranes  are  used,  these  cranes 
being  required  to  do  considerable  traveling. 

In  both  layouts  the  ramming  gang  and  casting  gang  work  with 
independent  cranes.  This  gives  either  gang  a  chance  to  set  the  pace. 
The  traveling  cranes  take  the  moulds  from  over  the  drying  flue  and 
set  them  in  the  casting  pits.  The  cores  are  brought  under  the  cranes 
on  the  core  cars.    Every  facility  is  offered  to  a  large  output. 

In  either  style  of  plant  the  center  of  the  foundry  may  be  used 
for  special  castings,  unless  made  in  such  quantities  that  an  independ- 
ent building  is  required. 

In  all  pipe  foundries  it  is  common  to  have  multiple  flasks,  accord- 
ing to  the  size  of  pipe  up  to  16  inches.  All  flasks  are  lifted  from 
center  eyes  and  hinged  so  that  the  casting  is  easily  dropped  out  on 
the  skids  at  the  entrance  of  the  cleaning  shop.  Storage  for  the 
flasks  is  most  conveniently  arranged  for,  at  a  very  small  expense,  by 
the  extension  of  the  foundry  columns  and  girders.  This  system 
makes  all  the  cranes  available  to  handle  flasks;  there  is  no  rehand- 
ling.  No  time  is  wasted.  This  storage  can  be  enclosed  at  any  time 
to  increase  the  capacity  of  the  foundry. 

The  arrangement  of  the  skids  in  the  cleaning  shop  gives  ample 
room  for  the  cleaners  and  chippers  to  work.  All  small  sizes  of  pipe 
are  put  on  the  side  skids ;  the  transfer  to  the  center  line  is  made  after 
they  are  cleaned  and  chipped.  The  traveling  crane  which  handles  the 
special  castings  makes  this  transfer. 

All  refuse  from  the  cleaning  shop  is  received  in  a  hopper  pro- 
tected by  an  iron  grating,  under  the  skids ;  this  hopper  is  emptied  at 
convenient  times  by  a  belt  conveyor,  the  material  being  screened,  the 
good  sand  returned  to  the  mud  mill,  and  the  refuse  sent  to  the  dump 
by  the  cars. 

After  the  pipe  leave  the  cleaning  shop  they  roll  down  the  skids 
(about  iy2  degrees  incline)  to  the  oven,  where  they  are  heated  before 
receiving  the  tar  coating  which  preserves  them  when  in  use.  When 
dipped  they  are  about  350  degrees  F. ;  if  cooler  they  do  not  get  the 
good  of  the  coating ;  if  too  hot,  the  tar  is  liable  to  catch  fire.  When 
the  pipe  are  taken  out  of  the  coating  tank,  they  are  scraped  of  any 
excess  tar,  allowed  to  cool,  and  then  tested  hydraulically. 

In  making  this  test  all  air  is  removed  from  the  pipe,  the  water 
coming  in  from  the  stationary  end  of  the  press.  When  the  pressure 
has  reached  300  or  350  pounds  the  pipe  also  receives  a  hammer  test. 
If  found  sound  in  all  respects  the  joint  is  taken  from  the  press, 
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weighed  on  the  scales,  and  marked.  Any  pipe  found  defective  on 
testing  is  broken  up,  the  scrap  being  sent  to  the  cup'ola.  Sound  pipe 
roll  down  the  skids  to  the  shipping  and  storage  yard.  A  traveling 
crane  operates  over  this  yard,  as  it  offers  superior  facilities  to  a  loco- 
motive crane.  Cars  can  be  loaded  without  any  shifting,  and  much 
valuable  room  is  saved. 

To  produce  an  iron  to  meet  the  requirements  for  water  pipe  it  has 
been  found  necessary  to  mix  at  least  four  brands  or  grades.  An  iron 
of  fair  strength,  free  from  blow  holes,  easily  machined,  with  a  gray 
fracture,  is  most  necessary.  These  points  the  engineer  considers  most. 
The  foundryman  goes  still  further  and  studies  the  iron  for  small 
shrinkage,  and  for  running  qualities,  which  will  make  it  fill  all  corners 
and  fillets  in  the  mould.  He  sees  also  that  it  is  easily  fluxed,  so  as  not 
to  carry  slag  to  the  casting. 

A  first-class  chemist  should  make  tests  of  all  raw  material  and 
finished  product,  which  should  be  carefully  recorded  by  the  card-index 
system.  These  data  can  be  used  as  a  reference  at  any  time ;  the  value 
of  having  exact  reference  in  case  of  dispute^  or  for  making  compari- 
sons need  not  be  commented  upon.  The  chemist  has  entire  command 
of  the  mixing  and  charging  of  the  iron  in  the  cupola.  I  might  men- 
tion here  that  this  goes  very  much  against  the  grain  of  the  average 
foundry  foreman ;  the  system  is  always  condemned  by  him  when  it  is 
first  put  into  use,  and  generally  he  is  unwilling  to  give  any  assistance. 
The  chemist,  although  a  modern  addition  to  the  foundry,  has  proven 
a  most  valuable  adjunct. 

In  mixing  iron  the  three  elements  that  require  strict  attention  to 
keep  them  within  bounds  are  sulphur,  manganese,  and  phosphorus, 
the  first  being  the  most  important.  The  carbon  and  silicon  are  more 
readily  controlled. 

Coke  should  be  carefully  considered,  the  tests  for  sulphur  and  ash 
being  made  as  thoroughly  as  for  the  elements  in  the  different  brands 
of  iron.  In  the  modern  method  of  making  72-hour  foundry  coke,  the 
sulphur  and  ash  (the  two  elements  that  cause  the  trouble  in  the 
cupola)  are  well  controlled  by  the  selection  of  the  proper  coal.  It  is 
rarely  a  bad  oven  appears.  The  texture,  color,  and  strength  of  the 
coke  must  be  carefully  judged — the  last  on  account  of  the  weight  of 
the  charges  it  must  support  in  the  cupola. 

In  operating  the  cupola,  complete  daily  data  are  kept.  The  brand 
■and  weight  of  each  kind  of  iron  are  charged,  the  amount  of  scrap, 
coke  and  limestone,  the  time  of  lighting,  the  time  the  blast  is  put  on, 
and  time  of  dump,  are  all  recorded.   The  good  castings  and  scrap  are 
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weighed.  All  elements  must  be  compared  for  results.  From  these 
reports  a  chart  may  be  plotted  which  will  show  the  most  important 
features  at  a  glance. 

The  accompanying  drawings  do  not  show  the  location  of  the  power 
plant,  machine  shop,  hay-rope  departments,  or  offices.  These  should 
be  detached  buildings,  and  their  location  determined  by  the  surround- 
ing conditions. 

One  word  for  the  foundry — give  this  department  one-half  the 
money  which  is  spent  in  the  machine  shop  for  jigs,  templets,  high- 
speed steel,  cutting  compounds,  and  modern  tools,  and  the  returns 
will  be  as  large  in  proportion.  The  foundry  has  to  get  along  the  best 
it  can,  yet  it  must  produce  castings  to  keep  the  machine  shop  busy. 
"  Any  old  flask  will  do — wedge  in  a  few  boards  for  bars ;  we  can't 
afford  a  conveyor  and  screen  for  the  sand — use  the  same  old  barrows 
— too  much  expense,"  is  the  cry.  In  no  department  of  manufacture  is 
a  greater  tonnage  of  material  handled,  yet  it  is  impossible  to  show 
one  with  poorer  equipment  to  do  the  work ;  there  are  very  few  excep- 
tions to  this  condition. 

Moulders  today  are  paid  as  well  as  machine-shop  hands,  so  their 
time  must  be  just  as  valuable.  The  same  desire  to  save  should  be 
shown  in  the  foundry  as  in  the  machine  shop.  Persons  who  have 
studied  this  know  that  the  foundry  foreman  appreciates  any  labor- 
saving  improvement. 

When  laying  out  a  plant,  complete  drawings  with  unit  series  are 
as  important  as  details  of  machinery  and  equipment.  One  matter  I 
wish  to  mention  that  receives  slight  notice  until  it  is  too  late,  and  the 
loss  in  labor  each  year  would  have  paid  the  first  cost  ten  times  over ; 
that  is,  the  complete  individual  drawings  showing  water  and  sewer 
mains  with  all  branches  and  outlets ;  also  proper  monuments  placed 
in  the  ground  from  which  all  measurements  are  taken.  With  two  or 
three  monuments  on  a  plant,  and  the  drawing,  one  is  able  to  locate 
everything  under  ground.  New  work  will  always  be  plotted  from 
the  original  layout,  which  can  be  dated  when  put  in  place,  giving  a 
complete  record.  How  many  times  it  is  necessary  to  refer  to  some  of 
the  workmen  for  information  of  this  kind !  Under  this  head  are  in- 
cluded drawings  of  the  entire  plant,  individual  buildings,  location  of 
the  machines,  motors,  passages,  as  well  as  the  individual  machines, 
showing  the  clearances  and  working  room  necessary.  These  data 
should  be  so  complete  that  all  information  can  be  taken  from  the  draw- 
ings, and  at  no  time  should  it  be  necessary  to  send  the  draughtsman 
into  the  shop  to  see  how  this  or  that  will  work  out. 
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A  department  for  cost  keeping,  stock  recording,  and  supplies  for 
a  plant  of  this  magnitude  is  most  essential  and  requires  first-class  up- 
to-date  methods.  It  is  an  easy  matter  to  have  complete  and  absolute 
data  with  very  little  trouble  and  small  expense,  once  proper  methods 
have  been  installed.  In  cost  keeping  the  several  departments  are  sub- 
divided into  groups;  all  debits  and  credits  are  recorded,  weekly  and 
monthly  balances  are  readily  made  up.  Every  plant  has  fixed  charges 
which  must  be  offset  by  credits.  The  non-producing  element  must  be 
taken  care  of  as  well  as  the  actual  man-hour  charged  against  any 
order.  Each  shop  hour  of  labor  should  be  credited  to  that  depart- 
ment or  machine,  power  expense  charged  to  the  department  which 
was  operated,  material  expense  (covering  cost  of  purchase,  handling 
and  storage)  all  charged  to  the  order  on  which  it  is  used. 

All  new  work,  shop  improvements,  or  tools  are  charged  to  their 
respective  departments.  By  this  system,  any  department  can  be  in- 
spected and  conditions  readily  ascertained  and  the  cost  of  any  piece 
of  work  determined  as  soon  as  finished. 

Raw  materials  and  supplies  must  be  accurately  weighed  or  counted, 
the  date  of  receipt,  from  whom  purchased,  and  the  price  paid  all 
recorded;  by  this  method,  the  amount  used  during  any  period  and 
also  the  amount  on  hand  is  shown  by  the  card  at  a  glance.  In  many 
cases  the  purchasing  is  controlled  by  the  records.  There  is  then  little 
chance  of  carrying  too  much  finished  or  semi-finished  stock,  as  a  com- 
plete check  is  kept  on  one  of  the  most  expensive  departments.  When 
maximum  and  minimum  stock  is  carried,  it  is  the  simplest  matter  to 
carry  this  record  on  the  same  card  with  no  chance  for  guesswork. 
The  cards  are  an  inventory  in  themselves  and  do  not  require  expensive 
help  to  post  them. 

Each  year  brings  forth  labor-saving  devices  and  systems  which 
are  eagerly  accepted  for  trial  by  manufacturers.  Note  the  difference 
today  in  the  plant  for  a  contractor  who  is  only  temporarily  located, 
compared  with  what  it  was  ten  years  ago.  His  labor  is  the  cheapest, 
yet  he  is  equipped  with  the  latest  labor-saving  devices  to  save  the 
fractions  in  the  cost,  which  mean  profits  to  him. 

The  pipe  foundry  that  handles  so  many  hundred  tons  each  day, 
always  in  the  same  routine,  should  have  the  best  and  most  modern 
equipment  the  engineer  is  able  to  produce. 


AMERICAN  MANUFACTURING  METHODS.  AN 
ESTIMATE  OF  THEIR  SOUNDNESS. 


By  Wm.  0.  Webber. 

Dr.  Bell's  article  in  the  September  number  seems  destined  to  inspire  a  new  movement  o 
thought  and  practice  in  relation  to  the  engineering  industries.  We  shall  be  glad,  so  far  as 
possible,  to  afford  opportunity  for  discussion  to  representatives  of  all  views  of  the  question, 
and  we  take  pleasure  ,now  in  presenting  the  comment  of  an  engineer  well  experienced  in 
American  industrial  matters  who  dissents  in  many  points  from  Dr.  Bell's  argument. — The 
Editors. 

IT  seems  to  me  that  Dr.  Louis  Bell,  in  his  article  in  the  September 
number  "What  of  America?  Do  her  Manufacturing  Methods 
Imperil  her  Trade  ?  "  makes  an  assumption  which  is  not  entirely 
justified  by  the  facts,  and  takes  a  too  greatly  pessimistic  view. 

While  it  is  undoubtedly  true,  of  certain  types  of  manufacture, 
that  the  tendency  towards  cheapening  construction  has  resulted  in  an 
inferiority  in  the  article  produced,  on  the  other  hand  I  have  been 
greatly  impressed  with  the  fact  that  so  many  American  manufactur- 
ing plants,  especially  in  the  engineering  lines,  are  reproducing  ma- 
chines of  much  greater  efficiency,  bolder  in  conception,  more  diversi- 
fied in  their  application,  and  more  particularly  applicable  to  the 
specific  requirements  of  the  local  conditions  of  their  use  than  ever. 
While  there  is,  and  always  has  been,  a  demand  for  what  we  have 
come  to  know  as  the  standard  article  of  its  type,  which  has  resulted  in 
a  department  being  solely  confined  to  the  manufacture  of  that  par- 
ticular type,  by  the  most  approved  methods  of  standardization  and 
special  tools,  the  manufacturer  has  by  no  means  been  satisfied  when 
this  result  has  been  obtained,  but,  as  a  rule,  has  immediately  started 
up  another  department  for  the  development  of  other  more  specialized 
types  of  the  general  class  of  manufacture  in  which  he  was  interested. 
He  has  employed  in  this  new  department  the  highest  skilled  me- 
chanics obtainable,  engaging  specialists  to  study  and  improve  the  de- 
sign, putting  the  whole  work  under  a  superintendent  who  possesses 
those  rare  qualities  of  executive  ability,  sympathy  and  intuition,  which 
alone  enable  a  man  in  that  department  to  be  successful.  The  results 
are,  for  example,  that  a  plant  which  a  few  years  ago  was  simply  pro- 
ducing the  standard  American  inward-flow  type  of  turbine  water 
wheel,  is  now  successfully  putting  upon  the  market  the  highest  types 
of  high-speed,  high-pressure,  reaction  wheels  for  all  conditions. 

Again,  a  number  of  concerns  representing  the  combination  under 
one  management  of  a  number  of  previously  separate  lines  of  manu- 
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facture,  have  devoted  all  of  the  energy  of  one  plant  to  a  standard  line, 
leaving  all  of  the  energy  of  another  one  of  their  plants  to  the  special- 
ized line  of  work. 

It  has  never  been  my  experience  that  "  standardization  *  *  * 
means  the  cessation  of  active  improvement."  The  American  manu- 
facturer is  the  quickest  in  the  world  to  adopt  an  improvement  and  to 
make  it  a  standard.  It  is  a  significant  fact  that  his  willingness  to  copy 
European  improvements  and  adopt  them,  adapting  them  to  American 
methods  of  use,  shows  the  progressiveness  of  the  American  manu- 
facturer. 

The  history  of  American  watch-making  fully  answers  the  question 
of  the  excellence  of  work  done  by  automatic  machinery,  as  against 
the  highest  grade  of  skilled  manual  labor.  Reference  to  this  par- 
ticular type  of  manufacture  has  been  made  so  often  in  this  connection 
as  to  be  threadbare,  and  the  example,  when  quoted,  is  in  danger  of 
being  called  the  "  notorious  exception  "  and  a  "  chestnut" ;  but  what, 
a  few  years  ago,  was  true  of  watches  solely  is  now  as  universally  true 
of  machine  tools  and  such  things  as  locomotives. 

The  fact  is  that,  in  spite  of  the  standardization  of  American  manu- 
factures, with  its  consequent  economic  results,  the  American  adoption 
of  improvements,  whether  originating  at  home  or  abroad,  has  gone 
ahead  so  fast,  and  with  such  economy  in  the  way  of  efficiencies  obtain- 
able from  their  use,  that  a  consumer  can  hardly  afford  to  take,  as  a 
gift,  the  five-year-old  product  of  an  American  manufactory,  especially 
if  the  consumer  is  to  make  use  of  this  product  in  producing  again. 

In  my  mind,  the  most  serious  danger  which  American  manufactur- 
ing interests  have  to  confront  is  the  idea  that  a  system  will  ever  en- 
tirely supplant  the  ability  of  a  good  working  superintendent.  A  com- 
plex system  of  red-tape  methods  and  reports  will  eventually  enmesh 
a  factory  in  a  set  of  hide-bound  methods  which  are  almost  impossible 
of  adaptation  to  new  and  changed  conditions.  Time  cards  pay  for 
themselves ;  requisition  blanks  pay  for  themselves ;  the  rush-order  sys- 
tem, under  the  superintendent's  control,  will  pay  for  itself;  an  esti- 
mating department  for  premium  work  need  consist  of  only  one  or  two 
bright  mathematicians,  under  a  competent  superintendent,  and  pro- 
duction reports  can  be  very  simply  produced  in  the  same  way ;  a  good 
foreman's  clerk  will  keep  all  of  the  piece-work  or  premium-system 
time,  in  proper  shape  for  the  pay  clerk ;  and  the  best  driver  of  a  fore- 
man is  not  comparable  in  results  with  the  extra  cash,  in  the  form  of 
premiums,  found  in  the  pay  envelope. 
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'HpHE  definite  adoption  of  the  con- 
tract  system  for  the  construction 
of  the  Panama  Canal,  and  more  espec- 
ially of  the  single  contract  for  the  entire 
work,  marks  the  triumph  of  the  argu- 
ment which  The  Engineering  Magazine 
has  steadily  urged — the  acceptance  of 
the  last  great  principle  of  plan  and  ex- 
ecution for  which  we  have  fought.  Mr. 
Shonts'  letter  transmitting  the  docu- 
ments to  the  Secretary  of  War  sets 
forth  as  the  controlling  reason  actu- 
ating the  Commission,  the  very  argu- 
ment advanced  in  our  editorials  of 
January  and  February  last.  The  chair- 
man recognizes  that,  as  we  put  it  in 
the  second  instance,  the  canal  should 
be  built  by  *  *  the  method  by  which  the 
greatest  engineering  works  of  the  world, 
and  all  over  the  world,  have  been  com- 
pleted— upon  plans  determined  by  a 
competent  commission,  under  the  con- 
stant and  effective  supervision  of  their 
engineers,  but  by  an  organization,  a 
mechanical  equipment,  and  working 
methods  supplied  by  the  contractors." 

It  is  rarely,  indeed,  that  a  technical 
journal  sees  its  solution  of  a  great  and 
complex  problem  so  triumphantly  es- 
tablished at  every  point  as  we  have 
done  throughout  the  ten-years'  active 
history  of  this  undertaking.  In  the 
first  check  to  the  stampede  to  Nicara- 
gua; in  the  adequate  and  deliberate 
study  of  the  alternative  routes  across 
the  Isthmus ;  in  the  searching  compara- 
tive examination  of  the  Panama  and 
Nicaragua  projects,  and  the  sifting  of 
evidence  by  which  the  case  was  in- 
dubitably proved  for  Panama;  in  the 
discouraging  and  at  times  almost  hope- 
less campaign  of  education  by  which 
the  country  was  at  last  fully  informed 
and  brought  to  the  choice  of  the  Pana- 
ma route;  in  the  maintenance  of  pa- 
tience and  common-sense  through  the 
weary  negotiations  with  former  owners 


and  political  influences;  in  the  stead- 
fast and  earnest  advocacy  of  the  lock- 
level  type,  and  now  in  the  successful 
appeal  for  the  application  of  sound  and 
tried  business  methods  to  the  construc- 
tion— in  every  one  of  these  phases,  The 
Engineering  Magazine  took  a  leading 
place  and  threw  its  influence  actively 
on  the  side  which  time  has  shown  to  be 
the  right.  And  in  every  instance,  en- 
lightened public  and  professional  opin- 
ion has  brought  us  final  justification. 

We  do  not  consider  the  Commission's 
announced  plan  perfect.  It  seems  to 
us  to  embody  serious  errors,  destined, 
we  fear,  (unless  sooner  remedied)  to 
keep  the  actual  work  still  burdened  with 
many  of  the  grave  faults  of  bureau- 
cratic method  in  constructive  work, 
and  to  reduce  many  of  the  advantages 
of  time  and  money-saving  which  are 
the  admitted  argument  for  the  contract 
system.  These  difficulties  seem  to  us 
most  likely  to  arise  through  the  Gov- 
ernment's retention  of  management  of 
the  Panama  Railroad  and  of  the  De- 
partment of  materials  and  supplies, 
*  through  the  limitation  of  the  contrac- 
tors' liberty  and  authority  in  the  matter 
of  the  list  of  employees,  and  through 
the  injection  of  the  eight-hour  day  pro- 
vision. But  we  have  faith  that  these 
points  can  be  settled  so  that  neither 
justice  nor  engineering  efficiency  need 
be  sacrificed,  and  meantime  the  recog- 
nition of  the  principle  of  contract,  and 
of  the  inherent  necessity  of  making  the 
entire  contract  with  a  single  organiza- 
tion which  will  absorb  its  own  internal 
difficulties  and  offer  an  unimpaired  effi- 
ciency and  an  undivided  responsibility 
to  the  Government — these  are  so  fully 
and  finally  recognized  that  there  is  no 
danger  the  general  policy  will  again 
be  abandoned.  The  principle  is  safe, 
and  the  details  will  be  adjusted. 

We  congratulate  ourselves   on  so 
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brilliant  a  vindication.  We  congratu- 
late the  Administration  on  so  striking 
and  admirable  a  recognition  of  the  log- 
ic and  common-sense  of  the  situation. 
*       *  * 

When  Mr.  F.  W.  Haskell,  in  his  not- 
able article  on  the  causes  of  American 
railway  accidents  which  was  published 
in  our  issue  of  December,  1904,  stated 
that  engineers  habitually  ran  by  signals 
set  against  them  and  were  tacitly  en- 
couraged to  do  so  by  the  managing  offi- 
cials (so  long  as  they  brought  their 
trains  in  on  time  and  without  accident), 
he  was  brave  enough  to  say  in  the  open 
what  many  had  long  known  in  secret. 
His  reward,  and  ours,  was  the  usual 
one — loud  and  righteous  denunciation. 
But  now  that  the  thing  has  happened 
once  more  in  the  full  sight  of  half  a 
train  load  of  witnesses,  a  ' 4  high  official " 
of  the  Pennsylvania  Railroad  acknowl- 
edges in  a  public  interview  that  ' '  trains 
do  run  past  the  cautionary  or  green  sig- 
nals very  frequently  at  a  speed  of  sixty 
miles  an  hour,  but  we  do  not  consider 
that  to  be  unnecessarily  (?)  unsafe." 
And  his  next  admission  is  more  start- 
ling yet :  ' '  We  frequently  flash  before  an 
engineer  when  he  is  least  expecting  it 
the  red  danger  signal  to  test  his  judg- 
ment, nerve,  and  quickness  of  decision."* 
The  italics  are  ours. 

If  the  Pennsylvania  Railroad  officials 
are  in  the  habit  of  crying:  "Wolf! 
Wolf ! "  when  there  is  no  wolf,  they 
need  hardly  be  surprised  when  they  reap 
the  result  foretold  in  the  fable.  But  the 
most  astounding  of  all  is  the  intimation 
carried  by  the  words  italicized  above. 
If  they  mean  anything  at  all, it  is  that  the 
engineer  is  to  judge  and  decide  whether 
or  not  he  is  to  obey  the  red  signal, 
or  whether  he  is  to  show  his  nerve  by 
running  past  it.  Possibly  after  a  suffi- 
cient course  of  jugglery  with  false  sig- 
nals his  nerve  may  carry  away  his  judg- 
ment once  too  often. 

Until  the  red  signal  is  made  as  abso- 
lute morally  as  a  mechanical  trip  to  the 
air-brake  would  be  physically,  the  hid- 


eous calendar  of  collisions  will  be 
lengthened,  and  the  most  perfect  signal 
system  will  be  worse  than  a  waste — it 
will  be  a  menace,  the  more  imminent 
the  more  a  false  dependence  upon  it 
may  lead  to  a  divided  sense  of  responsi- 
bility and  intermittent  watchfulness. 

*       *  * 

About  fifteen  years  ago  there  ap- 
peared in  one  of  the  humorous  illustrated 
weeklies  a  cartoon  representing  the  idle 
son  of  a  wealthy  father  in  conversation 
with  his  chum.  The  friend  asks :  '  'Are 
you  going  to  college? "  ' '  No, "  says  the 
youth,  ' '  Father  is  going  to  have  them 
bring  it  to  me." 

At  that  time  such  an  idea  might  well 
be  considered  a  fit  subj  ect  for  j  esting ;  bu  t 
to-day  the  point  would  be  altogether 
lost.  It  is  just  fifteen  years  since 
Mr.  Thomas  J.  Foster  started  the  sys- 
tem of  technical  instruction  by  corre- 
spondence which  has  made  the  name 
of  the  city  of  Scranton  a  household 
word  all  over  the  country,  and  in  the 
celebration  of  this  anniversary  the  re- 
markable development  of  the  method 
has  been  emphasized  in  a  manner 
which  demands  mention.  With  nearly 
a  million  enrolled  students,  with  its 
own  system  of  text  books,  printed  in 
its  own  establishment,  and  with  all  the 
accessories  of  technical  training,  modi- 
fied and  adapted  to  home  study,  the 
correspondence  school  has  brought 
the  college  to  the  student,  not  by 
having  the  wealthy  father  perform 
the  miracle,  but  by  enabling  the  stu- 
dent himself,  usually  a  man  occupied 
in  daily  labor,  to  educate  himself,  pay 
his  own  bill,  and  elevate  his  station  in 
life.  This  great  work  has  been  accomp- 
lished, not  by  the  munificence  of  any 
great  philanthropist,  but  by  the  close 
application  of  sound  business  princi- 
ples to  a  new  idea  in  education,  increas- 
ing the  educational  efficiency  of  the 
system,  while  attracting  the  necessary 
capital,  and  paying  good  dividends  to 
the  investors. 


WAREHOUSING  AND  TRANSPORTATION. 


THE   NECESSITY    OF   PROVIDING   PROPER  WAREHOUSE  FACILITIES  TO  RELIEVE  THE  DELAYS  IN 

UNLOADING  FREIGHT  CARS. 

A.  J.  Elliott — St.  Louis  Railway  Club. 


\  MONG  the  difficulties  with  which  rail- 
way  managers  have  to  contend,  one  of 
the  most  important  is  the  demand  for 
cars,  on  the  one  hand  to  haul  merchandise, 
and  on  the  other  hand  as  storage  recep- 
tacles for  goods  already  delivered.  We 
hear  at  periodical  intervals  of  the  shortage 
of  cars  and  consequent  delays  in  transporta- 
tion of  crops  and  other  merchandise,  and 
with  these  demands  come  complaints  as  to 
favoritism  and  discrimination,  with  all  the 
attendant  train  of  objections  and  recrimina- 
tions. The  whole  subject  is  included  in  the 
vital  matter  of  the  distribution  of  the  prod- 
ucts of  industry,  and  the  removal  of  the 
ancient  cry  of  over-production,  a  legitimate 
cry  in  the  days  in  which  it  was  impossible 
to  equalize  the  inequalities  in  production 
at  different  points,  but  a  wholly  artificial 
complaint  in  these  days  of  modern  trans- 
port facilities. 

The  real  difficulty  has  been  well  known 
and  perceived  by  many  economists  and 
engineers  in  modern  times,  but  it  remains 
to  be  seen  if  the  evident  remedy  is  to  be 
utilized.  Equalization  by  transportation  is 
not  the  only  element  in  the  remedy,  and  to 
it  must  be  added  the  necessary  element  of 
adequate  and  immediate  storage  facilities. 
This  whole  subject  is  discussed  in  an  inter- 
esting paper  by  Mr.  Ashley  J.  Elliott,  re- 
cently presented  before  the  St.  Louis  Rail- 
way Club,  from  which  we  make  some  per- 
tinent extracts. 

Speaking  primarily  for  the  United  States, 
although  the  facts  certainly  will  apply  to 
other  parts  of  the  world,  methods  of  pro- 


duction and  transportation  have  undoubt- 
edly outrun  consumption  and  reservation. 
The  great  harvests  are  gathered  during  a 
few  months  in  the  year  to  supply  the  cities 
and  densely  populated  portions  for  the  re- 
mainder of  the  period.  The  same  is  true 
of  coal,  meat,  and  many  of  the  great  staples, 
and  in  every  case  the  periods  of  maximum 
supply  and  maximum  demand  do  not  coin- 
cide, and  some  means  must  be  provided  for 
equalization,  for  storage  and  distribution. 

But  warehousing  and  storage  involve 
the  investment  of  capital  and  the  employ- 
ment of  labor,  and  it  has  been  found  most 
convenient  to  minimize  these  charges  by 
allowing  the  merchandise  to  remain  in  the 
railway  cars  for  as  long  a  period  as  pos- 
sible, and  thus  let  the  car  be  the  warehouse, 
and  cut  out  two  stages  of  the  handling. 
It  is  against  this  practice  that  Mr.  Elliott 
rightly  protests,  and  he  shows  very  clearly 
that  if  this  wholly  unwarranted  practice 
were  abolished  the  complaint  of  the  scarcity 
of  cars  for  the  transportation  of  merchan- 
dise would  no  longer  be  heard.  There  are 
plenty  of  cars  for  the  hauling  of  freight, 
but  there  is  no  adequate  supply  of  cars  to 
serve  as  storage  warehouses ! 

"  A  ship  or  train  is  simply  a  warehouse 
in  motion,  but  how  differently  the  two  are 
treated  upon  arrival  at  destination !  Marine 
rules  are  seemingly  inexorable  and  no  one 
is  ever  rash  enough  to  combat  them. 
Vessels  are  for  transportation  and  bank- 
ruptcy would  face  the  man  who  would  con- 
sult his  convenience  as  to  the  removal  of 
the  lading.    If  he  has  a  ship  and  a  car,  too 
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he  lets  the  car  go  and  unloads  the  cargo. 
Marine  demurrage  is  exorbitant  and  pro- 
hibitive, while  car  demurrage  is  nominal 
and  permissive,  nor  has  marine  insurance 
its  counterpart  on  rail.  The  unloading  of 
vessels  is  immediately  performed  and  the 
cry  of  '  No  place  for  the  goods '  is  never 
heard,  while  the  unloading  of  cars  depends 
solely  upon  how  long  the  railroads  and  the 
public  will  permit  them  to  stand  loaded. 
Railroads  should  be  required  to  get  out  of 
the  storage  business,  to  eliminate  from  their 
professional  vocabulary  the  terms  1  storage/ 
'  storage  period,'  '  storage  freight/  etc.  The 
public,  on  the  other  hand,  must  stop  urging 
an  extension  of  '  free  time '  and  demand 
that  railroads  stick  to  the  transportation 
business  and  allow  others  to  engage  in  the 
storage  of  goods.  Whenever  involuntary 
warehousemanship  is  forced  upon  railroads, 
their  demurrage  should  correspond  to  ma- 
rine demurrage  and  be  sufficiently  re- 
munerative to  correspond  for  the  inter- 
ference with  public  service. 

"  It  is  only  within  comparatively  recent 
years  that  railroads  commenced  charging 
demurrage.  Their  unwholesome  zeal  for 
tonnage  caused  them  to  ignore  the  weighty 
question  of  how  such  tonnage  was  to  be 
handled  by  shippers,  and  the  infant  evil  of 
free  car  storage  grew  to  gigantic  propor- 
tions, before  any  systematic  effort  was 
made  to  overcome  it.  The  shipping  public 
have  not  yet  grasped  the  eternal  truth  that 
they  are  perpetuating  an  insidious  and 
death  dealing  system  when  they  counte- 
nance and  encourage  storage  in  cars; 
death  to  the  whole  commercial  interests  of 
society.  Cars  cannot  be  built  for  use  with- 
out limit,  nor  can  tracks  upon  which  they 
run.  Even  with  subway,  surface  and  ele- 
vated, the  desirable  metropolitan  spots  of 
earth  are  inadequate  upon,  under  and  over 
which,  to  store  the  commerce  of  our  cities. 
Warehouse  space,  on  the  other  hand,  is  not 
limited  to  three  stories,  but  can  reach  be- 
low and  above  terra  firma  as  necessities 
may  require." 

Mr.  Elliott  refers  to  the  year  1005  as  a 
production  breaker,  showing  the  immense 
amount  of  foodstuffs  produced  and  trans- 
ported in  the  United  States.  All  means  of 
transportation  were  crowded  to  the  utmost, 
but  of  all  the  means  adopted  to  relieve  the 
strain  there  was  nothing  done  to  provide 


improved  storage  facilities.  The  demand 
for  cars  was  greater  than  ever,  but  it  was 
not  only  for  transportation,  but  also  for 
storage,  that  the  cars  were  demanded.  The 
consumer  erpected  the  railroad  to  transport 
the  merchandise  more  rapidly  and  in 
greater  quantities  than  ever  before,  but  it 
also  expected  it  to  allow  the  grain  and 
other  supplies  to  remain  in  the  cars,  fur- 
nishing both  storage  bins  and  sites  for  the 
goods  to  be  held  until  used. 

"  It  is  not  a  question  of  transportation 
that  is  afflicting  America's  commercial  in- 
terests today.  Railroads  have  equipment 
and  facilities  for  transporting  all  the  busi- 
ness that  can  be  offered,  provided,  after 
transportation  has  been  completed,  their 
cars  are  immediately  released  for  further 
service.  And  by  this  term  'immediate'  I 
mean  only  such  diligence  as  is  exercised  in 
unloading  vessels.  It  is  very  much  easier  to 
unload  from  cars  than  from  the  '  holds '  of 
ships:  the  mechanical  appliances  are  more 
numerous  and  the  opportunities  to  use 
them  less  circumscribed;  for  instance,  coal, 
ore  and  similar  freight  may  be  unloaded 
by  dropping  car  bottoms  or  turning  the  car 
upside  down,  while  from  vessels  such  com- 
modities must  be  removed  by  grab  or  clam- 
shell buckets,  a  few  tons  at  a  time,  or  in 
the  case  of  metals,  by  lifting  magnets 
through  the  aid  of  electricity.  The  de- 
vices for  handling  materials  are  so  numer- 
ous, ingenious,  simple  and  inexpensive,  and 
their  use  so  beneficial  in  releasing  cars,  that 
failure  to  install  and  use  them  is  both  a 
public  and  a  private  shame.  From  gravity, 
side  hill  and  trestle  systems,  which  require 
no  machinery,  to  the  most  elaborate  mov- 
ing-platform, link  belt,  electrically  operated 
plant,  the  one  result  is  obtained,  namely — 
the  immediate  unloading  of  cars. 

Many  excuses  have  been  advanced  as  to 
the  difficulties  of  storing  merchandise,  but 
these  have  vanished  when  the  real  occa- 
sions have  arisen.  It  was  said  that  coal 
could  not  be  stored  because  of  the  danger 
of  spontaneous  combustion,  but  with  the 
advent  of  the  coal  strike  the  storage  of 
coal  was  seen  to  be  safely  accomplished, 
and  we  have  noted  elsewhere  in  this  issue 
the  existence  of  scientific  methods  which 
afford  ample  protection  against  the  danger 
of  fire  from  the  spontaneous  ignition  of 
soft  coal.     Industry  no   longer  depends 
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upon  scarcity  conditions.  General  prosper- 
ity demands  that  the  basic  materials  of  in- 
dustry be  accumulated  far  enough  in  ad- 
vance to  prevent  scarcity  and  scarcity 
prices. 

"The  Interstate  Commerce  Commission 
has  decreed  that  there  shall  be  no  discrim- 
ination or  elasticity  in  the  time  allowance 
for  the  removal  of  goods  from  a  railroad 
company's  posesssion;  that  they  must  state 
in  their  tariff  the  time  to  be  allowed  and 
enforce  the  rule  uniformly.  It  is  self-evi- 
dent that  more  cars  will  be  required  to 
move  a  given  quantity  of  freight  in  a 
given  time,  if  delays  at  destination  are  per- 
mitted, and  more  cars  means  more  ex- 
penses— which  is  always  reflected  in  the 
rate — but  over  and  above  all  that,  it  means 
more  congestion  at  terminals,  which  is  the 
real  difficulty  now,  arid  more  cars  would 
aggravate  rather  than  remedy  this  objec- 
tionable condition.  Liverpool  tells  us  how 
hungry  the  world  is  and  how  much  is 
needed  to  satisfy  its  appetite,  and  how  much 


will  be  paid  in  exchange  for  being  fed. 
The  potent  factor  of  morning  quotations 
governs  largely  the  time  of  seeking  trans- 
portation. If  the  price  is  right  this  morn- 
ing and  100  Iowa  farmers  accept  the  bid 
of  one  Chicago  consumer  and  cars  are 
promptly  furnished,  the  trouble  will  arise 
at  destination  unless  that  consumer  has 
facilities  for  unloading  in  one  day,  all  that 
is  shipped  to  him  by  those  100  farmers  in 
one  day.  The  cry  for  more  cars  for  ship- 
ment to  an  industry  already  congested, 
means  the  withdrawal  of  that  many  more 
cars  from  service,  Manufacturers  buy 
when  goods  are  cheap,  and  then  play  and 
pray  for  long  time  for  unloading.  Rail- 
road equipment  must  not  be  used  for  stor- 
age purposes  and  those  concerns  which  are 
amply  equipped  to  handle  their  receipts 
promptly,  and  all  representatives  of  inter- 
ests which  do  not  delay  cars,  should 
join  hands  with  those  who  are  seeking  to 
curtail  the  abuse  and  to  enhance  the  legiti- 
mate use  of  these  vehicles  of  commerce." 


PRACTICAL  METHODS  OF  TESTING  COAL. 

SUGGESTIONS  FOR  THE  TESTING  OF  FUEL  COALS  OF  THE  EASTERN  INTERIOR  BASIN  OF  THE 

UNITED  STATES. 


A .  Bement —  Western  Society  of  Engineers. 


have  referred  more  than  once  in 
*  *  these  pages  to  the  important  and 
valuable  investigations  under  the 
conduct  of  the  United  States  Geological 
Survey  upon  the  fuel  value  of  American 
coals  and  lignites.  This  work,  originally 
begun  in  connection  with  the  exposition  at 
St.  Louis  has  fortunately  been  continued 
with  an  additional  appropriation,  and  the 
commercial  value  of  the  results  has  already 
made  itself  felt.  The  method  employed  in 
these  tests  include  chemical  analyses  of 
the  various  coals,  calometric  determina- 
tions of  heating  power,  and  evaporative 
tests  by  combustion  under  steam  boilers. 
To  these  were  added  washing  tests,  cook- 
ing tests,  and  tests  of  suitable  fuels  in  the 
gas  producer.  The  evaporative  tests  were 
and  are  being  conducted  according  to  the 
code  of  the  American  Society  of  Mechani- 
cal Engineers,  and  the  entire  work  com- 
mands the  fullest  confidence  of  the  engi- 
neering profession  as  to  its  accuracy,  im- 
partiality, and  usefulness  of  the  results. 


In  addition  to  these  tests  conducted  by 
the  United  States  Geological  Survey,  there 
has  been  arranged  a  series  of  independent 
coal  tests  by  the  Illinois  Geological  Sur- 
vey and  the  Engineering  Experiment  Sta- 
tion of  the  University  of  Illinois.  These 
tests  will  in  no  way  conflict  with  the 
larger  work  of  the  National  survey,  and 
it  is  impossible  to  have  too  much  informa- 
tion about  such  an  important  material  as 
fuel  coal.  It  is  also  possible  that  the  latter 
trials  may  be  conducted  along  a  somewhat 
different  line  of  inquiry,  a  subject  which 
is  already  being  discussed.  It  is  with  refer- 
ence to  this  work  that  we  review  here  a 
paper  by  Mr.  A.  Bement  before  the  West- 
ern Society  of  Engineers,  discussing  the 
conditions  desirable,  not  for  scientific  re- 
search, but  rather  for  commercial  specifi- 
cations and  inspection. 

Mr.  Bement  believes  that  for  the  re- 
quirements of  the  purchaser  it  is  desirable 
that  determinations  of  moisture,  volatile 
matter,  fixed  carbon,  sulphur,  and  evapora- 
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tive  power,  be  abandoned,  and  that  the 
only  essential  requirements  for  the  pur- 
chaser are  the  statement  of  the  percentage 
of  ash  in  the  dry  coal,  the  size  of  the  coal, 
and  the  heating  power  of  the  pure  coal 
in  British  thermal  units. 

Taking  these  up  in  order  Mr.  Bement 
gives  his  reasons  for  this  opinion. 

"  Moisture  is  a  great  and  uncertain  vari- 
able. It  not  only  differs  in  various  coal 
seams  as  the  coal  lies  in  the  ground,  but 
is  affected  in  fuel  as  received  in  shipment, 
by  conditions  of  weather,  temperature  and 
time  the  coal  may  be  in  transit.  It  is  ap- 
proximately correct,  however,  to  say  that 
each  coal  seam  has  a  characteristic  mois- 
ture content  of  its  own,  which  is  uniform 
over  at  least  very  considerable  areas,  but 
the  after  influences  above  mentioned 
change  it,  so  that'  there  is  no  assurance 
of  what  it  may  be  except  under  specially 
defined  conditions. 

"Therefore,  the  producer  or  coal  dealer 
can  exercise  no  control  over  moisture,  and 
as  the  prime  object  of  fuel  inspection  ser- 
vice is  to  insure  that  the  customer  is 
served  to  the  best  ability  of  the  dealer, 
specifications  and  tests  of  moisture  in  coal 
delivered  can  offer  no  protection  to  the 
purchaser.  As  before  mentioned  moisture 
varies  in  different  coal  seams;  for  this  rea- 
son it  might  appear  that  its  determination 
would  indicate  the  seam  from  which  the 
coal  came.  This  is  not  true,  however,  for 
reasons  above  mentioned.  If  tests  are  ex- 
pected to  identify  the  seam  which  produced 
the  coal  other  means  must  necessarily  be 
employed." 

When  coal  is  deliveled  by  wagon  the 
moisture  may  be  found  high  because  the 
coal  has  been  wetted  by  the  dealer,  either 
for  the  purpose  of  increasing  the  weight, 
or  more  probably,  to  allay  the  dust. 

In  any  case  the  determination  of  mois- 
ture after  delivery  proves  nothing  to  the 
-purchaser,  and  might  as  well  be  omitted. 

The  question  of  volatile  matter  is  not 
of  material  importance  to  the  purchaser 
when  the  coal  is  to  be  used  for  steam  mak- 
ing and  not  for  the  manufacture  of  gas 
or  for  cooking  in  by-product  ovens.  The 
real  meaning  of  the  term  "volatile"  mat- 
ter is  open  to  discussion  and  Mr.  Bement 
shows  that  it  is  open  to  various  inferences. 

"The  best  conclusion  is  that  coal  is  a 


complicated  hydro-carbon  which  breaks 
down  in  distillation  into  various  fractions, 
depending  upon  temperature  and  duration 
of  heating  period,  and  that  the  difference 
in  coal  of  this  basin  is  not  greater  than 
that  due  to  the  varying  effect  produced  by 
the  volatilization  test  itself;  or,  in  other 
words,  the  variation  may  be  caused  by  the 
test  rather  than  by  the  composition  of  the 
coal.  Thus  the  volatile  matter  test  is  not 
sufficiently  accurate  to  be  of  service  in  this 
case.  It  is,  of  course,  true,  that  it  would 
distinguish  between  bituminous,  semi-bitu- 
minous and  anthracite  coal;  but  one  may 
do  this  merely  by  inspection  without  any 
test  whatever." 

The  principal  interest  which  the  pres- 
ence of  volatile  matter  has  to  the  manu- 
facturer is  that  fuels  high  in  volatile  mat- 
ter will  make  smoke  if  burned  in  unsuit- 
able furnaces,  but  that,  with  properly  de- 
signed furnaces  it  will  show  a  good  effi- 
ciency with  smokeless  combustion. 

The  question  of  the  amount  of  fixed 
carbon  in  a  coal  is  of  importance  if  the 
coal  is  to  be  used  for  making  coke,  but  for 
steam  coals  it  is  merged  in  other,  and  more 
important  properties.  The  same  is  true  of 
the  presence  of  sulphur,  it  is  of  extreme 
importance  in  metallurgical  work,  and  of 
little  or  no  value  in  steam  making. 

Mr.  Bement  is  especially  emphatic  in  his 
views  regarding  the  unsuitability  of  evap- 
orative power  as  a  qualification  of  a  coal 
for  steam  raising  properties,  and  in  dis- 
cussing it  he  uses  the  following  positive 
language  concerning  the  evaporative  power 
of  a  coal. 

. "  This  is  something  which  should  never, 
under  any  circumstances,  become  a  feature 
of  specifications  or  guarantees,  for  several 
very  important  reasons.  In  general,  too 
many  variable  factors  enter  into  the  prob- 
lem. For  example,  boilers  differ,  some 
being  more  efficient  than  others,  absorbing 
greater  or  less  amounts  of  heat  from  the 
coal  for  reasons  due  to  their  individual 
superiority  or  inferiority.  Then  furnaces 
differ  greatly;  in  some  cases  all  of  the 
volatile  matter  may  be  burned;  in  others, 
a  large  portion  be  wasted.  Again,  fire 
grates  differ  in  like  measure,  causing  vary- 
ing losses  of  fuel  which  falls  into  the  ash 
pits,  and  the  combination  of  grate  and  fur- 
nace has  an  important  influence  on  the  ex- 
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cess  of  air  which  necessarily  enters,  and 
for  this  latter  reason,  also,  the  useful  re- 
sult obtained  from  the  coal  is  affected  to 
a  marked  extent.  The  above  refers  to  the 
characteristics  of  the  apparatus  itself,  but 
at  this  point  another  and  most  serious 
variable  must  be  considered,  that  of  the 
personal  equation  of  the  fireman  or  fur- 
nace operator;  therefore  it  is  apparent  that 
in  such  a  test,  one  may  be  unable  to  dis- 
cover whether  the  result  is  due  to  the  fuel, 
the  peculiarities  of  the  apparatus  or  its 
manipulation.  In  the  case  of  a  coal  pur- 
chaser who  does  not  realize  these  facts,  the 
result  is  always  attributed  to  the  object  in 
view,  which  is,  in  such  instance,  to  deter- 
mine the  value  of  the  coal.  If  he  had 
wished  to  discover  whether  he  employed  a 
good  fireman  or  not,  the  experiment  would 
have  been  precisely  the  same,  and  he  would 
have  then  considered  the  result  due  to 
manipulation.  It  is  not  only  the  above 
features  which  have  an  important  influence, 
but  the  character  of  the  load  on  the  plant 
is  a  matter  of  great  moment.  In  a  works 
where  boilers  run  steadily  for  24  hours, 
the  result  secured,  everything  being  equal, 
will  be  much  better  than  in  one  where  the 
work  is  necessarily  interrupted  by  stop- 
pages at  noontime,  shutting  down  at  night, 
or  with  peaks  of  load  as  in  electric  railway 
service.  Any  one  of  the  foregoing  causes 
may  exercise  a  greater  influence  on  the 
evaporative  result  secured  than  that  due  to 
variation  in  fuel." 

Passing  from  these  properties  of  a  coal, 
which  Mr.  Bement  believes  it  would  be 
well  to  abandon,  in  commercial  specifica- 
tions, he  passes  to  the  tests  .of  which  he 
approves,  the  first  of  these  being  the 
amount  of  pure  coal  in  a  fuel. 

"  For  better  understanding,  it  is  desirable 
to  consider  coal  as  the  chemical  combina- 
tion of  certain  elements  which  are  princi- 
pally heat  producing.  The  association  of 
ash  and  moisture  with  these,  results  in  an 
aggregation  which  may  be  designated  as 
fuel,  although  generally  called  coal,  which, 
from  this  standpoint,  however,  is  not  cor- 
rect, because  neither  ash  nor  moisture  pro- 
duce heat.  The  expression,  pure  coal,  is 
the  equivalent  of  what  has  erroneously 
been  called  combustible,  the  pure  coal  con- 
taining all  of  the  combustible  matter,  and 
some  water  of  composition  and  nitrogen 


which  are  not  combustible,  but  as  these 
two  ingredients  are  associated  chemically 
with  the  combustible,  the  ultimate  concep- 
tion of  coal  is  covered  by  this  term,  pure 
coal.  Thus  in  the  heating  power  deter- 
mination, it  is  more  to  the  point  to  base 
results  on  the  pure  coal  than  on  any  of 
the  fuel  mixtures,  illustrated  as  follows : — 
Let  it  be  assumed  that  in  one  case  the 
B.  t.  u.  per  pound  of  dry  coal  is  13,250,  and 
in  another  12,450,  from  which  it  would  ap- 
pear that  the  two  lots  of  fuel  were  differ- 
ent, but  if  the  percentage  of  ash  content 
in  each  is  known,  and  the  first  sample  con- 
tained 7  per  cent  and  the  latter  12  per  cent, 
it  appears  that  each  sample,  has  a  pure 
B.  t.  u.  of  14,250,  or,  in  other  words,  that  the 
coal  is  the  same  in  each,  there  simply  being 
more  ash  associated  with  it  in  one  case 
than  the  other.  Basing  the  heating  power 
determination  on  pure  coal  has  another 
very  important  advantage,  as  it  enables 
one  to  judge  of  the  accuracy  of  analysis, 
because  when  the  heating  power  and  the 
source  from  which  the  coal  comes  is 
known*  there  is  evidence  indicating  whether 
or  not  the  analysis  has  been  correctly  per- 
formed, because,  if  it  has  not  been,  it  will 
be  shown  by  the  B.  t.  u." 

In  determining  the  proportion  of  ash  in 
a  coal,  Mr.  Bement  believes  that  it  should 
be  considered  as  a  percentage  of  the  dry 
coal  instead  of  the  moist  fuel,  because  this 
is  the  only  way  in  which  different  lots  of 
fuel  may  be  placed  on  a  comparable  basis. 
Moist  coal  is  not  burned  in  any  case,  the 
moisture  being  evaporated;  neither  is  the 
dry  coal  burned,  it  is  the  pure  coal  which 
is  consumed,  the  ash  remaining,  and  the 
pure  coal  alone  making  the  fire. 

The  value  of  a  fuel  depends  very  largely 
upon  the  size  of  the  pieces,  the  ratio  of 
increase  being  greater  than  the  mere  heat- 
ing power,  up  to  egg  and  lump  sizes.  That 
is,  small  pieces,  containing  the  same 
amount  of  heat  as  larger  ones,  are  really 
of  less  value  than  the  larger  coal.  The 
best  actual  size  depends  upon  local  con- 
ditions, such  as  the  force  of  draft,  the  kind 
of  stoker  or  grate,  the  method  of  firing, 
etc.,  these  all  being  features  which  must  be 
left  to  the  judgment  of  the  engineer. 

These  views  of  Mr.  Bement  are  of  much 
interest,  especially  as  they  doubtless  ex- 
press the  opinions  of  numerous  engineers 
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and  coal  users  in  the  portion  of  the  United 
States  to  which  he  specifically  refers.  At 
the  same  time  it  must  be  realized  that  these 
elements  do  not  represent  the  actual  scien- 
tific properties  of  the  fuel  in  such  a  man- 
ner as  to  render  them  comparable  with 
other,  and  totally  different  fuels,  such,  for 
example,  as  liquids  or  gaseous  fuels.  The 
methods  adopted  by  the  Geological  Survey 
carry  the  matter  much  farther  back,  to  the 
ultimate  properties  of  the  material,  con- 
sidered as  a  latent  source  of  energy,  and 


hence  it  is  a  matter  for  congratulation  that 
the  coals  of  Illinois,  as  well  as  of  other 
parts  of  the  United  States  are  to  be  tested 
by  the  National  government  in  the  meth- 
ods best  adapted  to  reduce  them  all  to  a 
comparable  basis.  In  the  meantime  the 
work  of  the  Illinois  Geological  Survey  and 
the  Engineering  Experimental  Station  of 
the  University  of  Illinois  will  be  welcomed 
as  a  useful  auxiliary  to  the  larger  and 
more  important  scientific  investigations  of 
the  United  States  Geological  Survey. 


STANDARDISATION  IN  ENGINEERING  PRACTICE. 


THE  FORMATION,  METHODS,  AND  RES'ULTS  OF  THE  WORK  OF  THE  BRITISH  ENGINEERING 

STANDARDS  COMMITTEE. 

Sir  J.  Wolfe  Barry — British  Association  for  the  Advancement  of  Science. 


'THHE  excellent  results  which  have  thus 
far  been  attained  by  the  Engineering 
Standards  Committee  give  especial 
interest  to  the  account  of  the  formation  and 
general  method  of  procedure  of  that  body 
as  described  in  a  paper  presented  before  the 
British  Association  for  the  Advancement  of 
Science  by  Sir  John  Wolfe  Barry  at  the 
recent  meeting  at  York. 

One  of  the  earliest  advocates  of  standard- 
isation in  England  was  undoubtedly  the  late 
Sir  Joseph  Whitworth,  and  it  is  interesting 
to  rlote  that  he  took  as  an  illustration  for 
the  necessity  of  standardisation  the  incon- 
venience existing  in  his  day  between  the 
sizes  of  candles  and  the  sockets  of  candle- 
sticks. Today  one  of  the  important  sub- 
jects for  standardisation  is  the  shank  and 
socket  for  the  incandescent  electric  lamp,  so 
that  it  is  the  thing  rather  than  the  principle 
which  has  changed. 

Whitworth  took  up  first  the  question  of 
standard  screw  threads  for  bolts  and  nuts, 
the  result  being  his  well-known  system, 
used  throughout  the  British  Empire,  and  in 
many  other  countries  as  well,  and  Sir  John 
Wolfe  Barry  notes  as  one  of  the  advantages 
of  standardisation  that  the  Whitworth 
screw  threads  are  largely  used  in  countries 
where,  for  all  other  dimensions,  the  metric 
system  is  in  vogue. 

At  the  time  of  the  establishment  of  the 
National  Physical  Laboratory,  Lord  Salis- 
bury made  some  remarks  about  the  desir- 
ability for  some  recognized  and  authorita- 
tive body  to  determine  standards  for  prac- 


tical use.  The  result  was  the  suggestion,  by 
Sir  John  Wolfe  Barry  himself,  of  the 
matter  to  the  Council  of  the  Institution  of 
Civil  Engineers,  by  whom  the  subject  was 
gradually  extended  to  include  the  Institu- 
tion of  Mechanical  Engineers,  the  Institu- 
tion of  Naval  Architects,  the  Iron  and  Steel 
Institute,  and  the  Institution  of  Electrical 
Engineers.  Subsequently,  with  the  granting 
of  a  government  appropriation  in  aid  of  the 
work,  there  have  been  added  representatives 
of  the  various  government  departments,  so 
that  practically  all  the  various  fields  of  engi- 
neering work  are  well  covered. 

"  It  was  felt  from  the  first  that  a  most 
important  point  in  any  proper  scheme  of 
standardisation  was  to  avoid  the  danger 
either  of  crippling  invention  or  perpetuating 
forms  or  processes  which  in  course  of  time 
might  become  obsolete.  Accordingly  it  was 
recognised  in  the  first  motion  made  at  the 
Institution  of  Civil  Engineers  that  there 
must  be  provision  for  a  continuance  of  the 
existence  of  the  body  which  might  be 
formed  to  take  the  matter  in  hand.  It  was 
not  enough  to  standardise  the  most  ap- 
proved forms  and  processes  of  manufacture, 
but  it  was  urgently  necessary  to  provide  for 
future  improvements. 

"To  carry  out  this  view  the  main  and 
sectional  committees  continue  in  existence 
after  their  reports  have  been  made,  and  an 
opportunity  is  afforded  once  a  year  to  the 
sectional  committees  of  revising  the  speci- 
fications issued  by  them,  so  as  to  insure  that 
the  standard  specifications  are  kept  thor- 
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oughly  apace  with  the  progress  made  from 
time  to  time  in  engineering  science,  so  that 
there  should  be  no  stereotyping  of  design 
or  practice. 

"  Standardisation  may  roughly  be  divided 
into  two  classes,  that  dealing  with  shape  and 
form,  and  that  dealing  with  material.  In 
regard  to  shape  and  form,  the  guiding  prin- 
ciple of  the  committee  has  been  to  place  at 
the  disposal  of  the  engineer  such  shapes 
and  sizes  as  may  reasonably  be  needed  by 
him  to  meet  the  general  requirements  of 
evcry-day  work,  and  they  have  carefully 
avoided  indicating  to  the  engineer  how  and 
when  these  shapes  should  be  used,  or  what 
particular  strains  should  be  allowed  in  the 
material  composing  them.  The  committee 
have  felt  that  this  is  a  question  entirely  for 
the  engineer,  and  that  he  alone  must  decide 
what  stresses  may  be  allowed  in  the  struc- 
tures which  he  is  engaged  in  designing. 

"  In  one  instance  only  have  they  departed 
from  this  principle,  and  that  at  the  special 
request  of  the  Secretary  of  State  for  India, 
who  desired  them  to  lay  down  certain  spe- 
cific types  of  locomotives  for  use  on  Indian 
railways,  which  it  will  be  remembered,  un- 
like the  railways  in  this  country,  are  under 
direct  government  control." 

It  was  the  original  plan  of  the  committee 
to  deal  only  with  the  standardisation  of 
shapes  and  details,  but  it  has  been  found 
desirable  to  take  up  also  the  subject  of  ma- 
terials, this  involving  the  preparation  of 
standard  specifications,  covering  the  ma- 
terials more  generally  used  in  engineering. 
The  multiplication  of  specifications  prepared 
by  consulting  engineers,  and  differing  from 
one  another  often  in  unimportant  details, 
precludes  the  unification  of  the  process  of 
manufacture,  and  it  is  believed  that  this 
difficulty  would  be  removed  by  the  issue  of 
standard  specifications. 

"  It  must,  of  course,  be  borne  in  mind 
that  every  advantage  is  accompanied  in  a 
lesser  or  greater  degree  by  some  disadvan- 
tage. For  instance,  should  standardisation 
be  pushed  too  far,  it  might  in  some 
instances  stultify  design  or  retard  progress 
of  invention;  but  provided  that  it  is  clearly 
understood  that  special  circumstances  must 
exist  which  warrant  special  designs,  and  as 
long  as  standardisation  is  confined  to  broad 
principles,  and  the  standards  laid  down  are 
sufficiently  numerous,  the  advantages  must 


immeasurably  outweigh  the  disadvantages. 
Exceptional  cases  may  no  doubt  exist  where 
the  use  of  some  particular  form  of  angle  or 
channel  is  justified,  and  where  the  expense 
entailed  in  cutting  special  rolls,  and  delay 
in  manufacture  by  the  consequent  changing 
of  rolls,  is  warranted;  but  in  the  vast  ma- 
jority of  cases  an  engineer  can  equally  well 
use  standard  sizes  without  in  any  way 
cramping  or  impairing  his  design.  In  the 
case  of  steel,  standard  sizes  are  also  very 
valuable  to  trade,  as  since  they  avoid  the 
necessity  of  cutting  new  rolls,  they  can  be 
rolled  to  stock,  thus  obviating  any  interrup- 
tion in  process  of  manufacture  or  delay  in 
delivery." 

One  of  the  most  important  advantages 
accruing  from  the  adoption  of  standard 
sizes,  especially  for  rails  and  rolled  struc- 
tural shapes,  is  the  lack  of  delay  in  filling 
orders.  When  the  engineer  specifies  some 
special  shape,  requiring  the  construction  of 
special  rolls,  the  cost  and  the  time  are  both 
greatly  enhanced.  If,  on  the  contrary,  he 
examines  the  standard  shapes,  and  selects 
that  which  most  nearly  meets  his  require- 
ments, he  may  either  find  the  material 
already  in  stock,  or  else  have  it  manufac- 
tured at  the  lowest  price  with  the  minimum 
of  delay.  This  fact  alone  may  result  in 
keeping  in  the  hands  of  home  manufacturers 
orders  which  might  have  gone  abroad. 

"  Owing  to  continuity  of  existence,  there 
is  now  in  the  British  Standards  Committee 
a  body  to  whom  engineers  and  manufac- 
turers can  refer  when  they  desire  that  sub- 
jects for  standardisation  should  receive  con- 
sideration, and  further,  this  body  is  dis- 
tinctly representative,  drawing  its  members 
from  all  parts  of  the  kingdom,  and  from 
every  section  of  those  affected,  insuring  con- 
tinuity of  policy  and  adhesion-  to  the  stand- 
ards laid  down  from  time  to  time  by  gov- 
ernment departments  and  public  companies, 
in  a  manner  never  previously  obtained. 

"  Though  less  apparent  at  first  sight,  per- 
haps one  of  the  main  advantages  of  the 
appointment  of  the  Standards  Committee 
has  been  the  fact  that  it  has  provided  an 
impartial  tribunal  of  a  very  high  technical 
order,  where  conflicting  interests,  often  of 
large  importance,  and  involving  consider- 
able financial  considerations,  can  be  thor- 
oughly and  impartially  thrashed  out.  The 
accredited  representatives  of  the  various  in- 
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dustries  are  certain  of  obtaining  a  patient 
hearing,  and  where  divergent  interests  have 
to  be  reconciled,  of  arriving  at  a  com- 
promise best  suited  to  meet  the  needs  of 
both  parties  concerned." 

This  whole  subject  of  standardisation  is 
one  which  demands  the  closest  attention  of 
the  engineer,  the  scientist,  and  the  manu- 
facturer. Kept  within  proper  bounds,  it 
may  be  made  a  great  help,  both  in  design 


and  in  construction,  but  if  allowed  to  ex- 
tend too  far,  and  to  perpetuate  forms  and 
dimensions  which  should  be  superseded,  it 
may  become  a  serious  bar  to  progress.  As 
it  is  now  constituted,  the  Engineering 
Standards  Committee  should  be  a  means  of 
great  good  to  the  work  of  the  engineer  and 
manufacturer.  What  it  may  become  in  the 
future  depends  almost  wholly  upon  the 
spirit  in  which  its  work  is  conducted. 


THE  METRIC  SYSTEM  IN  FRANCE. 


DIFFICULTIES  EXPERIENCED  IN  THE  EFFECTIVE  SUPPRESSION  OF  THE  COMMERCIAL  USE  OF 

THE  OLD  UNITS  OF  MEASURE. 

Gaston  Domergue — Circular  of  the  French  Minister  of  Commerce, 


IN  the  course  of  the  various  efforts  which 
have  been  made  to  extend  the  use  of 
the  metric  system  of  weights  and 
measures  in  Great  Britain  and  the  United 
States  by  further  legislation  than  that 
which  has  already  legalized  the  employ- 
ment of  the  system,  the  term  adoption  of 
the  metric  system  has  been  frequently  em- 
ployed. It  is  difficult  to  say  exactly  what 
is  meant  by  adoption,  but  it  is  evident  that 
if  any  further  legislation  is  enacted  it  must 
be  of  a  more  vigorous  nature  than  the 
mere  permissive  laws,  which,  after  forty 
years,  have  produced  little  or  no  effect. 
For  this  reason  it  may  be  interesting  to 
examine  what  measures  have  been  taken  to 
adopt  the  metric  system  in  the  country  of 
its  origin,  and  to  see  how  effective  the 
legislation  has  been;  and  in  this  connection 
we  may  refer  to  an  official  circular  recently 
issued  by  M.  Gaston  Doumergue,  the 
French  Minister  of  the  Department  of 
Commerce,  Industry,  and  Labor,  this  gov- 
ernment department  having,  among  other 
duties,  the  enforcement  of  the  laws  relating 
to  standard  weights  and  measures  through- 
out France. 

At  the  time  of  the  original  production  of 
the  metric  system  in  France,  at  the  close  of 
the  eighteenth  century,  various  laws  were 
passed,  the  enactment  of  April  7,  1795,  be- 
ing generally  considered  the  fundamental 
one.  This  famous  law  did  not  contain  any 
compulsory  clause,  leaving  that  feature  to 
be  provided  for  subsequently,  and  even  the 
law  of  December  10,  I799>  simply  directed 
that  the  platinum  metre  and  kilogramme 
deposited  with  the  Corps  Legislatif  by  the 


Institute  should  be  "  the  definitive  stand- 
ards of  measures  of  length  and  weight 
throughout  the  entire  republic." 

In  1812,  by  the  Decree  of  February  12, 
Napoleon  authorized  the  Minister  of  the 
Interior  to  issue  rules  providing  convenient 
fractions  and  multiples  of  the  metric  units, 
"  accommodated  to  the  needs  of  the 
people,"  and  on  March  28  of  the  same  year 
these  rules  were  issued,  these  permitting 
the  employment  in  commerce  of  a  toise, 
two  metres  in  length;  a  foot,  equal  to  one- 
third  of  a  metre,  but  divided  into  twelve 
inches,  and  the  inch  divided  into  12  lines; 
a  livre,  equal  to  one-half  a  kilogramme,  but 
subdivided  into  16  ounces,  etc.  This  law 
was  intended  to  "  faciliate  and  accelerate 
the  establishment  of  uniformity  of  weights 
and  measures  in  our  Empire,"  the  idea  be- 
ing to  retain,  for  the  time  being  at  least, 
the  old  names,  but  to  give  the  fundamental 
units  actual  metric  values,  and  thus  render 
possible  the  disappearance  of  the  old  Paris 
foot,  pound,  etc. 

As  a  matter  of  fact,  however,  the  desired 
result  was  not  attained,  and  hence,  when 
the  subject  was  next  brought  up,  in  the 
Chamber  of  Deputies  in  1837,  a  most  ani- 
mated debate  took  place.  In  order  to  over- 
come the  popular  repugnance  to  the  metric 
system,  Martin,  the  Minister  of  Commerce 
under  the  administration  of  Guizot,  intro- 
duced a  projet,  which,  after  numerous 
amendments,  became  law  on  July  4,  1837, 
and  still  remains  on  the  statute  books  of 
France.  This  act  repealed  the  decree  of 
February  12,  1812,  but  permitted  the  use 
of  the  old  denominations  until  January  1, 
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1840,  after  which  the  possession  of  weights 
and  measures  other  than  those  of  the 
metric  system  was  made  a  penal  offense, 
under  the  law  against  the  possession  of 
false  weights  and  measures.  Further,  the 
use  of  any  of  the  old  names  of  units  was 
forbidden  in  any  public  act,  poster,  or  ad- 
vertisement, with  a  fine  of  20  francs  im- 
posed for  each  offense  for  any  public  offi- 
cer, or  of  10  francs  for  any  private  indi- 
vidual, this  including,  for  the  latter,  the  use 
of  the  old  denominations  in  any  signed 
private  communication,  as  well  as  in  adver- 
tisements, or  other  printed  matter,  the  fine 
of  10  francs  to  be  imposed  for  each  com- 
plaint. The  official  inspectors  of  weights 
and  measures  were  also  authorized  to  seize 
any  instruments  of  weight  or  measure 
which  they  might  find  in  the  old  system,  or 
in  any  system  other  than  the  metric.  This 
is  how  the  metric  system  was  finally 
adopted  in  France! 

Since  the  first  day  of  January,  1840,  this 
law  has  been  in  force.  How  well  it  has 
accomplished  its  purpose  appears  in  Circu- 
lar No.  in  issued  in  April,  1906,  by  the 
present  Minister  of  Commerce,  M.  Do- 
mergue,  the  successor  of  M.  Martin,  under 
whose  efforts  the  law  of  1837  was  Put 
through. 

M.  Domergue  has  evidently  grown  very 
tired  of  trying  to  use  the  method  of  fine  and 
seizure  to  compel  the  French  merchants  to 
abandon  the  old  denominations,  and  he  has 
decided  to  try  the  milder  plan  of  per- 
suasion. His  idea  is  to  secure  the  co- 
operation of  the  various  Chambers  of 
Commerce  of  the  different  cities  of  France, 
and  to  this  end  he  has  issued  this  Circular 
No.  in,  which  has  been  sent  to  all  the 
Presidents  of  the  Chambers  of  Commerce, 
and  also  placed  in  the  hands  of  the  Govern- 
ment Inspectors  of  Weights  and  Measures 
for  their  guidance.  We  give  a  translation 
of  the  entire  circular,  as  it  tells  its  own 
story  most  effectively. 

"The  Minister  of  Commerce,  Industry, 
and  Labor: 

"To  the  President  of  the  Chamber  of 
Commerce  at  

"  In  order  to  effect  the  total  suppression 
of  prohibited  measures  and  weights  my  De- 
partment has  been  compelled,  upon  various 
occasions  to  give  instructions  to  the  Ser- 


vice for  the  Verification  of  Weights  and 
Measures  to  make  seizures  of  these  irregu- 
lar articles,  in  accordance  with  the  law  of 
July  4,  1837.  Notwithstanding  all  its  efforts 
however,  the  Service  has  not  been  able  to 
accomplish  the  desired  result.  This  situa- 
tion seems  to  proceed  from  the  persistent 
manner  in  which  certain  trade  bodies  con- 
tinue to  make  use  of  the  prohibited  de- 
nominations, thus  encouraging  the  employ- 
ment of  the  forbidden  weights  or  measures. 

"  Thus,  I  have  found  that  in  a  number 
of  industries  the  prohibited  matter  is  con- 
tained in  advertisements,  prospectuses, 
catalogues,  etc.,  exchanged  by  merchants 
and  sent  to  their  customers.  Doubtless  the 
merchants  themselves  will  maintain  that 
the  present  state  of  affairs  should  be  left 
undisturbed,  for  fear  of  losing  orders,  and 
they  will  continue  to  use  the  inch  and  the 
line  in  describing  their  products. 

"  In  most  cases  it  is  the  description, 
rather  than  the  dimension  which  is  de- 
pended upon,  for  the  sale  of  the  articles. 
Nevertheless  this  unfortunate  practice 
interposes  obstructions  to  the  efforts  made 
by  my  Department  to  effect  the  complete 
disappearance  of  the  inch  and  the  line,  and 
of  other  weights  and  measures  contrary  to 
the  metric  system. 

"  I  do  not  consider  it  advisable,  at  the 
present  time,  to  enumerate  the  industries 
or  professions  which  continue  to  use  the 
forbidden  denominations,  but  they  are  still 
numerous,  and  for  the  most  part  known  to 
the  members  of  your  association.  I  have 
no  longer  thought  it  well  to  order  the 
agents  of  the  Service  to  enforce  strictly 
the  instructions  of  Article  45  of  the  Ordi- 
nance of  April  17,  1839,  which  directs  them 
to  report  to  the  Registry  authorities  all  in- 
fractions of  the  law  relating  to  the  use  of 
the  prohibited  denominations  which  they 
may  discover  in  posters  or  advertisements. 
If  this  method  were  followed,  I  realize  that 
a  considerable  number  of  occupations 
would  be  inconvenienced,  and  the  commer- 
cial operations  of  manufacturers  thrown 
into  confusion. 

"  Under  these  conditions,  I  have  con- 
sidered whether  it  might  not  be  practicable 
to  succeed  in  modifying  these  usages  by 
some  other  means  than  those  of  repression ; 
that  is,  by  addressing  myself  to  the  Cham- 
bers of  Commerce,  requesting  their  mem- 
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bers  to  use  their  influence,  both  upon  mer- 
chants and  customers,  to  induce  them  to 
abandon  these  practices,  which  are  con- 
trary to  the  requirements  of  the  law. 

"  I  am  persuaded  that  such  an  appeal, 
made  to  them  under  such  circumstances  by 
the  Government,  will  not  find  them  indif- 
ferent, and  that  they  will  take  united  action 
to  aid  in  causing  the  disappearance  of  the 
last  vestiges  of  the  denominations  adopted 
before  the  creation  of  the  metric  system. 

"  In  any  case  I  will  be  obliged  to  you  for 
an  acknowledgment  of  the  present  circu- 
lar, copies  of  which  have  been  sent  to 
every  Inspector  of  weights  and  measures, 
who,  being  in  daily  contact  with  manu- 
facturers and  merchants,  will  be  able  to 
furnish  you  with  valuable  information  con- 
cerning the  commerce  and  professional 
work  of  your  district  in  which  the  old  de- 
nominations are  yet  in  use." 

Gaston  Domergue, 
Minister  of  Commerce,  Industry  and 
Labor. 

In  this  connection  it  may  be  of  interest 
to  quote  from  a  very  conservative  review 
made  in  the  pages  of  the  Figaro,  one  of  the 
most  widely  circulated  newspapers  of  Paris, 
upon  the  article  of  Mr.  Suplee  concerning 
the  proposal  to  force  the  use  of  the  metric 
system  in  the  United  States,  appearing  in 


The  Engineering  Magazine  for  May  of 
this  year.  The  author  of  the  review,  M.  G. 
Labadie-Lagrave,  while  deploring  the  diffi- 
culties which  have  prevented  the  general 
use  of  the  metric  system  in  the  United 
States,  proceeds: 

"  Unfortunately,  this  is  a  case  in  which 
an  extreme  degree  of  civilization  is  an  ob- 
struction to  progress.  In  a  country  in 
which  the  industries  are  but  slightly  de- 
veloped, a  change  in  the  system  of  meas- 
urement may  upset  retail  trade  for  a  few 
years,  but  it  will  not  involve  the  enormous 
sacrifice  necessary  in  the  reconstitution  of 
a  gigantic  manufacturing  system,  the  prod- 
ucts of  which  are  sold  over  the  entire 
globe.  Upon  the  day  when  the  Americans 
adopt  the  metric  system,  they  will  be 
obliged  to  reconstruct  anew  all  the  tools 
with  which  they  manufacture  their  prod- 
ucts, now  measured  in  feet  and  inches. 
Everything  will  have  to  be  changed,  from 
the  thread  of  a  screw  to  the  driving  wheel 
of  a  locomotive.  Doubtless  the  advantage 
would  be  appreciable,  but  the  cost  would  be 
very  great." 

This  is  how  the  proposition  strikes  the 
French  reviewer,  and  we  have  seen  above 
how  the  effort  has  struck  the  perplexed 
Government  Minister.  And  yet  there  are 
those  who  tell  us  that  the  difficulties  of  the 
change  would  be  trifling! 


HIGH-SPEED  ELECTRIC  MACHINERY. 


THE  INFLUENCE  OF  THE  STEAM  TURBINE  UPON  THE   DESIGN  AND  CONSTRUCTION  OF  DYNAMO- 
ELECTRIC  MACHINES. 


Silvanus  P.  T  hompson— Society  of  Arts 


TT  is  generally  conceded  that  the  best  re- 
suits  in  any  engineering  undertaking 
are  obtained  by  the  complete  co-ordina- 
tion of  all  the  elements  of  which  it  is  com- 
posed. This  result,  however  desirable,  is 
by  no  means  always  attained,  and  one  of 
the  most  conspicuous  examples  of  the  man- 
ner in  which  two  important  departments  of 
engineering  failed  to  co-operate  is  found  in 
the  parallel  development  of  the  dynamo  and 
the  steam  engine.  This  fact  is  well  brought 
out  in  a  lecture  delivered  before  the  So- 
ciety of  Arts  by  Professor  Silvanus  P. 
Thompson  upon  problems  in  electric  de- 
sign, as  affected  by  speed  and  rated  output. 
Professor  Thompson  examines  the  histori- 
cal development  of  the  generation  of  elec- 


tricity from  steam  power  in  an  interesting 
manner,  showing  how  the  two  departments 
of  applied  science  were  working  for  many 
years  at  cross  purposes. 

The  early  dynamos  were  of  small  power, 
and  ran  at  high  speeds  in  order  to  give  the 
required  voltage.  The  steam  engines  of 
that  day  nearly  all  ran  at  slow  rotative 
speeds,  and  in  nearly  every  case  the  con- 
nection between  the  engine  and  the  genera- 
tor was  by  belting. 

"The  pictures  of  projected  central  sta- 
tions of  the  early  eighties  are  most 
instructive.  They  usually  show  a  single 
large  steam-engine  driving  a  main  shaft 
from  which  a  large  number  of  small  dyna- 
mos are  driven  by  belts,  with  or  without 
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countershafts.  The  great  majority  of  early 
American  stations  were  actually  fitted  upon 
this  plan.  Nevertheless  it  was  foreseen 
that,  sooner  or  later,  direct  driving  must 
supersede  belt  driving,  and  this  tendency 
made  itself  evident  in  various  directions. 
Mr.  Gordon,  when  designing  the  electric 
lighting  plant  for  Paddington  Station  in 
1882,  constructed  two-phase  alternators  di- 
rect-driven from  engines  of  massive  type, 
each  unit  being  of  420  horse-power  at  164 
revolutions  per  minute.  These  engines  and 
the  alternators  have  been  in  continuous 
work  from  1883  to  the  present  date.  At 
the  Vienna  Exhibition  of  1883,  Messrs. 
Ganz  surprised  the  engineers  of  that  time 
by  producing  a  fly-wheel  alternator.  That 
is  the  alternator  was  built  with  a  revolving 
field-magnet  having  a  crown  of  radiating 
poles  projecting  from  the  rim  of  the  fly- 
wheel of  a  large  horizontal  engine.  The 
horse-power  was  120,  the  speed  230  revolu- 
tions per  minute.  About  the  same  date,  as 
recorded  in  vol.  iii.  of  the  American  So- 
ciety of  Mechanical  Engineers,  Mr.  Edison 
designed  his  '  Jumbo '  pattern  of  dynamo 
for  direct-driving  by  a  Porter-Allen  en- 
gine, using  steam  at  120  lbs.  per  square  inch 
from  a  Babcock-Willcox  boiler.  The  indi- 
cated power  was  168.4  horse-power,  the 
speed  350  revolutions  per  minute,  and  the 
total  weight  of  the  dynamo  44,820  lbs. 

"  These  were,  however,  exceptions.  In 
the  United  States,  hundreds  of  lighting  sta- 
tions grew  up  in  which  the  most  conspicu- 
ous feature  was  the  leather  belting :  for  the 
engine  builders  had  their  standard  slow- 
speed  engines,  and  the  dynamo  builders 
their  standard  high-speed  dynamos,  and 
neither  would  go  out  of  their  way  to  adapt 
their  manufactures  to  the  needs  of  the 
other.  The  large  stations,  such  as  the 
West-end  Station  in  Boston,  in  the  early 
nineties,  were  marvels  of  engineering  at 
cross-purposes. 

"  It  was  clear  that  development  might 
come  in  either  of  two  directions :  either  the 
electric  generator  might  be  designed  to  suit 
the  slow-speed  engine,  or  the  engine  might 
be  designed  to  suit  the  high-speed  genera- 
tor. The  former  of  these  courses  prevailed 
on  the  Continent,  particularly  in  Germany, 
where  the  large  slow-speed  type  of  genera- 
tor was  evolved  by  the  houses  of  Siemens 
and  Halske,   Schuckert,   and  the  Helios 


Company,  as  well  as  in  Austria  by  Ganz, 
and  in  Switzerland  by  the  Oerlikon  Com- 
pany." 

In  England  the  development  of  the  small, 
self-contained  high-speed  engine,  by  Wil- 
lans  &  Robinson,  Bellis  &  Morcom,  and 
others,  provided  power  for  dynamos  of 
moderate  size  and  high  rotative  speed,  but 
with  the  adoption  of  the  alternating  cur- 
rent, especially  after  the  introduction  of 
polyphase  plant,  the  demand  for  large  units 
increased,  and  with  this  came  the  introduc- 
tion of  the  marine  type  of  engine,  direct- 
connected  to  the  generator. 

Professor  Thompson  refers  to  the  ex- 
hibits at  the  Paris  exposition  of  1900  as 
showing  what  appeared  at  that  time  to  be 
the  concentration  of  all  engineering  experi- 
ence on  a  final  type. 

"  Yet  all  the  while  a  new  development 
had  been  in  progress,  which  though  not 
much  in  evidence  at  the  Paris  exposition, 
had  nevertheless  been  spreading  quietly  in 
England.  The  steam  turbine  had  dawned 
upon  the  horizon,  and  had,  indeed,  for  more 
than  ten  years,  been  in  active  evolution. 
Steam  engineering  had  indeed  been  neces- 
sarily progressing  towards  higher  speeds, 
even  with  reciprocating  engines.  For 
thermodynamic  efficiency  implied  working 
between  wider  temperature  limits,  and  as 
the  lower  temperature  could  not  be  reduced 
below  that  of  the  water  of  condensation, 
the  necessary  course  was  to  increase  boiler 
pressures  and  superheat  the  steam.  Higher 
superheat  involved  new  difficulties  respect- 
ing lubrication  and  the  expansion  of  the 
working  parts.  It  necessitated  higher  pis- 
ton velocities.  To  get  higher  piston  veloci- 
ties resort  must  be  had  to  increased  num- 
ber of  revolutions.  And  the  high-speed  re- 
ciprocating engine  was  found  to  offer  ad- 
vantages of  its  own,  in  economy  of  space, 
greater  evenness  of  turning  moment,  and 
convenience  of  enclosure  of  the  moving 
parts.  But  even  so  the  high-speed  recipro- 
cating engine  soon  began  to  find  a  formid- 
able rival  in  the  steam  turbine,  which  with 
its  huge  peripheral  velocities,  its  simplicity 
of  lubrication,  economy  of  space,  and  ab- 
sence of  vibration,  offered  certain  advan- 
tages over  any  reciprocating  engine,  how- 
ever good." 

Thus  the  development  of  the  steam  en- 
gine has  led  to  a  return  to  higher  rotative 
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speeds,  and  the  electrical  engineer  has  in 
turn  been  obliged  to  follow,  and  design 
generators  adapted  to  the  new  conditions. 

Professor  Thompson  devotes  the  remain- 
der of  his  lecture  to  the  elucidation  of  the 
principles  of  dynamo  design,  taking  into 
account  these  latest  demands,  but  it  is  not 
our  intention  to  discuss  this  portion  of  his 
paper.  The  point  now  to  be  emphasized  is 
that  no  final  result  can  be  reached,  but  that 
in  any  case  the  best  result  should  be  at- 
tained by  the  engine-designer  and  the  elec- 
trician working  together;  ceasing  the  end- 
less game  of  trying  each  to  overtake  the 
other.  Just  now  the  steam  turbine  appears 
to  be  the  coming  engine,  and  the  electrical 
engineer  is  busy  attempting  to  plan  his  ma- 


chine to  meet  the  conditions  which  it  im- 
poses. To-morrow  it  will  be  the  large, 
slow-moving  gas  engine,  fed  by  furnace 
gases,  which  will  be  calling  for  a  dynamo 
suited  to  its  requirements.  Before  long  the 
gas  turbine,  may  be  in  the  field,  with  rota- 
tive speeds  beside  which  the  steam  turbine 
will  appear  sluggish,  and  again  it  will  be 
the  task  of  the  electrical  engineer  to  meet 
the  change  in  the  motive  power.  Possibly 
the  final  form  will  be  the  abandonment  of 
any  mechanical  device  between  the  fuel  and 
the  current,  but  whatever  may  come,  surely 
it  is  about  time  that  the  two  departments 
of  engineering  got  together,  and  ceased  this 
fruitless  game  of  chasing  and  dodging  each 
other  over  the  changing  range  of  possibilities. 


THE  TUNGSTEN  ELECTRIC  LAMP. 

A  REVIEW  OF  THE  DEVELOPMENT  OF  THE  TUNGSTEN  FILAMENT  FOR  USE  IN  INCANDESCENT 

ELECTRIC  LIGHTING. 

Electrical  World. 


DURING  the  past  few  years  there  has 
been   a   determined   effort  to  find 
some  material  which  should  serve  as 
a  more  satisfactory  filament  than  the  carbon 
thread  in  the  incandescent  electric  lamp. 

We  have  already  noted  in  these  reviews 
the  work  which  has  been  done  with  the 
osmium  and  the  tantalum  lamps,  and  of  late 
much  has  been  published  in  a  fragmentary 
way  about  the  advantages  and  possibilities 
of  tungsten  as  a  material  for  lamp  filaments. 
In  a  recent  issue  of  the  Electrical  World 
there  has  been  collected  a  concise  review  of 
the  various  notes  about  the  tungsten  lamp 
which  have  appeared  of  late,  this  forming  a 
valuable  digest  of  information  not  readily 
found  in  any  one  place  elsewhere,  and  from 
this  source  we  abstract  some  of  the  more 
interesting  points. 

"  While  tungsten  is  considered  one  of  the 
rare  elements,  tungsten  compounds  are  of 
considerable  use.  Sodium  tungstate  is 
largely  employed  for  impregnating  fibres  to 
make  them  fire-proof.  It  is  also  used  as  a 
mordant  in  dyeing.  Tungsten  bronzes  are 
largely  employed  as  bronze  powders  and 
pigments.  The  chief  consumption  of  tung- 
sten in  recent  years  has  been,  however,  for 
high-speed  tool  steels  and  for  hardened  steel 
for  armor  plates  and  large  guns." 
The  demand  for  tungsten  in  the  steel 


industry  has  naturally  caused  an  advance  in 
the  price,  the  market  value  of  concentrates 
containing  60  per  cent  of  the  oxide  having 
risen  from  $2.00  per  unit,  or  hundredth  of 
a  ton,  to  $6.00  per  unit. 

"At  the  present  time  there  is  but  one  dis- 
trict in  the  United  States  that  is  being  de- 
veloped as  a  business  proposition  and  on  a 
large  scale,  and  that  is  the  Boulder  County, 
Colorado,  district.  There  are,  however, 
numerous  localities  throughout  the  United 
States  where  tungsten  minerals  have  been 
found,  but  there  are  only  a  few  thus  far 
known  that  give  promise  of  containing  the 
metal  in  quantity.  Only  small  quantities  of 
ferrotungsten  alloys  or  tungsten  salts  are 
imported  into  the  United  States,  because  at 
the  present  time  the  European  markets  uti- 
lize practically  all  of  the  tungsten  that  is 
produced  in  foreign  localities,  largely  in 
Australia  and  Peru. 

"  The  melting  point  of  pure  tungsten  has 
always  been  stated  to  be  very  high,  though 
it  does  not  seem  to  have  ever  been  accu- 
rately determined.  As  a  matter  of  fact, 
from  experiments  recently  made  with  pure 
tungsten  by  Just  and  Hanaman  it  appears 
that  tungsten  behaves  like  carbon,  since 
(under  ordinary  conditions  of  pressure)  it 
volatilizes  directly  without  passing  through 
the  liquid  state.    But  the  temperature  at 
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which  carbon  volatilizes  is  considerably 
lower  than  that  of  tungsten.  That  means 
that  a  tungsten  filament  can  be  operated  at 
a  considerably  higher  temperature  than  a 
carbon  filament,  and  from  the  thermo- 
dynamical  laws  of  radiation,  especially  from 
the  Stefan-Boltzmann  law  of  total  radiation 
and  from  Wien's  displacement  law,  we  can 
therefore  conclude  a  priori  that  the  tungsten  - 
lamp  will  be  much  more  efficient  than  the 
carbon  lamp." 

The  natural  difficulty  in  the  making  of  a 
tungsten  incandescent  lamp  is  the  produc- 
tion of  a  filament  of  metallic  tungsten.  Sev- 
eral methods  have  been  tried  for  this  pur- 
pose, mainly  based  upon  the  substitution  of 
the  tungsten  for  carbon  or  some  other 
foundation. 

The  method  of  Just  and  Hanaman,  of 
Vienna,  starts  with  the  idea  of  producing  a 
coating  of  tungsten  on  a  core  of  carbon. 

"The  oxychlorides  of  tungsten  or  molyb- 
denum, when  heated  to  red  heat,  are  reduced 
by  hydrogen,  forming  metal,  hydrochloric 
acid  and  water.  If,  therefore,  a  carbon  or 
metallic  filament  is  heated  to  incandescence 
in  an  atmosphere  of  tungsten  oxychloride 
vapor  with  an  excess  of  hydrogen,  the 
reduced  tungsten  is  deposited  on  the  carbon 
or  metallic  filament,  and  the  resulting  fila- 
ment consists  of  a  core  of  carbon  or  metal, 
with  a  cover  of  tungsten. 

"Experiments  proved,  however,  that  un* 
der  certain  conditions  the  reaction  proceeds 
in  a  different  way.  If  a  carbon  filament  is 
electrically  heated  in  tungsten  oxychloride 
vapor  in  presence  of  very  little  hydrogen, 
it  is  by  and  by  transformed  into  a  filament 
of  pure  tungsten.  The  carbon  is  oxidized  to 
carbon  monoxide  and  carbon  dioxide,  the 
chloride  combines  with  the  hydrogen  and 
the  tungsten  is  deposited  in  the  place  of  the 
carbon. 

"  When  the  carbon  has  been  entirely  re- 
placed by  tungsten,  it  is  advantageous  to 
increase  the  quantity  of  hydrogen  and»more 
tungsten  is  now  deposited  on  the  tungsten 
filament,  hydrogen  being  the  reducing  agent, 
while  carbon  does  not  participate  in  the 
reaction. 

"  The  conditions  under  which  the  reaction 
occurs  with  the  oxidation  of  carbon  are  an 
excess  of  oxychloride,  the  presence  of  very 
little  hydrogen  and  a  high  temperature  of 
the  filament.    With  an  excess  of  hydrogen 


and  at  too  low  a  temperature  of  the  fila- 
ment, carbon  does  not  participate  in  the 
reaction. 

"  Exactly  the  same  reactions  take  place 
with  molybdenum  instead  of  tungsten." 

This  method  of  substitution  is  similar  to 
that  which  has  already  been  employed  for 
the  transformation  of  a  carbon  filament 
into  osmium,  for  the  osmium  lamp.  Fur- 
ther details  are  given  of  the  process  in  the 
English  patent  of  Just  and  Hanaman. 

"  When  a  carbon  filament  which  is  pro- 
vided with  a  coating  of  tungsten  of 
sufficient  thickness  is  submitted  in  vacuo  to 
an  adequate  temperature  by  passing  an 
electric  current  through  it,  the  carbon  com- 
bines with  the  metal  surrounding  it  and  a 
carbide  is  formed,  the  whole  filament  now 
becoming  homogeneous.  This  process, 
which  may  be  termed  '  dissolving 5  the 
carbon,  occupies  but  a  few  minutes,  and 
takes  place  the  more  speedily  the  greater 
the  excess  of  metal  over  carbon.  In  order 
to  first  produce  the  tungsten  coating  on  the 
carbon,  carbon  filaments  of  the  greatest 
possible  fineness  (of  a  diameter  of,  say, 
from  0.02  to  0.06  mm.  or  0.8  to  2.3  mils) 
are  submitted  to  the  action  of  an  electric 
current  in  an  atmosphere  of  tungsten  hexa- 
chloride  in  the  presence  of  hydrogen  or  of 
some  other  gas  exercising  a  reducing  action, 
whereby  the  tungsten  is  deposited  upon  the 
surface  of  the  carbon.  When  the  tungsten 
coating  is  of  sufficient  thickness,  the  fila- 
ment is  brought  to  incandescence  by  an 
electric  current  in  an  atmosphere  of  a  very 
highly  rarefied  inert  gas,  such  as  hydrogen, 
at  a  pressure  of  20  millimetres.  The  solv- 
ing process,  above  described,  then  takes 
place  and  is  completed  in  a  few  minutes. 
The  filament  thus  obtained  contains  the 
carbon  in  a  bound  form  (mostly  as  carbide) 
and  presents  a  glittering  white  appearance. 

"  The  filament  is  once  more  raised  to  a 
high  temperature  by  an  electric  current  in 
a  mixture  of  steam  with  reducing  gases, 
and  the  carbon  is  oxidized  by  an  action 
similar  to  that  which  takes  place  in  the 
manufacture  of  water  gas." 

So  far  as  the  lamp  itself  is  concerned, 
it  is  stated  that  the  average  life  of  a  1 10* 
volt  40  candle  power  lamp  is  1,500  hours, 
with  a  consumption  of  1  watt  per  Hefner 
candle;  the  illuminating  power  remaining 
almost  unaltered  during  the  entire  life  of 
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the  lamp,  with  little  sensitiveness  to  fluc- 
tuations in  the  supply  pressure. 

The  lamp  of  Dr.  Kuzel  has  been  the 
subject  of  much  comment  in  the  technical 
press,  this  filament  being  based  on  two 
essential  features. 

"  One  point  is  the  establishment  of  the 
fact  that  metals  in  the  colloidal  condition 
form  plastic  masses  without  the  addition  of 
a  binding  material  and  can  be  formed 
easily  into  colloidal  wires.  The  second 
point  is  that  wires  formed  in  this  way  and 
dried  undergo  a  physical  change  wjien  sub- 
jected to  strong  heat;  without  breaking  or 
disintegrating  into  powder  they  pass  over 
from  the  collpidal  state  into  the  crystalline 
condition  and  the  lamp  filament  is  thereby 
finished.  Dr.  Kuzef  claims  that  he  can  use 
this  method  for  bringing  a  great  many 
metals  into  filament  form.  In  his  patent  he 
mentions  fourteen,  among  them  tungsten." 

Dr.  Kuzel  is  said  to  favor  alloys  instead 
of  pure  metals,  but  the  details  of  his  method 
are  uncertain.  The  first  admixture  of  one 
metal  to  another  acts  to  lower  the  melting 
point,  an  undesirable  result  for  a  lamp 
filament.  It  is  possible,  however,  to  produce 
alloys  having  higher  melting  points  than 
either  of  the  constituents,  and  it  may  be 


practicable  to  produce  filaments  of  this 
kind. 

The  Welsbach  Company  is  also  producing 
lamps  with  metallic  filaments,  including 
tungsten,  and  tungsten  lamps  made  by 
them  have  been  tested  and  exhibited  in 
Vienna  with  excellent  results.  Detailed 
information  is  lacking  about  these  lamps, 
but  it  is  stated  that  the  method  of  manu- 
facture is  to  treat  the  trioxide  of  tungsten 
with  an  excess  of  ammonia,  so  as  to  form 
a  tough  paste,  and  work  this  into  filaments. 

The  so-called  "osram"  lamp  of  the 
Welsbach  Company  has  a  metallic  fila- 
ment made  of  an  alloy  of  osmium  and 
tungsten,  and  tests  of  these  lamps  by  the 
Reichsanstalt  show  a  consumption  of  energy 
of  about  i  watt  per  Hefner  candle,  with  a 
useful  life  of  1,000  hours,  using  alternating 
current,  and  these  lamps  are  said  to  work 
equally  well  with  the  continuous  current. 

Apparently  all  the  productive  researches 
with  tungsten  filaments  have  been  made  in 
Austria,  but  doubtless  other  investigators 
are  at  work,  and  results  may  soon  be 
apparent.  In  any  case  there  appears  to  be 
a  decided  effort  to  secure  some  kind  of  a 
metallic ,  filament  which  shall  be  a  satisfac- 
tory successor  to  the  thread  of  carbon. 


CORROSION  OF  CONDENSER  TUBES. 

THE  PRESERVATION  OF  SURFACE— CONDENSER   TUBES  IN  PLANTS  USING  SALT  OR  CONTAMINATED 

WATER  CIRCULATION. 

W.  W.  Churchill — American  Association  for  the  Advancement  of  Science. 


ONE  of  the  difficulties  encountered  in 
the  use  of  surface  condensers,  both 
at  sea  and  in  shore  power  stations 
where  salt  or  foul  circulating  water  must 
be  used,  is  the  rapid  pitting  and  corrosion 
of  the  brass  tubes  through  which  the  con- 
densing water  flows.  This  subject  was 
very  fully  discussed  in  a  leading  article  in 
this  Magazine  by  Professor  A.  Humboldt 
Sexton  just  one  year  ago,  and  now  we  have 
a  paper  presented  before  the  American  As- 
sociation for  the  Advancement  of  Science 
by  Mr.  W.  W.  Churchill,  detailing  the  ex- 
periences of  some  of  the  great  electric  gen- 
erating stations  in  New  York  City  in  the 
same  matter. 

"  The  prevention  of  electrolytic  corrosion 
of  condenser  parts  where  they  are  subject 
to  contact  with  condensing  water  that  con- 


tains electrolytic  properties  has  been  a  seri- 
ous problem  with  condenser  engineers  at 
sea  as  well  as  on  land,  where  the  condens- 
ing water  contains  salts  in  solution.  This 
action  is  especially  destructive  where  the 
cooling  water  is  contaminated  further  with 
chemicals  or  with  sewage. 

"  In  the  great  steam  plants  of  New  York 
City,  where  the  water  bills  extend  into 
thousands  of  dollars  per  annum,  in  fact 
are  approximately  one-tenth  of  the  fuel 
bills,  this  is  an  important  condition  bear- 
ing upon  the  cost  of  the  hourly  power 
unit,  but  the  attempt  to  use  surface  con- 
densers in  the  past  for  the  purpose  of 
saving  this  waste  has  not  been  accom- 
panied with  any  degree  of  success.  The 
highest  economy  demands  such  precautions 
as  shall  leave  the  hot-well  water  coming 
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from  the  condensers  in  a  proper  condition 
for  feeding  the  boilers." 

The  trouble  which  had  been  encountered 
in  the  corrosion  of  surface-condenser  tubes 
in  existing  stations  in  New  York  led  to  a 
very  thorough  investigation  of  the  subject 
in  connection  with  the  design  of  the  power 
house  of  the  Pennsylvania  Railroad  at  Long 
Island  City. 

After  examining  very  carefully  what  had 
been  done  elsewhere  a  series  of  experi- 
mental researches  were  made,  of  which  Mr. 
Churchill  gives  an  interesting  and  instruc- 
tive account. 

"  It  became  evident  at  once  that  there  was 
really  nothing  accurately  known  about  the 
destructive  actions  that  were  taking  place 
in  condensers  and  that  a  systematic  study 
of  the  situation  for  Long  Island  City  was 
demanded  before  we  should  decide  on  the 
type  of  condenser  and  the  wisdom  of  try- 
ing to  use  hot-well  water  in  the  boilers. 
To  that  end,  we  measured  the  stray  cur- 
rents and  found  that  the  voltage  of  the 
railroad  rails  in  the  terminal  freight  yard 
of  the  Long  Island  Railroad  between  the 
power  house  and  the  river  was  at  times  as 
much  as  nine  volts  above  the  potential  of 
the  river;  that  this  caused  a  flow  of  cur- 
rent to  the  harbor  and  a  destruction  of 
water  pipes  and  other  things  in  the  railroad 
yards,  and  that  anything  that  was  done 
would  have  to  be  not  only  able  to  compen- 
sate for  this  nine  volts,  but  that  it  must 
further  provide  for  the  control  thereof  in 
such  a  way  as  to  prevent  reverse  current 
actions  and  corrosion  of  other  things.  In 
other  words,  with  the  peak  of  the  load  on 
the  Brooklyn  Rapid  Transit  system,  the 
voltage  would  go  to  nine  volts,  and  as  the 
load  sagged  off  it  would  decrease,  until  it 
was  only  a  volt  or  two;  therefore,  what- 
ever was  put  in  must  be  thoroughly  con- 
trollable from  time  to  time  by  switchboard 
appliances." 

A  number  of  combinations  of  metals  were 
placed  in  large  glass  cells,  with  samples  of 
water  taken  from  the  locality,  together  with 
comparative  cells  containing  pure  water, 
and  a  study  of  these  cells  showed  that  the 
corrosive  action  of  the  water  from  the  East 
River  was  much  more  rapid  and  violent 
than  that  of  ordinary  sea  water. 

"  It  soon  became  evident,  by  observation 
of  the  several  combinations  in  these  cells, 


that  there  was  a  violent  local  action  be- 
tween the  zinc  and  the  copper  of  the  brass 
tubes  which  were  in  contact  with  the  elec- 
trolyte, and  that  this  increased  in  the  re- 
action as  it  progressed  in  stagnant  condi- 
tions. It  then  became  necessary  to  find  a 
method  more  comprehensive  than  the  pro- 
posed simple  counter  electromotive  force 
for  the  neutralization  of  the  traction  com- 
panies* stray  currents.  Further  experiments 
with  plates  immersed  in  the  cooling  water 
samples  showed  that  by  interposing  a 
counter  electromotive  force  against  the 
galvanic  couple  which  should  exceed  in 
pressure  the  voltage  of  the  galvanic  couple? 
the  electrolytic  corrosion  ceased.  The  dif- 
ference in  potential  between  the  zinc  and 
the  copper  for  the  Long  Island  City  harbor 
water  was  found  to  be  0.4  of  a  volt.  Zinc 
and  copper  were  selected  in  these  experi- 
ments because  the  condenser  tubes  were  to- 
be  made  of  60  per  cent,  copper  and  40  per 
cent,  zinc." 

In  discussing  this  matter  of  corrosion. 
Professor  Sexton  said  in  the  article  re- 
ferred to  above,  that  he  was  of  the  opinion 
that  rapid  and  irregular  corrosion,  as  dis- 
tinguished from  the  normal  action  of  sea 
water,  was  almost  invariably  due  to  electro- 
lytic action,  but  he  believed  that  this  action 
was  due  to  the  contact  of  particles  of  sub- 
stances electro-negative  to  the  brass,  probJ 
ably  in  most  cases  carbon.  He  evidently 
did  not  take  into  account  the  action  of  stray 
currents  from  external  sources,  since  his 
researches  were  confined  almost  entirely  to 
the  conditions  obtaining  on  shipboard. 

"  It  became  evident  that  the  influence  of 
various  foreign  substances  in  the  East  River 
water  made  the  galvanic  couple  as  between 
an  atom  of  zinc  and  an  atom  of  copper 
greater  than  for  open  sea  water,  and  it  was 
found  to  be  at  times  as  high  as  0.42  of  a 
volt.  With  this  known  it  was  planned  to 
put  a  potential  of  0.6  of  a  volt  on  the  anode 
in  order  to  overcome  this  action  and  pre- 
vent the  separation  of  the  zinc  molecules 
from  the  surface  and  the  consequent  break- 
ing down  of  the  tubes. 

"  In  order  to  accomplish  these  two  things,, 
it  was  first  necessary  to  install  the  con- 
densers so  as  to  prevent  undue  amounts  of 
stray  currents  flowing  through  them,  thus 
tending  to  reduce  the  amount  of  power  re- 
quired to  prevent  injurious  action  of  these: 
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currents  and  otherwise  to  neutralize  them. 
This  was  done  by  insulating  the  joints  in 
the  piping  and  from  ground  connections, 
and  even  lining  the  large  water  connections 
With  glass  melted  onto  the  surface. 

"  To  furnish  the  required  counter  elec- 
tromotive  force,  a  3-kw.  motor-generator 
§et  was  provided,  of  the  type  used  for  elec- 
troplating, By  means  of  a  system  of  wir- 
ing, switchboard  apparatus  and  appliances, 
together  with  ammeters  and  voltmeters  for 
measuring  currents  and  pressures,  and  a 
connection  to  an  outlying  anode  in  the  con- 
densing supply  intake  at  its  harbor  end, 
this  generator  was  arranged  to  provide  cur- 
rent to  neutralize  the  stray  currents  in  the 


condenser  structure  to  any  extent  that  they 
had  passed  the  insulated  joints  in  the  sup- 
ports and  connections  as  well  as  through 
the  columns  of  water  in  the  pipe  connec- 
tions, and  then  to  provide  the  additional 
voltage  needed  to  prevent  the  galvanic 
action." 

Mr.  Churchill  gives  various  quotations 
from  Professor  Lodge,  and  from  Faraday, 
to  show  the  reasons  for  the  action  as  de- 
veloped in  the  experiments,  and  taking  the 
theory  as  deduced  in  Faraday's  laws  of 
electrolysis,  in  connection  with  the  results 
of  the  present  experiments,  for  the  arrange- 
ment and  proportions  of  the  apparatus  very 
satisfactory  results  have  been  obtained. 


ELECTRIC  MINING  HOISTS. 

IMPROVED   METHODS  FOR  THE  REGULATION  AND  CONTROL  OF  ELECTRIC  MOTORS  FOR  THE 
OPERATION  OF  DEEP  MINE  HOISTS. 

yi  W.  H.  Hamilton-^-Engineering  and  Mining  Journal.* 


AMONG  the  general  applications  of 
electric  power  in  engineering  work 
those  relating  to  mining  demand 
especial  attention.  Probably  no  department 
of  power  transmission  and  application 
offers  so  many  and  varied  conditions  as 
exist  in  and  about  the  mine*  and  for  this 
reason  some  of  the  earlier  applications  en- 
countered practical  difficulties  which  re- 
quired skill  and  patience  for  their  solution* 
The  development  of  electric  machinery 
for  deep  mine  hoists  is  an  example  of  the 
manner  in  which  one  of  the  most  trouble- 
some problems  in  the  application  of  elec- 
tricity to  mining  has  been  solved,  and  the 
subject  is  well  treated  in  a  paper  by  Mr*  J. 
W.  H.  Hamilton  in  a  recent  issue  of  the 
"Engineering  and  Mining  Journal. 

In  deep  shafts,  where  the  amount  of 
power  required  is  large,  and  the  demand 
irregular,  steam  has  for  a  long  time  been 
considered  the  only  power  available.  At  the 
start  the  torque  is  necessarily  very  great*, 
especially  when  the  rope  is  unbalanced. 
During  the  period  of  acceleration  the  run- 
ning torque  is  large  until  the  point  of 
maximum  speed  is  reached,  when  a  com- 
paratively small  amount  of  power  is  re- 
quired. Since  the  engine  must  be  capable  of 
handling  the  maximum  load  its  mean  effi- 
ciency must  be  low,  a  matter  of  minor  im- 
portance in  most  cases,  but  the  running  of 


such  machines  demands  the  highest  skill  in 
the  operator,  the  handling  of  the  many 
levers  and  valves  requiring  the  closest 
attention  and  judgment,  It  is  not  surpris- 
ing, therefore,  that  the  early  attempts  to 
introduce  electric  hoisting  machinery  should 
have  been  of  doubtful  success,  especially 
when  to  the  special  difficulties  of  hoisting 
we  add  the  general  obstacles  encountered  in 
the  use  of  electricity  in  mines* 

"  When  electric  machinery  was  first  used 
in  mining  work*  the  material  used  for  in- 
sulation was  not  of  a  quality  which  could 
withstand  the  damp  atmosphere  and  the 
rough  usage  to  which  mining  machinery  in 
general  is  subjected.  Break-downs  on  ac- 
count of  defective  insulation  were  frequent, 
and  electrical  machinery  soon  fell  into  dis*- 
favor  with  mining  engineers*  Its  progress 
in  the  mining  field  has  therefore  been  com- 
paratively slow.  Difficulties  on  account  of 
poor  insulation  have  been  overcome  in  the 
last  few  years.  There  are  examples  of  in- 
duction motors  which  for  weeks  have  been 
submerged  in  flooded  mines  and,  after  hav- 
ing been  thoroughly  dried,  have  been  used 
without  any  repairing.  On  account  of  the 
improvement  in  insulation,  and  for  other 
reasons,  electrical  mining  machinery  is  r&~ 
turning  to  favor.  ;; 

"  For  small  hoists,  the  series  railway 
motor,  on  account  of  its  good  starting 
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torque  and  the  almost  automatic  adjustment 
of  its  speed  to  the  load,  has  shown  itself 
very  well  adapted.  For  large  hoists,  the 
shunt  motor,  the  speed  of  which  is  almost 
independent  of  load,  is  most  suitable.  If  a 
strong  starting  torque  is  required  for  the 
large  motor,  the  compound  motor  will 
answer  the  purpose,  After  the  introduction 
of  alternating  current  machinery  and  long 
distance  transmission  lines,  the  three-phase 
induction  motor  soon  secured  a  place  in  the 
mining  industry.  Because  this  machine  is 
very  simple,  and  can  be  relied  upon  to  work 
well  under  varying  conditions  without  any 
attendance,  it  is  admirably  fitted  for  work 
in  a  mine.  In  many  mines,  three-phase  is 
the  only  available  current,  and  the  induction 
motor  is  therefore  used  for  the  hoisting  ma^ 
chinery.  All  hoists  using  this  motor,  and 
most  of  those  using  the  direct  current 
motor,  are  of  the  geared  type.  For  direct 
current  motors  of  over  joo  horse  power 
capacity,  however,  it  is  advisable  to  have  the 
motor  direct-connected  to  the  hoist,  thus 
doing  away  with  the  gear,  which  ;  always 
causes  more  or  less  loss  of  power  and  un- 
necessarily complicates  the  machinery." 
.  .pirect-current  motors  have  been  gen^ 
erajly  used  for  mine  hoists,  the  starting  and 
operation  being  accomplished  by  means  of 
resistances  in  series  with  tjie  motor  arma- 
tures. A  better  method  is  to  control  the 
voltage  by  means  of  a  motor-generator  set, 
tht  motor  of  which  takes  its  current  from 
the  main  bus-bars  of  the  power  station^ 

"  The  generator  armature  of  the  set  is 
connected  in  series  with  the  armature  of 
the  hoist  motor,  and  its  voltage  at  full 
speed  is  equal  to  that  of  the  bus-bars.  By 
changing  the  field  of  the  generator  a  com- 
plete  control  of  the  voltage  of  the  motor 
terminals  can  be  effected.  The  hoist  motor 
has  its  field  current  supplied  directly  from 
the  bus-bars.  When  the  voltage  of  the 
motor  generator  is  bucking  the  bus-bar 
voltage,  the  armature  current  for  the  mo* 
tor  can  be  reduced  to  zero,  If  the  field 
current  is  decreased,  the  voltage  at  the 
motor  terminals  rises,  and  the  motors  start 
very  smoothly.  When  the  field  current  has 
been  reduced  to  zero,  the  hoist  motor  has 
the  same  voltage  as  the  bus-bars.  The  field 
of  the  generator  may  now  be  reversed  and 
the  voltage  be  boosted  to  twice  the  bus-bar 
voltage.    If  the  latter  is,  for  instance,  500 


volts,  the  motor  voltage  will  be  1000  volts  ; 
or,  in  case  two  motors  are  connected  in 
series,  each  will  be  of  500  volts.  A  storage 
battery  is  not  necessary  in  connection  with 
this  system  of  control,  but  it  is  always  of 
advantage.  When  used,  it  is  connected  in 
parallel  to  the  bus-bars  of  the  station. 

"  When  the  power  system  is  located  far 
from  the  mines,  a  storage  battery  cannot 
be  used  in  the  station  itself,  The  cost  of 
transmitting  direct  current  over  long  dis* 
tances  is  prohibitive.  A  three-phase  trans* 
mission  line  is  generally  used,  and  the  elec? 
trical  machines  are  therefore  mostly  made 
for  alternating  current.  In  case  a  large 
mining  hoist  is  to  take  its  power  from  the 
same  line  as  the  rest  of  the  machinery,  it  is 
advisable  to  install  a  motor  generator  set 
which  transforms  the  alternating  current  tQ 
direct  current,  as  the  direct-current  motors 
are  much  to  be  preferred  to  those  of  altejv 
nating  current  for  hoisting  purposes,  A 
storage  battery  can  be  installed  in  a  mbr 
station  and  connected  in  parallel  tQ;  the 
generator  of  the  motor-generator  set.  The 
fluctuations  in  the  load  are  so  well,  taken 
up  by  the  battery  that  a  separate  trans*- 
mission  line  is  not  necessary  for  the  light-* 
ing  circuits.  In  a  system  of  tins  kind  tfte 
operation  of  the  hoist  does  n,ot  affect  the 
power  factor  of  the  line.  As  the  motor 
generator  stores  energy  in  the  battery  dur- 
ing intervals  between  hoisting,  the  load  on 
the  alternating-current  motor  is  maintained 
almost  .constant.  During  the  period  of  ac- 
celeration the  hoist  requires  a  great  deal  of 
power  and  the  energy  is  taken  from  both 
the  battery  and  the  motor-generator  set 
The  latter  therefore  maintains  its  normal 
load  and  its  capacity  need  not  be  more  than 
half  that  of  tlie  hoist  motor/' 

Instead  of  employing  the  storage  battery 
to  equalize  the  load  a  mechanical  method  of 
regulation  may  be  employed,  a  heavy,  high" 
speed  fly-wheel  being  used.  This  method* 
due  to  Mr.  Carl  Ilgner,  and  already  suc- 
cessfully employed  in  numerous  hoists  in 
Germany,  has  many  advantages. ' 

"At  first  glance,  it  may  seem  impossible 
that  the  fly-wheel  should  be  able  to  store  a 
sufficient  amount  of  kinetic  energy  to  bal* 
ance  the  load  on  a  power  system  from 
which  one  or  several  large  mining  hoists 
take  their  current.  However,  a  few  calculi* 
tions  will  show  that  is  is  theoretically  pos* 
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sible,  and  experience  has  proved  that  the 
practical  difficulties  of  the  problem  can  be 
overcome.  The  great  improvements,  which 
tiuring  the  last  few  years  have  been  made 
in  the  design  of  bearings  and  in  the  castings 
of  large  steel  pieces,  have  made  it  possible 
to  run  heavy  fly-wheels  at  a  very  high 
speed.  The  fly-wheel  is  mounted  on  a 
■motor-generator  set,  which  therefore  may 
be  termed  a  fly-wheel  converter.  This  con- 
verter runs  at  a  speed  which  varies  just  as 
much  as  is  necessary  to  make  the  fly-wheel 
absorb  and  discharge  the  kinetic  energy  re- 
squired  to  balance  fluctuations  in  the  load." 

Such  an  arrangement  has  an  elasticity 
which  cornmends  itself  to  the  engineer  and 
to  the  practical  man.  The  converter  may 
be  connected  to  any  system  of  current  dis- 
tribution which  may  be  desired.  The  motor 
of  the  converter-set  maintains  an  almost 
uniform  load,  the  power  which  it  transmits 
in  the  intervals  between  the  runs  of  the 
hoist  being  taken  up  by  the  kinetic  energy 
of  the  fly-wheel,  this  enabling  the  motor  to 
be  so  proportioned  that  its  efficiency  may 
be  a  maximum.  In  practice  the  fly-wheel 
is  made  from  14  to  15  feet  in  diameter, 
which,  with  speeds  of  300  to  500  revolutions, 
may  be  made  to  supply  enough  energy  to 
carry  the  maximum  load  of  the  hoist  from 


the  top  to  the  bottom  of  the  shaft.  Current 
diagrams,  showing  the  action  of  the  regula- 
tion, give  an  excellent  idea  of  the  manner 
in  which  the  fly-wheel  acts  to  equalize  the 
load.  For  changes  on  the  generator  load 
from  +2,000  amperes  to  — 1,000  amperes, 
the  load  of  the  motor  is  kept  within  very 
narrow  limits.  The  negative  sign  indicates 
that  the  generator  is  absorbing  energy,  run- 
ning as  a  motor  and  returning  energy  to  the 
fly-wheel;  the  hoist  motor  then  acting  as  a 
generator.  The  Ward-Leonard  system  of 
control  is  used  with  this  system  of  hoisting, 
all  the  operations  of  the  hoist  being  con- 
trolled by  one  lever,  which  is  connected 
with  the  field  rheostat  of  the  generator  as 
well  as  with  the  brakes  and  safety  ap- 
paratus of  the  hoist  motor. 

This  plan  of  employing  a  fly-wheel  as  a 
regulator  is  but  following  out  the  plan  used 
in  rolling  mills,  bolt  works,  and  other  places 
where  the  fluctuations  in  the  load  are  large 
and  irregular,  but  the  manner  of  application 
to  the  motor-generator  is  especially  inter- 
esting as  showing  its  applicability  to  elec- 
tric driving.  Such  electric  hoists  are  now 
used  in  Germany  irt  shafts  from  1,000  to 
3,000  feet  in  depth,  the  current  being  sup- 
plied from  various  sources,  sometimes  sev- 
eral miles  distant  from  the  winding  plant. 


SPONTANEOUS  COMBUSTION  OF  COAL. 


CAUSES  AND  METHODS  OF  PREVENTION  OF  FIRE  FROM  THE  SPONTANEOUS  IGNITION  OF  LARGE 

MASSES  OF  COAL. 


Vivian  B,  Lewes — Society  of  Arts. 


IN  the  course  of  a  series  of  valuable  lec- 
tures upon  fire,  fire  risks  and  fire  pre- 
vention delivered  before  the  Society  of 
Arts,  Professor  Vivian  B.  Lewes  devotes 
considerable  attention  to  the  subject  of  the 
spontaneous  ignition  of  toal,  a  question  of 
such  importance  to  the  engineer  as  to  de- 
mand notice  and  review. 

Combustion,  as  is  well  known,  is  the 
phenomenon  accompanying  the  oxidation 
of  various  bodies,  the  energy  developed  by 
the  combination  of  the  combustible  and  the 
oxygen  being  concentrated  into  a  suffi- 
ciently short  space  of  time  as  to  be  mani- 
fested by  perceptible  evolution  of  heat  and 
light.  The  term  "  spontaneously  inflamma- 
ble "  is  generally  applied  to  such  substances 
as  have  ignition  temperatures  lower  than 


the  ordinary  temperature  of  the  air,  so  that 
their  open  combination  with  oxygen  causes 
them  to  burst  into  flame.  Other  sub- 
stances, such  as  phosphorus,  have  their 
ignition  temperatures  so  slightly  above  the 
air  that  but  a  slight  increase  in  warmth  is 
required  to  cause  ignition.  Coal,  however, 
does  not  ignite  until  a  temperature  of 
about  500  degrees  C.  is  reached,  so  that 
under  ordinary  circumstances  it  does  not 
ignite.  If,  however,  the  temperature  is 
raised  from  any  external  source  of  heat, 
it  is  altogether  probable  that  ignition  may 
occur,  and  this  is  what  is  meant  by  the 
spontaneous  ignition  of  coal. 

There  are  various  external  sources  of 
heat  which  may  cause  the  temperature  of 
a  mass  of  coal  to  rise  to  the  danger  point, 
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and  among  them  Professor  Lewes  enumer- 
ates: physical  action,  such  as  the  absorp- 
tion of  a  large  volume  of  gas  and  its  com- 
pression in  the  pores;  or,  a  direct  increase 
in  the  temperature  of  the  air;  or  a  direct 
chemical  action,  taking  place  at  the  ordi- 
nary temperature.  It  must  be  remembered 
that  the  difference  in  temperature  need  not 
be  great  originally,  since  one  of  the  con- 
ditions of  spontaneous  ignition  of  this  sort 
is  the  absence  of  opportunity  for  the  heat 
to  escape,  the  gradual  accumulation  of  heat 
within  a  limited  space  finally  causing  the 
temperature  to  reach  the  danger  point, 
after  which  the  heat  is  maintained  by  the 
actual  process  of  combustion. 

The  production  of  heat  by  the  absorp- 
tion of  a  gas  is  more  marked  in  the  case 
of  a  porous  substance,  like  charcoal,  than 
with  a  denser  material,  and  it  is  partially 
dependent  upon  the  amount  of  surface  ex- 
posed, so  that  the  action  is  more  rapid  with 
finely  powdered  fuels  than  in  the  case  of 
lumps. 

"  In  the  spontaneous  ignition  of  coal 
stored  in  bulk  in  gasworks,  or  being  car- 
ried in  large  consignments  in  vessels  to 
distant  ports,  we  find  both  absorption  of 
oxygen  and  increase  in  temperature  playing 
an  important  part.  There  is  probably  no 
form  of  spontaneous  ignition  that  has 
claimed  a  heavier  tax  both  in  men  and 
money  than  that  of  coal,  ships  engaged  in 
the  carriage  of  this  commodity  to  ports  in 
the  Far  East  having  been  specially  liable  to 
loss  from  this  cause. 

"Coal,  which  is  the  fossil  remains  of  a 
monster  vegetation  that  grew  long  before 
the  earth  was  inhabited  by  man,  may  be 
looked  upon  as  containing  much  the  same 
constituents  as  .a  lightly-burnt  charcoal 
rendered  dense  by  pressure  during  its 
formation,  and  richer  in  hydrocarbons, 
owing  to  the  prevention  of  the  escape  of 
these  bodies  during  its  formation.  It  con- 
tains, moreover,  not  only  the  inorganic 
material  present  in  the  sap  of  the  original 
plant,  but  also  mineral  matter  formed  in 
it  by  infiltration  and  reduction  during  the 
long  ages  of  its  production.  It  may,  there- 
fore, be  looked  upon  as  consisting  of  car- 
bon, hydrocarbons,  and  inorganic  constitu- 
ents. Amongst  these  latter  we  find  iron 
pyrites  or  disulphide  of  iron,  which  occurs 
sometimes  as  bright,  golden  laminse  in  the 


cleavage  of  the  coal,  sometimes  as  heavy 
and  metallic  lumps  where  it  has  formed 
in  a  cavity  of  the  coal,  and  occasionally  in 
a  finely-divided  and  feathery  form  spread 
through  portions  of  the  coal  itself. 

"  If  these  pyrites  be  collected  from  the 
coal  and  made  into  a  large  heap  exposed 
to  air  and  moisture,  they  rapidly  heat  and 
often  inflame,  owing  to  the  oxidising  action 
of  the  air  and  moisture  upon  the  sulphur, 
and  it  is  still  believed  by  many  observers 
that  it  is  this  action  in  the  coal  itself 
which  gives  rise  to  its  spontaneous  igni- 
tion." 

Professor  Lewes  does  not  believe  that 
the  oxidation  of  pyrites  plays  a  very  im- 
portant part  in  the  ignition  of  masses  of 
coal,  since  spontaneous  ignition  is  fre- 
quently known  to  occur  in  coals  which 
contain  little  or  no  sulphur.  The  rise  in 
temperature  is  mainly  due  to  the  absorp- 
tion of  oxygen  by  the  freshly-won  coal 
and  the  activity  of  the  gas  in  contact  with 
the  hydrocarbons. 

"  In  the  coal  seam  the  pores  of  the  coal 
are  filled  with  methane,  or  a  mixture  of 
methane  and  carbon  dioxide,  gases  pro- 
duced during  the  actions  that  led  to  the 
formation  of  the  coal.  When  this  coal  is 
won  and  brought  to  the  surface  the  coal 
exudes  these  gases  from  its  surface,  and 
in  turn  absorbs  oxygen  from  the  air.  The 
action,  however,  cannot  go  on  to  any  great 
depth  in  the  coal,  and  while  the  pieces  are 
fairly  large  no  heat  shows  itself,  but  as  the 
coal  gets  more  and  more  broken  by  jolt- 
ing during  carriage  and  shooting  into  the 
ship's  hold,  the  surface  becomes  enorm- 
ously increased,  and  the  mass  of  fine  coal 
formed  under  the  tip  and  below  the  hatch- 
ways in  the  ship  is  generally  the  spot  at 
which  heating  and  eventually  ignition  de- 
velops. 

"  The  mere  absorption  of  the  oxygen, 
however,  is  insufficient  to  bring  about  seri- 
ous consequences  unless  there  be  an  initial 
rise  in  temperature  to  start  the  action,  and 
in  coal-cargo  ships  it  is  found  in  the  en- 
hanced air  temperature  in  the  tropics,  in 
the  ship's  bunkers  by  contact  with  the 
casings  near  the  boilers,  and  in  coal  stores 
on  shore  by  proximity  to  a  steam  pipe  or 
flue.  In  every  case  it  was  found  that  the 
spontaneous  ignition  of  the  coal  started  at 
the  point  where  the  cause  of  the  initial 
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rise  of  the  temperature  was  to  be  found." 

Since  it  is  the  accumulation  of  heat 
which  causes  the  temperature  finally  to  at- 
tain the  ignition  point,  it  is  natural  to  en- 
deavor to  prevent  spontaneous  combustion 
by  providing  a  free  ventilation,  so  that  the 
heat  may  be  carried  off  and  the  mass  kept 
down  to  atmospheric  temperature,  This, 
however,  is  very  difficult  of  accomplish- 
ment, since  it  is  practically  impossible  to 
insure  a  free  circulation  through  the  in- 
terior of  the  mass,  and  the  result  of  any 
such  attempt  is  only  a  more  rapid  oxida- 
tion and  increased  danger. 

"Moisture  is  a  very  powerful  agent  in 
aiding  chemical  action,  and,*  as  is  well 
known,  many  forms  of  combination,  such 
as  the  burning  of  carbon  monoxide  in 
oxygen,  and  even  the  combination  of  phos- 
phorus with  oxygen  are  prevented  if  both 
the  reacting  substances  are  perfectly  dry. 
In  the  same  way  the  action  of  the  occluded 
oxygen  in  the  coal  is  enormously  aided  by 
the  presence  of  moisture,  so  that  heavy 
rain  whilst  a  coal  cargo  is  being  taken  on 
board,  or  being  stored,  generally  results 
in  heating,  and  often  in  active  danger. 

*'  In  coal  stores  on  land  the  action  of 
weathering  is  perfectly  well  recognised,  and 
it  is  well  known  by  the  gas  manager  that 
in  coal  which  has  been  stored  for  a  long 
period  loss  in  hydrocarbons  takes  place, 
which  shows  itself  in  either  diminished 
volume  or  decreased  luminosity  in  the  gas 
produced  from  long-exposed  coal. 

"  In  this  case,  as  in  all  others,  mass  plays 
a  very  important  part,  as  may  be  seen  from 
statistics  with  regard  to  cases  of  ignition 
of  coal  cargoes  shipped  to  Eastern  ports. 
With  500  tons  of  coal  to  the  cargo  the 
cases  of  spontaneous  combustion  amount 
to  only  $4  per  cent,  whilst,  when  the  bulk 
is  increased  to  2,000  tons,  the  number'  of 
cases  of  spontaneous  combustion  rises  to 
9  per  cent. 

■*  In  order  to  prevent  the  spontaneous 
ignition  of  large  masses  of  coal,  the  most 
important  precaution  to  take  is  to  prevent 
as  far  as  possible  breakage  during  storing, 
as  the  exposure  of  fresh  surfaces  of  coal 
just  at  the  time  when  it  is  being  put  under 
conditions  in  which  the  heat  generated  by 
the  action  of  the  oxygen  cannot  escape,  is 
one  of  the  chief  factors  that  generally  leads 
to  the  danger.    The  breaking  up  of  the 


coal  which  has  taken  place  in  the  earlier 
stages  of  its  career  has  probably  had  time 
to  complete  this  action  and  get  rid  of  the 
heat  to  the  air,  whilst  in  the  store  itself 
the  greatest  care  must  be  exercised  in  order 
that  no  flue,  drain,  or  steam  pipe  that  can 
give  rise  to  an  increase  in  temperature  is 
anywhere  near  the  store." 

In  the  case  of  the  occurrence  of  fires  in 
coal  masses,  especially  on  shipboard,  the 
ordinary  methods  of  fire  fighting  are  prac- 
tically inadmissible.  The  incandescent  porr 
tion  is  near  the  bottom  of  the  mass,  and 
any  attempt  to  pump  water  in  and  let  it 
find  its  way  to  the  seat  of  combustion  is 
impracticable.  Before  the  water  can  filter 
its  way  through  the  coal  it  has  to  pass 
through  heated  portions,  and  when  it 
reaches  the  red-hot  mass  it  is  partly  conr 
verted  into  water  gas,  requiring  only  a 
small  proportion  of  air  to  become  a  very 
explosive  mixture.  Steam  is  hardly  betr 
ter  than  water,  the  gas  being  produced  in 
a  similar  manner,  while  the  cooling  action 
is  less  than  that  which  the  water  .might 
have. 

Attempts  have  been  made  to  use  sulphur 
dioxide,  produced  by  burning  sulphur,  and 
this  does  give  an  extinctive  action,  but 
lacks  the  cooling  property  so  essential  to 
the  permanent  control  of  the  fire, 

Carbon  dioxide  appears  to  be  the  ideal  ' 
substance  to  use  in  the  extinction  of  sponr 
taneous  coal  fires,  but  it  is  difficult  of  em*- 
ployment  in  the  gaseous  state,  The  com- 
mercial production  of  liquid  carbon  diox- 
ide, condensed  in  steel  cylinders,  has  led 
Professor  Lewes  to  suggest  the  placing  .pf 
such  cylinders  in  the  midst  of  the  mass 
of  coal  on  shipboard,  providing  the  flasks 
with  fusible  plugs  which  would  melt  and 
allow  the  escape  of  the  gas  before  the 
dangerous  ignition  temperature  was 
reached,  The  intense  cold  produced  by 
the  evaporating  liquid  would  act  to  lower 
the  temperature,  while  the  gas,  being  gen- 
erated directly  at  the  hottest  points,  would 
extinguish  any  fire  which  may  have  started. 
There  are  some  practical  difficulties  with 
this  method  which  may  retard  its  introduc- 
tion, but  it  appears  to  be  altogether  capa- 
ble of  insuring  freedom  from  danger,  and 
it  should  lead  to  some  definite  system^  pf 
protection  against  what  is  now  a  very  seri- 
ous danger. 


THE  ROLLING  OF  SHIPS. 


THE  PRACTICABILITY  OF  USING   THE  GYROSCOPIC  ACTION  OF  A  ROTATING  FLY~\\  HEEL  TO 
PREVENT  THE  ROLLING  OF  A  VESSEL, 


ptto  Schlick — Verein  Deutscher  Ingenzeure. 


WITH  the  numerous  improvements 
which  are  continually  being  made 
in  the  operation  of  steamships  the 
comfort  of  the  passengers  is  being  more 
and  more  considered.  In  fact,  the  ques- 
tion of  speed,  on  many  transatlantic  lines, 
has  become  secondary  to  that  of  minimiz- 
ing the  discomforts  formerly  considered 
inseparable  from  an  ocean  voyage,  and  ex- 
perience has  shown  that  these  considera- 
tions have  much  influence  in  directing  and 
controlling  profitable  business. 

Since  much  of  the  discomfort  felt  by 
sensitive  passengers  is  due  to  vibratory  and 
Other  movements  of  the  vessel  much  in- 
genuity has  been  expended  to  remove  these 
sources  of  trouble.  One  of  the  greatest 
advantages  claimed  for  the  steam  turbine 
in  marine  service  is  its  freedom  from  vi- 
bration* while  to  meet  the  same  point  the 
method  of  steadying  the  four-cylinder  re- 
ciprocating engine  by  arranging  the  crank 
angles  at  the  most  favorable  points  for 
balancing  has  been  brought  to  a  high  de- 
gree of  perfection,  r 

The  engineer  who  has  .  given  much  suc- 
cessful attention  to  the  balancing  of  re- 
ciprocating marine  engines,  Herr  Otto 
Schlick,  of  Hamburg,  has  more  recently 
devoted  his  efforts  to  the  question  of  min- 
imizing the  rolling  movements  of  the  hull 
df  a  vessel,  or  rather  to  the  prevention  of 
the  lateral  oscillations  produced  by  the 
action  of  the  sea.  For  this  purpose  he  has 
examined  into  the  practicability  of  utiliz- 
ing the  principle  of  the  gyroscope,  employ- 
ing the  resistance  which  a  rapidly  rotating 
fly-wheel  opposes  to  any  change  in  the 
.plane  of  rotation  to  the  purpose  of  checking 
the  movement  of  the  hull  of  the  vessel. 
The  results  of  these  investigations  have 
been  presented  by  him  in  a  paper  read  be- 
for  the  Hamburg  branch  of  the  Verein 
DeUtscher  Ingenieure,  and  published  in  a 
recent  issue  of  the  Zeitschrift  of  the 
society,  from  which  w»J  make  some  ab- 
stracts. 

According  to  the  well-known  principles 
of' the  gyroscope,  a  rotating  wheel  with  a 


heavy  rim,  following  the  laws  of  inertia, 
tends  to  resist  any  external  force  which 
may  act  to  change  its  plane  of  rotation. 
This  action  has  already  been  employed  in 
connection  with  the  control  of  submarine 
torpedoes,  and  Herr  Schlick  shows  how 
such  a  rotating  wheel  tends  to  oppose  any 
force  acting  to  disturb  its  plane  of  rota- 
tion, or  having  displaced  it,  to  oppose  any 
return  to  the  former  position,  thus  acting 
to  maintain  the  position  in  opposition  to 
any  external  forces.  Such  an  action  ap* 
pears  tp  have  existed  already  in  the  case 
of  paddle-wheel  steamships,  although  the 
low  rotative  speeds  of  the  wheels  has  pre- 
vented the  effect  from  being  very  apparent 
The  arrangement  proposed  by  Herr  Schlick 
is  that  of  a  wheel  mounted  on  a  vertical 
axis,  this  shaft  being  held  in  a  strong 
frame  supported  on  transverse  trunnions, 
the  wheel  being  given  its  rotation  by 
means  of  an  electric  motor, 

This  arrangement,  however,  does  not  act 
to  damp  the  rolling  oscillations  of  the  ship, 
but  rather  to  introduce  an  action  which 
may  be  compounded  with  the  rolling.  The 
most  practical  method  of  utilizing  the  re- 
sistance of  the  gyroscope  wheel  is  to  intro- 
duce some  form  of  retarder,  such  as  a  fric- 
tion brake,  or  hydraulic  check  cylinder,  be- 
tween the  hull  of  the  ship  and  the  frame 
which  carries  the  fly-wheel. 

The  rolling  of  the  ship  is  similar  to  that 
of  a  pendulum,  the  period  depending  upon 
the  distance  between  the  metacentre  and 
the  centre  of  gravity.  The  gyroscope 
wheel  then  opposes  a  resistance  to  the 
oscillation,  which  partially  yields  to  the 
effort  of  the  ship,  the  movement  being 
largely  absorbed  by  the  brake,  this  latter 
'  acting  to  convert  the  energy  into  heat, 
which  is  dissipated  into  the  atmosphere. 
This,  then,  is  the  true  method  of  mini- 
mizing the  rolling  action  of  a  ship,  by 
interposing  some  form  of  energy  absorber 
between  the  hull  and  the  opposing  abut- 
ment, this  latter  being  furnished  by  the 
resistance  offered  by  the  gyroscope  wheel 
to  any  disturbance  tending  to  change  its 
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plane  of  rotation.  The  wheel  opposes 
equally  any  movement  of  the  hull  from  the 
level  position  or  back  to  that  position,  and 
if  it  were  rigidly  secured  to  the  hull  the 
desired  end  would  not  be  attained,  but  by 
the  introduction  of  a  dashpot  action,  or 
its  equivalent  brake,  there  exists  at  all 
times  a  damping  action  upon  the  oscilla- 
tions which  is  most  effective. 

Herr  Schlick  computes  that  for  a  vessel 
of  6,000  tons  displacement,  with  a  meta- 
centric height  of  1.2  metres,  and  a  rolling 
period  of  io  seconds,  a  fly-wheel  5  metres 
in  diameter  and  io  tons  weight  would  be 
sufficient  to  neutralize  practically  the  en- 
tire rolling  action.  A  metacentric  height 
of  1.2  metres  is  unusually  great,  and  if 
we  take  this  height  as  equal  to  o.6  metre, 
which*  is  quite  within  the  limits  of  pro- 
portion for  such  a  vessel,  the  dimensions 
of  the  wheel  will  be  materially  reduced,  a 
diameter  of  4  metres,  for  the  same  weight, 
being  sufficient 

The  forces  involved  in  the  rolling  of  a 
ship  are  by  no  means  so  great  as  is  gen- 
erally supposed.  It  is  well  known  that  20 
to  25  men  moving  in  unison  from  one  side 
to  the  other,  can  set  a  large  vessel  into 
marked  oscillations.  In  a  similar  manner 
a  rolling  vessel  may  be  brought  to  rest,  by 
moving  in  opposition  to  the  direction  of 
the  oscillations.    This  fact  is  also  proved 


by  the  effective  manner  in  which  the  so- 
called  bilge  keels  act  to  check  rolling,  al- 
though it  is  apparent  that  they  offer  but 
a  slight  resistance  to  movement  in  the 
water. 

The  desirability  of  reducing  the  rolling 
movement  of  a  vessel  cannot  be  denied, 
but  it  is  possible  that  too  much  may  be 
expected  of  it  so  far  as  the  prevention  of 
seasickness  is  concerned.  Many  years  ago 
the  late  Sir  Henry  Bessemer  expended  a 
large  sum  of  money  in  the  design  and  con- 
struction of  a  vessel  for  service  on  the 
English  Channel,  the  plan  including  a 
6aloon  suspended  upon  gimbals  in  a  man- 
ner similar  to  the  suspension  used  for  a 
ship's  compass.  Such  a  construction  in- 
sured the  maintenance  of  a  level  position, 
regardless  of  the  movements  of  the  hull, 
but  absence  from  sickness  did  not  follow. 
Apparently  the  vertical  movement  alone  is 
sufficient  to  disturb  many  passengers,  as  is 
witnessed  by  the  sinking  sensation  experi- 
enced in  a  rapidly  descending  elevator,  so 
that  mere  freedom  from  rolling  is  not  suffi- 
cient. It  is  probably,  however,  that  any 
practicable  device  which  prevents  rolling 
will  be  found  most  valuable  in  providing 
a  steady  gun  platform  foi  war-ships,  and  it 
is  in  this  department  of  marine  engineer- 
ing that  the  gyroscope  may  find  its  most 
useful  application. 


ERRORS  IN  MEASUREMENT. 


STANDARDISATION    OF   BRITISH   SHOP  PRACTICE    IN  CYLINDRICAL  MACHINE  WORK  AND 
DETERMINATION  OF  LIMIT  GAUGES. 

Report  of  the  Engineering  Standards  Committee. 


WE  have  referred  elsewhere  in  these 
reviews  to  the  origin  and  work  of 
the  Engineering  Standards  Com- 
mittee, and  among  the  recent  reports  issued 
by  this  body  are  two  which  demand  especial 
attention  at  the  present  time.  The  first  of 
these  is  the  report  on  errors  in  workman- 
ship, and  practically  consists  of  a  classified 
mass  of  data  gathered  from  the  leading  ma- 
chine shops  of  Great  Britain,  limited  to 
measurements  obtained  from  plain  cylin- 
drical work  selected  from  locomotives,  gun 
mountings,  gas  engines,  dynamos,  high- 
speed engines,  and  machine  tools.  A  study 
of  the  tolerances  and  allowances  thus 
gathered  from  actual  practice  has  enabled 


the  preparation  of  the  second  report,  giving 
a  standard  system  for  limit  gauges  for  run- 
ning fits.  The  two  reports  thus  give  a  rec- 
ord of  what  is  conceded,  by  high  authority, 
to  be  the  best  representative  British  engi- 
neering practice  in  this  important  element  of 
machine  work;  and  a  scientific  analysis  of 
that  practice,  reducing  it  to  such  form  as  to 
render  the  best  work  possible  in  every  shop 
with  a  minimum  of  expense  or  uncertainty. 

The  pieces  of  work  upon  which  the  meas- 
urements were  made  were  selected  from 
regular  product  of  the  various  establish- 
ments, but  the  measurements  were  made 
under  the  supervision  of  the  National 
Physical  Laboratory,  the  caliper  micro- 
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meters  being  compared  from  time  to  time 
with  the  standard  length  piece  most  nearly 
approaching  the  diameter  of  the  shaft  meas- 
ured, the  limit  of  accuracy  being  stated  to 
j)e  about  0.0005  inch ;  variations  of  tempera- 
ture, and  the  presence  of  foreign  matter  pre- 
venting a  higher  degree  of  precision. 

In  discussing  the  results  it  is  important 
to  maintain  a  clear  understanding  of  the 
meanings  of  the  terms  employed,  and  the 
definitions  used  by  the  committee  are,  in 
any  case,  desirable  for  use  at  all  times  when 
speaking  of  these  and  allied  subjects.  Thus : 
Tolerance  is  defined  to  mean  a  difference 
in  dimensions,  prescribed  in  order  to  toler- 
ate unavoidable  imperfections  of  workman- 
ship; Allowance  is  a  difference  in  dimen- 
sions, prescribed  in  order  to  allow  of  vari- 
ous qualities  of  fit;  and  Clearance,  is  a  dif- 
ference in  dimensions  or  in  shape  of  sur- 
face, prescribed  in  order  that  two  surfaces 
or  parts  of  surfaces,  may  be  clear  of  one 
another. 

The  various  firms  whose  work  was 
examined  adopted  different  methods  of 
practice,  but  even  those  who  were  not  em- 
ploying any  system  of  limits  recognised  the 
necessity  for  allowances,  and  gave  their 
values.  The  distribution  of  these  allow- 
ances also  varied.  Thus,  in  some  cases  the 
allowance  was  made  in  the  hole,  in  others 
on  the  shaft,  and  in  still  others  it  was 
divided.  The  results  are  tabulated  very 
fully  in  the  first  report,  these  tables  classi- 
fying the  work  according  as  to  whether  it 
was  originally  manufactured  to  limits  or 
not,  and  also  separating  ground  work  from 
pieces  not  ground.  The  relative  order  of 
excellence  of  the  different  classes  of  work 
is  shown  in  a  special  table,  the  highest 
degree  of  accuracy  appearing  in  high-speed 
engines  and  dynamos,  and  the  lowest  in 
large  machine  tools.  The  value  of  the  dif- 
ferent methods  of  working  is  clearly  shown, 
the  ground  shafts  being  much  truer  and 
closer  to  size  than  those' not  ground. 

The  tables  in  the  first  report  give  the  re- 
sults for  running  and  for  sliding  fits,  as 
well  as  for  forcing  fits,  but  at  the  present 
time  the  subject  of  standard  limit  gauges 
has  been  settled  only  for  running  fits, 
although  the  tables  give  useful  information 
as  to  the  practice  of  leading  firms  in  the 
other  departments  of  work. 


Limit  gauges,  as  is  well  understood,  are 
intended  to  ensure  that  any  given  dimension 
is  within  the  tolerance  laid  down  for  the 
particular  class  of  work  to  be  produced. 
According  to  the  report  of  the  committee 
three  classes  of  such  gauges  are  considered; 
standard  limit  gauges,  made  with  the 
greatest  possible  accuracy,  and  deposited 
with  the  National  Physical  Laboratory  for 
purposes  of  reference;  reference  limit 
gauges,  or  copies  of  the  standard  gauges,  to 
be  used  as  standards  of  reference  in  the 
workshop;  and  shop  limit  gauges,  being 
those  actually  used  in  the  shop,  and  checked 
against  the  reference  limit  gauges. 

Recognising  the  fact  that  different  kinds 
of  work  demand  various  degrees  of  ac- 
curacy, three  classes  of  workmanship  are 
provided  for,  covering  sizes  from  %  inch  to 
12  inches  in  diameter,  and  to  these  there  is 
appended  a  special  class  for  extra  fine  work, 
this  being  only  for  sizes  up  to  three  inches. 

After  a  careful  study  of  the  practice  of 
the  various  shops,  and  the  conditions  of 
workmanship,  the  committee  recommends 
that,  wherever  possible,  the  shaft  should  be 
the  element  more  nearly  approaching  the 
true  dimension,  and  the  allowance  made  on 
the  hole.  A  minimum  allowance  is  speci- 
fied between  the  two  elements,  and  above 
this  a  positive  tolerance  given  for  the  hole. 
This  conclusion  is  doubtless  influenced  by 
the  fact  that,  in  many  instances  a  number 
of  pieces  have  to  be  fitted  to  one  and  the 
same  shaft,  so  that  the  shaft  itself  becomes 
the  piece  to  which  the  other  parts  have  to  be 
fitted.  Tolerances  are  given,  however,  for 
work  in  which  it  is  found  necessary  to  adopt 
the  "  hole  basis,"  so  that  the  requirements  of 
all  classes  of  work  are  provided  for. 

Standardisation  work  of  this  sort  is  most 
desirable,  and  the  Engineering  Standards 
Committee  is  to  be  congratulated  both  upon 
the  thoroughness  with  which  the  investiga- 
tion has  been  carried  out  and  the  full  man- 
ner in  which  the  sources  and  methods  have 
been  made  public.  The  published  system 
for  limit  gauges  for  standard  running  fits 
appears  to  be  altogether  complete  and  satis- 
factory, and  the  satisfaction  with  which  it 
will  doubtless  be  received,  will  be  partly  due 
to  the  fact  that  it  is  avowedly  based  upon  the 
actual  practice  of  high-class  machine  shops, 
and  thus  properly  adapted  to  the  immediate 
work  of  the  day. 


SUCTION  GAS  POWER. 


THE  SUCCESSFUL  USE  OF  THE  SUCTION  GAS  PRODUCER  AND  ENQINE  IN  THE  GENERATION  OF 

ELECTRICITY. 


W.  Schirmacher — Elekiroteckniscke  Zeitschrift. 


A  LTHOUGH  the  suction  gas  producer  is 
now  well  established  as  an  effective 
highly  economical  source  of  fuel  for 
the  gas  engine,  its  use  has  been  mainly 
limited  to  small  powers  and  isolated  pur- 
poses, services  for  which  its  simplicity  and 
cpnvenience  render  it  well  adapted.  There  is 
no  reason,  however,  why  this  excellent  form 
of  power-generating  plant  should  not  be  ap- 
plied to  larger  powers,  and  hence  the  ac- 
count of  the  installation  of  gas  engines  and 
producers  in  the  municipal  electric  station 
at  Schwerin,  in  Mecklenberg,  as  given  by 
Director  Schirmacher,  in  the  Ekktrotech* 
msche  Zeitschrift,  is  of  interest. 

At  the  present  time  there  are  installed  at 
Schwerin  two  gas  engines  of  300  horse 
power,  with  their  corresponding  suction 
producers,  the  buildings  and  general  ar- 
rangement permitting  the  addition  of  other 
units  when  desired.  Each  engine  has  its 
own1  producer,  scrubber,  and  purifier,  as  ia 
necessitated  by  the  principle  of  the  system, 
but  this  also  renders  each  unit  independent 
of  the  other,  a  principle  now  accepted  as  de*- 
sirabje  in  any  type  of  motive  power  plant 

The  general  arrangement  of  the  plant 
calls  for  no  especial  comment,  but  at  the 
same  time  there  are  certain  details  which 
have,  appeared  in  practice  which  are  of 
value  in  connection  with  the  installation  of 
such  a  system  in  the  midst  qf  a  city.  Thus, 
the  starting  of  the  producer,  by  using  a  fan 
blower,  delivering  air  through*  the  deep  bed 
of  coal,  is  ordinarily  accompanied  with  an 
objectionable  discharge  of  gas  and  sulphur- 
ous vapor.  This  is  avoided  by  arranging  a 
temporary  igniting  burner,  using  city  gas, 
,so  as  to  light  the  first  products  after  they 
have  passed  through  the  vaporiser,  and  be* 
fore  the  engine  is  started,  As  soon  as  the 
fuel  bed  in  the  generator  has  become  suffi" 
ejently  ignited  to  permit  the  starting  of  the 
engine,  this  gas  jet  is  shut  off,  the  blower 
stopped,  and  thereafter  the  air  and  vapor 
of  water  are  drawn  through  the  producer 
by  the  suction  of  the  engine,  the  entire 
products  passing  through  the'  engine  as 
usual. 


When  the  plant  was  first  started  much 
trouble  was  experienced  by  the  noise  of  the 
exhaust  from  the  gas  engines,  this  causing 
disturbance  to  the  neighboring  residents. 
Experiments  with  various  forms  of  exhaust 
silencers,  water  spray,  etc.,  failed  to  abate 
the  trouble,  but  finally  the  sound  was  sup- 
pressed by  the  use  of  a  large  Underground 
discharge  chamber,  11  metres  long  by  3 
metres  wide  and  high.  The  engines  dis- 
charged their  exhaust  into  this  chamber 
horizontally,  while  a  vertical  exhaust  pipe 
rose  from  the  chamber  into  the  air,  the  ex- 
haust gases  passing  into  this  vertical  pipe 
through  a  number  of  holes.  This  arrange* 
ment  appears  to  have  acted  as  an  effectual 
noise  damper,  thus  abating  the  nuisance. 

The  gas  engines  at  the  Schwerin  station 
are  of  the  horizontal  Korting  two-cycle 
type,  with  water-cooled  pistons,  Each  engine 
develops  300  horse  power  at  125  revolutions 
per  minute,  and  the  fuel  consumption  shows 
about  0.7  kilogramme  per  kilowatt-hour,  or 
1. 15  pounds  per  horse-power-hour.  The  fuel 
used  in  the  producer  is  either  anthracite,  or 
furnace  or  gas  coke. 

Apart  from  the  fuel  economy,  an, impor- 
tant element  in  such  an  installation  is  the 
small  amount  of  labor  involved.  Thus,  this 
plant  employs  only  three  men,  one  being  a 
skilled  enginer,  one  a  switchboard  man,  an$ 
one  a  fireman,  the  latter  also  acting  as 
cleaner,  and  having  { ample  time  to  attend 
the  heating  plant  of  the  building  in  winter. 
It  is  this  simplicity  in  operation  and  attend- 
ance and  care  which  forms  one  of  the 
strongest  points  about  the  suction  gas  power 
system,  and  the  fact  that  it  can  thus  be  ap- 
plied directly  to  electric  stations  in  fairly 
large  units  with  as  much  success  as  has  at- 
tended its  use  in  small  installations  should  be 
a  strong  factor  in  its  extension.  The  growing 
interest  in  gas  power  for  many  purposes, 
and  the  perfection  which  is  being  attained  in 
the  design  and  construction  of  large  gas 
engines  should  cause  the  designing  and  elec- 
trical engineer  to  turn  his  attention  closely 
to  this  source  of  power,  and  not  repeat  the 
error  of  the  earlier  days. 


284 


The  following  pages  form  a  descriptive  index  to  the  important  articles  of 
permanent  value  published  currently  in  about  two  hundred  of  the  leading  en- 
gineering journals  of  the  world— in  English*  French,  German,  Dutch,  Italian, 
and  Spanish,  together  with  the  published  transactions  of  important  engineering 
societies  in  the  principal  countries.  It  will  be  observed  that  each  index  note 
gives  the  following  essential  information  about  every  publication : 

(1)  The  title  of  each  article,  (4)  Its  length  in  words, 

(2)  The  name  of  its  author,  (5)  Where  published, 

(3)  A  descriptive  abstract,  (6)  When  published, 

(7)  We  supply  the  articles  themselves,  if  desired. 

The  Index  is  conveniently  classified  into  the  larger  divisions  of  engineer- 
ing science,  to  the  end  that  the  busy  engineer,  superintendent  or  works  man- 
ager may  quickly  turn  to  what  concerns  himself  and  his  special  branches  of 
work.  By  this  means  it  is  possible  within  a  few  minutes'  time  each  month  to 
learn  promptly  of  every  important  article,  published  anywhere  in  the  world, 
upon  the  subjects  claiming  one's  special  interest. 

The  full  text  of  every  article  referred  to  in  the  Index,  together  with  all  illus- 
trations, can  usually  be  supplied  by  us.  See  the  "Explanatory  Note"  at  the  end, 
where  also  the  full  titles  of  the  principal  journals  indexed  are  given. 


DIVISIONS  OF  THE  ENGINEERING  INDEX, 

Civil  Engineering  285  Mechanical  Engineering  . .  299 

Electrical  Engineering  .  291  Mining  and  Metallurgy  307 

Industrial  Economy  .  .297  Railway  Engineering  . . . .  313 

Marine  and  Naval  Engineering  297  Street  and  Electric  Railways  . . >  »3*7 

CIVIL  ENGINEERING 


BRIDGES. 

Arches. 

A  Four- Span  Reinforced- Concrete  Arch 
Bridge  on  the  Southern  Railway,  H.  C. 
Harrison*  The  construction  of  a  railroad 
bridge  near  Austell*  Georgia,  is  illus- 
trated and  described.  4000  w.  Eng  Rec 
Sept.  22,  1906.    No,  79428. 

A  Single-Track  Reinforced-Concrete 
Electric  Railway  Bridge  Near  Belvidere, 
111.  Illstrates  and  describes  the  construc- 
tion of  a  novel  bridge,  350  ft.  long,  com- 


prising four  arches  of  81  ft.  clear  span 
each.  3000  w.  St  Ry  jour— Sept.  1, 
1906.    No.  78922  C. 

Strauss  Ribbed  Concrete- Steel  Bridge 
iox  the  Elgin-Belvidere  Electric  Rail- 
road. Illustrated  detailed  description  of 
a  four-arch  bridge  near  Belvidere,  111. 
The  concrete  arches  were  cast  in  sus- 
pended forms,  without  centerings.  3000 
w.  R  R  Gaz— Sept.  14,  1906.  No.  79192. 
Bascule* 

Bascule  Bridges.    An  illustrated  arti- 


We  supply  copies  of  these  articles.    See  page  319. 
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cle  describing  early  and  recent  types. 
2500  w.  Ry  &  Loc  Engng — Sept.,  1906. 
No.  78955  C. 

Falsework. 

Steel  Falsework  Used  in  the  Erection 
of  the  Quebec  Bridge.  Illustrated  de- 
scription of  the  falsework  with  informa- 
tion concerning  the  erection.  1800  w. 
Eng  Rec — Sept.  8,  1906.    No.  79030. 

High-Level. 

Four-Track  Deck  Bridge  Over  the 
Tyne  at  Newcastle,  England.  Illustrates 
a  new  high-level  bridge  with  brief  de- 
scription of  its  design  and  construction. 
1 100  w.  Eng  News — Sept.  6,  1906.  No. 
79088. 

Loads. 

Equivalent  Uniform  Live  Loads  for 
Railroad  Bridge  Trusses.  J.  E.  Kirk- 
ham.  Gives  a  method  for  determining 
uniform  loads  equivalent  to  the  typical 
wheel  loads  specified  by  the  railroads. 
1000  w.  Eng  News — Sept.  13,  1906.  No. 
79171.  . 

Maximum  Bridge  Stresses  Under  Live 
Load.  R.  M.  Packard.  An  explanation 
of  the  standards  for  maximum  bending 
moment  and  shear  under  moving  loads, 
and  the  circumstances  under  which  they 
are  satisfied.  1500  w.  Eng  Rec — Sept. 
8,  1906.    No.  79039. 

Moving  Loads  on  ,  Railway  Under- 
Bridges.  H.  Bamford.  Graphical  de- 
termination of  the  maximum  bending 
moment  and  maximum  shear  due  to  a 
train- load.  2200  w.  Engng — Sept.  7, 
1906.  Serial.  1st  part.  No.  79232  A. 
Mew  York. 

Progress  in  the  Blackwell's  Island 
Bridge.  An  illustrated  description  of 
the  erection  of  the  ^  superstructure  for 
the  island  span  of  this  bridge  across  the 
East  River  at  New  York  City.  3000  w. 
Eng  Rec — Sept.  15,  1906.  No.  79157. 
Plate  Girders. 

The  Design  of  Plate  Girders.  Pre- 
sents a  rational  order  of  procedure  in 
designing  such  bridges,  discussing  de- 
tails. 3000  w.  Engr,  Lond — Aug.  24, 
1906.  No.  79016  A. 
Portland,  Ore. 

The  New  Morrison  Street  Bridge, 
Portland,  Oregon.  H.  A.  Crafts.  Illus- 
trated detailed  description  of  the  con- 
struction of  a  large  bridge  with  a  384- 
foot  draw  span.  The  work  had  to  be 
carried  on  without  interruption  of  the 
heavy  traffic  or  of  navigation.  800  w. 
Sci  Am  Sup — Sept.  22,  1906.  No.  79289. 
Quebec. 

Camber  Adjustments  Made  in  the 
Erection  of  the  Quebec  Bridge.  Illus- 
trates and  describes  unusual  construction 
to  meet  severe  requirements.  800  w. 
Eng  Rec— -Sept.  15,  1906.    No.  79161. 

The  Erection  of  the  Quebec  Bridge. 
Illustrates  and  describes  interesting  feat- 


ures in  this  highway  and  railroad  bridge 
across  the  St.  Lawrence  River — the  long- 
est span  bridge  ever  built.    1300  w.  Sci 
Am— Sept.  29,  1906.    No.  79499. 
Raising. 

Raising  of  Canal  Bridge  at  Schenec- 
tady, New  York.  Illustrates  and  de- 
scribes the  methods  used  in  raising  a 
modified  Pratt,  through  riveted  truss 
bridge  of  162-ft.  span,  built  on  a  skew 
of  35  degrees,  and  carrying  four  tracks. 
1800  w.  R  R  Gaz — Sept.  21,  1906.  No. 
79403. 

Reinforced  Concrete. 

See  Civil  Engineering,  Construction. 

Removal. 

The  Removal  of  the  Passy  Bridge 
(Deplacement  de  la  Passerelle  de  Passy), 
L.  Biette.  Describing  the  manner  in 
which  a  bridge  across  the  Seine  at  Paris 
was  shifted  bodily  29  metres  from  its 
original  position.  5000  w.  2  plates.  Am 
d  Ponts  et  Chaussees — 2  Trimestre,  1906. 
No.  79332  E+F. 
Steel  Bridges. 

Bridges  for  Electric  Railways.  C.  C. 
Schneider.  Considers  only  steel  struc- 
tures, illustrating  a  variety  of  types. 
4500  w.  St  Ry  Jour— Sept.  15,  1906. 
Serial.  1st  part.  No.  79201  C. 
Suspension. 

Longitudinal  Displacement  of  the  Sus- 
pended Structure  of  the  Williamsburgh 
Bridge,  at  New  York,  N.  Y.    A  state- 
ment and  explanation  of  the  displace- 
.  ment,  and  the  remedy.    1200  w.  Eng 

News — Sept.  20,  1906.    No.  79288. 
Swing  Bridges. 

A  Heavy  Center-Bearing  Draw  Span. 
The  270- ft.  swing  span  of  the  bridge 
over  the  Harlem  Ship  Canal  at  Kings- 
bridge,  N.  Y.,  is  illustrated  and  de- 
scribed. Its  total  weight  is  3,000,000 
pounds.  1000  w.  Eng  Rec — Sept.  1, 
1906.    No.  78929. 

The  Swing  Bridge  over  the  North-Sea 
Canal  at  Velsen,  Holland  (Pont  Tour- 
nant  sur  le  Canal  de  la  Mer  du  Nord  a 
Velsen)  with  a  photograph  of  the  com- 
pleted bridge  and  details  of  the  electric 
control  of  the  large  swing  span.  2000 
w.  1  plate.  Genie  Civil — Sept.  1,  1906. 
No.  79321  D. 
Transporter. 

Newport  Transporter  Bridge.  Illus- 
trates and  describes  this  recently  com- 
pleted bridge  in  England,  over  the  river 
Usk.  3000  w.  Tram  &  Ry  Wld— Sept. 
6,  1006.    No.  79297  B. 

The  Transporter  Bridge  at  Newport. 
An  illustrated  detailed  description  of  the 
recently  completed  bridge  across  the  Usk 
River  in  England,  with  information  of 
related  interest.  4000  w.  Engr,  Lond— 
Sept.  14,  1906.  No.  79453  A. 
Viaduct. 

An  Eight-Track  Reinforced- Concrete 
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Viaduct  in  Winnipeg,  Manitoba.  Illus- 
trates and  describes  a  structure  on  the 
Canadian  Pacific  R.  R.  of  interest  on  ac- 
count of  the  special  design  of  the  con- 
crete groined  arches  in  it  and  from  the 
character  of  the  reinforcement.  1200  w. 
Eng  Reo— Sept.  15,  1906.    No.  79159- 

The  Caneadea  Viaduct  of  the  Buffalo 
&  Susquehanna  Ry.  Joseph  Mayer.  Il- 
lustrated detailed  description  of  a  high 
steel  viaduct  754  ft.  long.  1500  w.  Eng 
News — Sept.  13,  1906.    No.  79165. 

CONSTRUCTION. 

Beams. 

The  Computation  of  Supporting  Beams 
(Beitrag  zur  Berechnung  von  Unterzu- 
gen).  Prof.  G.  Ramisch.  A  mathemati- 
cal study  of  the  distribution  of  forces  in 
the  case  of  an  auxiliary  supporting  beam 
beneath  several  cross  beams;  with  ex- 
amples for  various  loadings.  1000  w. 
Zeitschr  d  Oesterr  Ing  u  Arch  Ver — 
Aug.  17,  1906.  No.  79327  D. 
Caissons. 

Restoring  to  the  Perpendicular  a  Com- 
pressed Air  Caisson.  Describes  an  ac- 
cident, in  Belgium,  in  getting  in  the 
foundations  of  the  central  pivot  pier  of 
a  swing  span,  in  sinking  of  the  caisson, 
and  the  manner  of  overcoming  the  diffi- 
culty. Ills.  1000  w.  Engr,  Lond — Aug. 
24,  1906.    No.  79014  A. 

Chimneys. 

Tall  Chimney  Construction.  ^  J.  E. 
Stafford.  Detailed  particulars  and  draw- 
ings of  a  tall  chimney  erected  at  Clith- 
eroe,  Lancashire.  1800  w.  Builder — 
Sept.  8,  1906.    No.  79213  A. 

Foundations. 

Comparative  Designs  of  Steel  and  Re- 
inforced Concrete  for  Cantilever  Foun- 
dation Girders.  Illustrates  and  describes 
the  preliminary  design  for  steel  canti- 
lever girders  and  grillage,  and  the  ac- 
cepted plan  of  reinforced-concrete  foot- 
ings and  girders.  700  w.  Eng  Rec — 
Sept.  1,  1906.    No.  78926. 

House  Wrecking. 

The  Business  of  House- Wrecking. 
George  Ethelbert  Walsh.  Describes  the 
systematic  work  of  the  large  wrecking 
companies.  2500  w.  Archts  &  Builds* 
Mag— Sept.,  1906.    No.  79188  C. 

Office  Building. 

An  Eighteen-Story  Steel-Cage  Build- 
ing. Illustrated  description  of  a  build- 
ing under  construction  at  the  corner  of 
Wall  St.  and  Broadway,  New  York  City. 
1600  w.  Eng  Rec — Sept.  22,  1906.  No. 
79432. 

Piers. 

A  Novel  Method  of  Cylinder  Pier  Re- 
inforcement. Illustrated  description  of  a 
novel  method  of  strengthening  old  cylin- 
der piers,  used  on  a  bridge  at  Clarendon, 
Ark.  700  w.  R  R  Gaz — Aug.  31,  1906. 
No.  78965. 


Piles. 

Cost  of  Making  and  Placing  Rein- 
forced Concrete  Piles  at  Atlantic  City, 
N.  J.  Gives  a  summary  of  the  cost  of 
the  'reinforced  concrete  trestle  of  two- 
pile  bents  used  in  widening  the  prome- 
nade sections  of  the  pier.  Ills.  400  w. 
Eng  News — Sept.  6,  1906.    No.  79095. 

The  Use  of  Concrete  Piles.  Trans- 
lated from  Le  Genie  Civil.  Illustrated 
descriptions  of  various  types  of  concrete 
piles  and  their  construction.  1800  w. 
R  R  Gaz — Sept.  21,  1906.  No.  79402. 
Reinforced  Concrete. 

A  Knotty  Problem  in  Stress- Analysis ; 
Dangerous  "  Safe  Stresses "  in  a  Rein- 
forced Concrete  Bridge.  Gives  letters 
from  Daniel  B.  Luten  concerning  a 
bridge  that  failed,  with  report  on  the 
failure.  Ills.  2800  w.  Eng  News — 
Sept.  27,  1906.    No.  79474. 

A  Rapid  General  Method  for  the  Cal- 
culation of  Reinforced  Concrete  Sec- 
tions. Richard  T.  Dana.  Presents  for- 
mulas and  diagrams  which  the  writer  be- 
lieves will  result  in  a  considerable  sav- 
ing of  time.  2700  w.  Eng  Rec — Sept 
1,  1906.   No.  78931. 

Cost  Reduction  of  Reinforced  Con- 
crete Work.  E.  P.  Goodrich.  Extracts 
from  a  paper  before  the  Am.  S.oc.  of 
Port.  Cement  Mfrs.  A  discussion  of  the 
ways  in  which  economy  can  be  secured. 
5000  w.  Munic  Engng — Sept.,  1906.  No. 
79271  C 

Failure  of  a  Reinforced  Concrete 
Building.  A  report  of  the  failure  of  a 
factory  at  Elyria,  Ohio,  while  in  process 
of  construction.  Ills.  1000  w.  Ir  Trd 
Rev — Sept.  13,  1906.    No.  79180. 

Hard  and^  Mild  Steel  in  Reinforced 
Concrete.  Discusses  these  materials,  con- 
cluding that  -it  really  matters  little  which 
is  used.  2000  w.  Engng— Aug.  24,  1906. 
No.  79012  A. 

Reinforced  Concrete  in  the  San  Fran- 
cisco Fire.  Editorial  review  of  the  re- 
cently published  book  on  the  San  Fran- 
cisco fire  and  its  lessons,  by  A.  L.  A. 
Himmelwright,  which  is  being  much  dis- 
cussed. 3000  w.  Eng  News — Sept.  27, 
1906.    No.  79473. 

Tests  of  the  Effect  of  Heat  on  Rein- 
forced Concrete  Columns.  H.  B.  Mac- 
Farland.  An  illustrated  article  giving 
details  of  some  interesting  experiments 
recently  made  at  the  Chicago  Laboratory 
of  the  National  Fireproofing  Co.  Ills. 
2000  w.  Eng  News — Sept.  20,  1906.  No. 
79287. 

The  Progress  and  Logical  Design  of 
Reinforced  Concrete.  Ross  F.  Tucker. 
Reviews  the  progress  of  this  material 
since  1885,  giving  suggestions  for  econo- 
mical designs,  and  discussing  its  dura- 
bility. Ills.  2000  w.  Cement  Age — 
Sept.,  1906.    No.  79259. 

See  also  Civil  Engineering,  Bridges. 
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Roads. 

The  Construction  and  Maintenance  of 
Rural  Roads.  Part  of  a  paper  by  Robert 
Phillips  read  before  the  Roy.  San.  Inst. 
Describes  Macadam's  and  Telford's"  meth- 
ods of  construction,  and  discusses  main- 
tenance. 2000  w.  Builder-^-Sept.  i,  1906. 
No.  79107  A. 
Safety. 

Factors  of  Safety.  Editorial,  giving 
an  analysis  of  the  elements  of  factors  of 
safety,  discussing  the  material,  the  struc- 
ture or  composition,  and  the  loads  or 
attack  in  service,  and  other  influences. 
2800  w.  Eng  News— Sept.  6,  1906.  No. 
79097* 
Tall  Buildings. 

A  40-Story  Building  in  New  York 
City.  Illustrates  and  describes  changes 
to  be  made  in  the  Singer  buildings,  cor- 
ner of  Liberty  St  and  Broadway,  New 
York  City.  2000  w.  Eng  Rec — Sept.  8, 
1906.    No.  79032. 

An  Office  Building  612  Feet  Tall— The 
Loftiest  Masonry  Structure  in  the  World. 
Illustrations  of  the  Singer  tower  to  be 
built  in  New  York  City,  with  description. 
1200  w,  Sci  Am — Sept.  8,  1906.  No. 
79079. 
Tunnels. 

Boring  Ma'chines  in  the  Bosruck  Tun- 
nel (Die  Maschinelle  Bohrung  im  Bos- 
rucktttnnel).  Rudolf  Heine.  An  illus- 
trated description  of  the  conduct  of  the 
work  on  the  Bosruck  tunnel  on  the 
Pyhrn  railway  in  the  Tyrol;  with  de- 
tails of  the  Gatti  rock  drills,  as  well  as 
the  electric  power  machinery.  4000  w. 
Oesterr  Wochenschr  f  d  Oeffent  Baudi- 
enst — Sept.  1,  1906.    No.  79370  D. 

Lowering  the  Tunnels  Under  the  Chi- 
cago River,  Briefly  outlines  the  history 
of  these  tunnels  and  their  construction, 
and  gives  an  illustrated  description  of 
the  methods  of  lowering  them.  3500  w. 
Eng  News— -Sept.  13,  1906.    No.  79169, 

The  Detroit  River  Tunnel  of  the 
Michigan  Central.  Gives  details  of  the 
modified  plan  adopted.  1500  w.  Ry  Age 
— Sept.  7,  1906.    No.  79072. 

The  Scheme  for  a  Tunnel  under  the 
English  Channel  (Le  Projet  de  Tunnel 
sous  la  Manche).  With  plan  and  profile, 
discussing  the  difficulties  of  the  work  in 
the  light  of  modern  experience.  2000  w. 
Genie  Civil— Sept.  8,  1906.   No.  79324  D. 

See  also  Railway  Engineering,  Perma- 
nent Way. 
Waterproofing. 

Waterproofing  Concrete  on  U.  S.  Forti- 
,  flcation  Work.  Emile  Low.  Abstracts 
from  Technical  Details  of  Engineering 
Methods  on  Fortifications,  Rivers  and 
Harbors,  and  other  works.  2500  w. 
Eng  News — Sept.  6,  1906.    No.  79096. 


MATERIALS  OF  CONSTRUCTION. 
Bitumen. 

The  Bitumen  Springs  of  Antiquity. 
Edgar  James  Banks.  An  interesting  ac- 
count of  the  bitumen  springs  on  the 
Euphrates,  and  the  uses  made  of  the 
material.  1200  w.  Eng  News-^-Sept.  6, 
1906.    No.  79094. 

Building  Materials. 

Building  Materials  in  the  San  Fran- 
cisco Earthquake.  Information  taken 
from  a  series  of  articles  by  Wm._  Ham. 
Hall  for  the  San  Francisco  Chronicle,  in 
regard  to  the  reasons  for  the  great  dif- 
ferences in  the  effects  of  the  earthquake 
upon  buildings  and  streets.  3500  w. 
Munic  Engng — Sept,  1906.    No.  79269  C. 

Cement* 

Notes  on  Compression  Tests  of  Ce- 
ment. W.  Purves  Taylor.  Read  before 
the  Am.  Soc.  of  Test  Mat.  A  report  of 
tests  carried  out  in  the  Philadelphia 
laboratories.  1200  w.  Cement  Age — 
Sept.,  1906.  No.  79258. 
Clay. 

The  Use  of  Burned  Clay  Products  in 
the  Fireproofing  of  Buildings.  Peter  B. 
Wight.  Read  before  the  Int.  Cong,  of 
Archts.,  London.  Treats  of  the  actual 
use  of  burned  clay  in  building  construc- 
tion as  employed  in  the  United  States  in 
the  erection  of  fireproof  building!  3000 
w.  Am  Archt— Sept.  1,  1906.  Serial. 
1st  part.  No.  78909. 
Gypsum* 

Gypsum  Plants,  or  the  Manufacture  of 
Plaster  of  Paris,  or  Stucco.  C.  0.  Bart- 
lett.  Describes  the  machinery  used  in 
the  manufacture  of  plaster-of- Paris.  700 
w.  Min  Rept— Sept.  20,  1906.  No.  79420. 

Industrial  Applications  of  Gypsum. 
Robert  Grimshaw.  The  use  of  gypsum 
for  casts  and  the  methods  of  molding 
are  discussed  in  the  present  article,  also 
its  use  as  a  cement,  and  in  interior  deco- 
rations and  construction.  2700  w.  Sci 
Am  Sup— Sept.  29,  1906.  Serial.  1st 
part.    No.  79504. 

Reinforced  Concrete. 

See  Civil  Engineering,  Construction. 

Slag. 

Slag  Granulating  and  Conveying  De- 
vice. Hiram  W.  Hixon.  Drawing  and 
description  of  a  device  which  has  been 
in  use  five  years.  700  w.  Eng  &  Min 
Jour— Sept.  22,  1906.  No.  79414- 
Stone. 

Note  on  the  Resistance  of  Building 
Stones  to  Frost.  Prof.  J.  Malette.  Brief 
description  of  methods  of  testing  build- 
ing stones,  with  illustrations  of  blocks 
treated.  1000  w.  Builder — Sept.  15,  1906. 
No.  79438  A. 
Terra  Cotta. 

New  Uses  for  Terra  Cotta  Building 
Blocks.     An  illustrated   description  of 
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various  types  of  blocks  and  their  uses. 
2000  w.     Br  Build — Aug.,   1906.  No. 
79150  D. 
Timber. 

The  Timber  Creosoting  Plant  at  Shir- 
ley, Ind.  H.  H.  Knowlton.  Abstract  of 
a  paper  read  before  the  Indiana  Engng. 
Soc.  Describes  a  plant  ^  employing  the 
Rueping  process,  which  injects  creosote 
oil  under  pressure.  3000  w.  Eng  News 
— Sept.  13,  1906.    No.  79166. 

MEASUREMENT. 

Force-Diagrams. 

The  Drawing  of  Force-Diagrams  for 
Framed  Structures.  Archibald  Sharp. 
Calls  attention  to  a  well-known  geomet- 
rical relation  between  a  frame  diagram 
and  the  corresponding  force  diagram,  of 
great  utility  in  the  actual  drawing  of  the 
force  diagram.  1000  w.  Engng — Aug. 
31,  1006.  No.  79135  A. 
Surveying. 

Final  Results  of  the  Simplon  Tunnel 
Survey.  Prof.  Dr.  M.  Rosenmund,  in 
Schweizcrische  Bauzeitung.  2600  w. ;  Bui 
Int  Ry  Cong — Aug.,  1906.    No.  79282  E. 

Measurement  of  Base  Lines.  A  brief 
review  of  old  and  new  methods,  the 
improvements  and  related  advancement. 
1800  w.  Engr,  Lond — Aug.  31,  1906. 
No.  79146  A. 

MUNICIPAL. 

Boulevard. 

Recent  Work  on  the  Extension  of 
Riverside  Drive.  Illustrates  and  de- 
scribes recent  work  above  135th  Street, 
on  this  beautiful  boulevard  at  New  York 
City.  2500  w.  Eng  Rec — Sept.  15,  1906. 
No.  79160. 

Galveston. 

The  Relocation  of  Public  Service  Sys- 
tems During  the  Grade  Raising  of  Gal- 
veston, Tex.  An  illustrated  article  ex- 
plaining how  some  of  the  problems 
arising  from  raising  the  grade  of  the 
lower  part  of  the  city  were  solved.  The 
relocation  of  gas  and  water  pipes,  sewers, 
street  railway  tracks,  etc.  4000  w.  Eng 
Rec — Sept.  15,  1906.    No.  79162. 

Harbor  Pollution. 

The  Pollution  of  Tidal  Waters  of  New 
York  City  and  Vicinity.  George  A. 
Soper.  A  study  of  the  proposal  to  empty 
sewage  from  New  Jersey  into  New 
York  Bay  without  purification.  Dis- 
cusses the  problem  from  a  sanitary 
standpoint.  Also  general  discussion. 
•  12600  w.  Jour  Assn  of  Engng  Socs — 
June,  1906.    No.  79268  C 

Improvements. 

New  Paving  and  Sewerage  Work  at 
Fort  Smith,  Ark.  George  Myers.  Out- 
lines extensive  improvements  to  be  car- 
ried out  in  a  small  city.  500  w.  Eng 
News — Sept.  6,  1906.    No.  79090. 


Municipal  Transit. 

A  Suggested  Solution  of  Metropolitan 
Transit.  W.  Jones  Cuthbertson.  States 
the  objections  to  the  systems  now  in  use 
and  discusses  a  system  having  the  rail- 
road on  the  surface  and  the  common 
road  above  it,  describing  details.  Ills. 
5500  w  Jour  Assn  of  Engng  Socs — 
June,  1906.  No.  79267  C. 
Refuse. 

Disposal  of  Dye  and  Wool  Finishing 
Waste.  Herman  Stabler.  From  a  report 
to  the  Ohio  State  Board  of  Health.  An 
investigation  of  the  effluent  of  the' Cleve- 
land Worsted  Mills  Co.,  located  at  Ra- 
venna, Ohio.  4500  w.  Munic  Engng— 
Sept.,  1906.    No.  79270  C. 

Refuse  Destructor  Plant  for  the  City 
of  Briinn,  Austria  (Die  Mullverbren- 
nungs  Anlage  der  Stadtgemeinde 
Brunn).  Sigmund  Kander.  Illustrating 
the  arrangement  of  the  cremator  fur- 
naces, and  steam  plant,  and  diagrams 
showing  operation.  Two  articles.  5000 
w.  Elektrotech  u  Maschinenbau — Sept. 
9,  16,  tqo6.    No.  79364,  each-  D. 

The  Disposal  of  House  Refuse  (Die 
Beseitigung  von  Hausmull).  Dr.  Klem- 
ens  Dorr.  Giving  physical  and  chemical 
analyses  of  the  refuse  of  various  Ger- 
man cities,  and'  discussing  the  practica- 
bility of  its  use  as  fuel.  Three  articles. 
7500  w.  Zeitschr  d  Oesterr  Ing  u  Arch 
Ver— Aug.  17,  24,  31,  1906.  No.  79325, 
each  D. 
Roads. 

Road  Tarring  in  France.  Illustrates 
and   describes  methods  and  appliances 
used  for  this  work.    1200  w.    Sci  Am — 
Sept.  15,  1906.    No.  79174. 
Sewage. 

Design  of  Works  for  Bacterial  Treats 
ment  of  Sewage.  From  a  paper  by  J. 
S.  Pickering  read  before  the  British 
Congress  of  the  Roy.  San.  Inst.  De- 
scribes the  works  of  purification.  2400 
w.    Builder — Sept.  1,  1906.    No.  79106  A. 

Report  of  a  London  Engineer  on  Sew- 
age Disposal  at  Toronto,  Ont.  Reviews 
the  report  on  the  Toronto  sewage  prob- 
lem made  by  G.  R.  Strachan.  2000  w. 
Eng  News — Sept.  6,  1906.    No.  79098. 

Sewage  Purification  Works,  and  the 
Health  of  the  Community.  J.  Ashton. 
Part  of  a  paper  read  before  the  Inst,  of 
San.  Engrs.  Reviews  the  progress  in 
England  relating  to  sewage  purification 
and  river  pollution.  2200  w.  Builder — 
Sept.  1,  1906.    No.  79108  A. 

Sludge  Treatment  in  Relation  to  Sew- 
age Disposal.  John  D.  Watson.  Read 
at  meeting  of  the  Assn.  of  Munic.  &  Co. 
Engrs.  Also  editorial.  A  valuable  re- 
port of  results  at  Birmingham.  England. 
.  Deals  with  the  arresting  and  disposal  of 
the  solids,  and  the  precipitating  of 
organic  sludge  and  converting  it  into 
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an  inodorous  substance.  6000  w.  Eng 
Rec — Sept.  1,  1906.    No.  78930. 

WATER  SUPPLY. 

Algae. 

The  Prevention  of  the  Growth  of 
Algae  in  Water  Supplies.  Abstract  of 
a  paper  by  Samuel  Rideal  and  Ronald 
Orchard  presented  at  meeting  of  the 
Royal  Sanitary  Inst.  Reviews  the  meth- 
ods of  treatment  which  have  proved 
successful.  2500  w.  Eng  Rec — Sept.  8, 
1906.  No.  79033. 
Electrolysis. 

Dr.  Haber's  Report  on  Electrolysis  at 
Karlsruhe.  A  special  report  on  the  stray 
tramway  currents  at  Karlsruhe,  and  the 
harm  they  are  likely  to  do  to  the  gas 
and  water  pipes.  4500  w  .  Jour  Gas  Lgt 
— Aug.  28,  1906.    No.  79104  A. 

Electrolysis  of  Underground  Pipes. 
Putnam  A.  Bates.  Gives  results  of  tests 
and  investigations  made,  stating  the  facts 
disclosed  and  discussing  the  cause  and 
effect  of  stray  currents  and  the  methods 
of  preventing  and  guarding  against  this 
trouble.  3800  w.  R  R  Gaz — Aug.  31, 
1906.  No.  78967. 
{Titration. 

A  Rapid  Sand  Filter  Plant  in  Ger- 
many. Edmund  B.  Weston.  Illustrated 
description  of  a  plant  recently  completed 
at  the  large  dyeing  and  bleaching  works 
in  Gera,  Germany.  900  w  Eng  Rec — 
Sept.  8,  1906.    No.  7903 j. 

The  Life-History  for  Eight  Years  of 
the  Experimental  Coke  Clinker  Filter- 
Beds  at  Kingston-on-Thames.  Douglas 
Archibald.  Abridged  paper.  Read  be- 
fore the  Roy.  San.  Inst.  An  account  of 
results  from  the  working  of  these  beds, 
showing  what  can  be  done  by  single 
filtration  of  a  high-class  chemical  efflu- 
ent, from  which  solids  have  been  elimi- 
nated. 2800  w.  Eng  Rec — Sept.  22, 
1906.  No.  79429. 
Ground  Water. 

Total  Amount  of  Free  Water  in  the 
Earth's  Crust.  Myron  L.  Fuller.  Ab- 
stract from  paper  No.  160,  U.  S.  Geol. 
Survey.  Considers  the  total  free  water 
in  rocks  of  various  types,  and  under- 
ground conditions.  2000  w.  Min  Rept — 
Aug.  30,  1906.  Serial.  1st  part.  No. 
78042. 
Map  Symbols. 

Representation  of  Wells  and  Springs 
on  Maps.  Myron  L.  Fuller.  Suggestions 
.for  a  system  to  secure  uniformity.  1300 
w.     Eng   News — Sept.   13,   1906.  No. 
79172. 
Ozone. 

A  New  Ozone  Water-Sterilizing  Equip- 
ment. Frank  C.  Perkins.  Illustrated 
description  of  apparatus  and  methods  of 
operation  of  a  new  system  for  the  sterili- 
lization  of  water  by  means  of  ozone, 


electrically  produced.  The  Siemens- 
Schuckert  equipment.  1000  w.  Elec  Rev, 
N  Y— Sept.  1,  1906.    No.  78923. 

Pine  Line. 

The  Pipe  Line  of  the  New  Gravity 
Water  Supply  of  Lynchburg,  Va.  Illus- 
trated description  of  a  pipe  line  30  in. 
in  interior  diameter  and  about  1 10000  ft. 
long,  consisting  of  99000  ft.  of  wood 
stave  pipe,  7000  ft.  of  lock-bar  steel  pipe, 
and  4000  ft.  of  cast-iron  pipe.  3000  w. 
Eng  Rec — Sept.  1,  1906.    No.  78924. 

Pure  Water. 

The  Value  of  Pure  Water.  George 
G*  Whipple.  A  study  of  different  char- 
acteristics of  water  and  what  they  cost 
the  consumer,  and  of  the  prices  con- 
sumers are  willing  to  pay  to  avoid  using 
waters  which  possess  certain  characteris- 
tics. 4500  w.  Eng  Rec — Sept.  8,  1906. 
Seriat    1st  part.    No.  79036. 

Springs. 

The  Impounding  of  Springs  (Captage 
des  Sources).  M.  Lidy.  Discussing  the 
enclosing  of  springs  or  other  ground 
water  supplies  to  prevent  contamination 
from  local  or  surface  drainage,  with  es- 
pecial reference  to  the  water  supply  of 
Brest,  France.  2000  w.  Ann  d  Ponts 
d  Chaussees — 2  Trimestre,  1906.  No. 
79333  E+F. 
Supply. 

Carlisle's  New  Water- Works.  Illus- 
trated description  of  this  British  system 
which  utilizes  springs  and  streams  which 
form  the  headwaters  of  the  river  Gelt. 
2000  w.  Engr,  Lond — Aug.  24,  1906. 
No.  79017  A. 

WATERWAYS  AND  HARBORS. 

Canal  Traction. 

The  American  Canal  Towing  System 
of  Wood  and  the  Double-Rail  Locomo- 
tive System  (Das  Amerikanische  Schlepp- 
schiffahrts  System  Wood  und  das  Zwei- 
gleisige  Lokomotiv  System).  C.  Kott- 
gen.  A  comparison  of  the  single  I-beam 
system  with  the  electric  trolley  system 
on  the  Teltow  canal.  4000  w.  Elektro- 
tech  Zeitschr — Aug.  9,  1906.  No.  79- 
347  B. 

The  Teltow  Canal  and  Its  Equipment. 

Based  on  articles  which  have  appeared 

in  the  Elektrotechnische  Zeitschrift.  Be- 
•  gins  an  illustrated   description  of  this 

German  Canal.    Also  editorial.    3300  w. 

Elect'n,  Lond — Sept.   14,   1906.  Serial. 

1st  part.    No.  79454  A. 
Conveyors. 

See   Mechanical   Engineering,  Power 

and  Transmission. 
Crane. 

Floating  Crane  of  25  Tons  Capacity 
(Schwimmkran  von  25  t.  Tragkraft).  R. 
Dub.  Illustrating  a  powerful  floating 
steam  crane  built  by  Petravic  of  Vienna, 
for  the  Austrian  Lloyds  at  the  port  of 
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Trieste.   2000  w.    Zeitschr  d  Ver  Deut- 
scher  Ing — Sept.  1,  1906.    No.  79309  D. 
Docks. 

Ore  Dock  Improvements  at  Ashtabula. 
Plan  and  description  of  the  large  modern 
ore  unloading  dock  being  erected  at  this 

•  Lake  Erie  port.  1300  w.  Ir  Trd  Rev — 
Sept.  29,  1906.    No.  79278. 

Dredges. 

Experience  with  the  U.  S.  Dredges 
"Manhattan"  and  "Atlantic,"  Employed 
upon  Ambrose  Channel,  New  -York  Har- 
bor. Henry  N.  Babcock.  A  report  giv- 
ing a  general  description  of  the  dredges, 
the  character  of  the  material  dredged, 
data  concerning  the  work,  alterations, 
repairs,  costs,  etc.  Ills.  6500  w.  Eng 
News— Sept.  20,  1906.  No.  79285. 
Italy. 

The  Maritime  Ports  of  Italy  (Les 
Ports  Maritimes  d'ltalie).  Baron  Qui- 
nette  de  Rochemont  and  M.  G.  de  Joly. 
An  exhaustive  study  of  the  commercial 
and  engineering  features  of  Italian  sea- 
ports, followed  by  a  detailed  description 
of  the  harbors  of  Genoa,  Naples,  and 
Venice.  20000  w.  6  plates.  Am  d 
Ponts  et  Chaussees — 2  Trimestre,  1906. 
No.  79331  E  +  F. 
Lake  Port. 

Port  of  Ashtabula.  An  illustrated  ar- 
ticle giving  the  history  of  this  Lake  Erie 
port,  and  showing  the  wonderful  trans- 
formations that  have  taken  place.  4000 
w.  Marine  Rev— Sept.  20,  1906.  No. 
79298. 
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Lighthouse. 

The  Construction  of  a  Concrete  Tower 
for  the  French  Lighthouse  Service.  Il- 
lustrated description  by  M.  Alexandre, 
translated  from  the  Annates  des  Ponts  et 
Chaussees.  2000  w.  Cement — Sept.,  1906. 
N.o.  79260  C. 

Locks. 

A  Logical  Solution  of  the  Lock  Ques- 
tion at  the  Sault.  R.  J.  McKeone.  De- 
scribes the  type  of  lock  recommended  for 
fast  operation.  1800  w.  Marine  Rev — 
Sept.  13,  1906.  No.  79181. 
Rhine. 

The  Industrial  Harbors  of  the  Lower 
Rhine  (Die  Niederrheinischen  Indus- 
triehafen).  Paul  Berkenkamp.  With 
especial  reference  to  the  equipment  of  har- 
bors with  mechanical  handling  appliances 
for  the  coal  and  iron  trade.  Map.  4000 
w.  1  plate.  Stahl  u  Eisen — Sept.  1,  1906. 
No.  78369  D. 
Ship  Canal. 

Lake  Erie  and  Ohio  River  Ship  Canal 
from  Ashtabula  to  Pittsburg.  Maps  and 
information  concerning  this  project.  2000 
w.  Marine  Rev— Sept.  20,  I0o6.  No. 
79299. 

MISCELLANY. 

Earthquakes. 

Earthquakes  Along  the  Coast  of  South 
America.  A.  Lakes.  Gives  notes  from 
the  journal  of  Charles  Darwin  describ- 
ing an  earthquake  in  this  region.  ,1400  w. 
Min  Rept— Sept.  6,  1906.   No.  79065. 
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COMMUNICATION. 

Overland  Route. 

A  Brief  History  of  the  Overland  Tele- 
graph Line  from  America  to  Europe.  Ex- 
tract from  the  report  of  the  Minister  of 
Mines,  British  Columbia,  giving  an  ac- 
count of  the  Collins  Overland  Telegraph 
Co.'s  lines,  begun  in  1865  and  abandoned 
in  i8(56  when  the  Atlantic  cable  was  suc- 
cessfully laid.  1700  w.  Eng  News — 
Sept.  6,  1906.  No.  79091. 
Printing  Telegraph. 

The  Murray  Automatic  Page-Printing 
Telegraph — Its  History  and  Its  Progress. 
Photograph  with  account  of  the  develop- 
ment. 1600  w.  Sci  Am — Sept.  8,  1906. 
No.  79080. 
Railroad  Telegraphs. 

The  Traffic  of  Railway  Communication. 
Frank  E.  Fowle.  Read  before  the  Assn. 
of  Ry.  Telegraph  Supts.    A  plea  for  a 

We  supply  copies  of  the 


broader  view  of  the  functions  of  a  tele- 
graph department  and  its  relation  to  the 
question  of  railway  communication.  3000 
w.   Ry  Age— Sept.  7,  1906.   No.  79073. 
Space  Telegraphy. 

Directed  Wireless  Telegraphy.  H.  J. 
Round.  Discussion  of  the  results  re- 
corded in  Marconi's  paper  before  the 
Royal  Soc.  of  London.  Diagrams.  1000 
w.   Elec  Wld— Sept.  22,  1906.   No.  79476. 

The  Tuning  of  Transmitters  for  Space 
Telegraphy  ( Ueber  die  Abstimmung  Fun- 
kentelegraphischer  Sender).  Max  Wien. 
Discussing  especially  the  late  researches 
of  Dr.  Slaby,  and  the  theory  developed 
from  them.  6000  w.  Elektrotech  Zeitschr 
—Sept.  6,  1906.   No.  79359  B. 

Wave  Lengths  in  Wireless  Telegraphy. 
H.  J.  Round.  Gives  results  of  experi- 
ments on  the  effect  of  varying  the  wave 
length  used  between  two  wireless  sta- 
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tions  with  land  between  them.  700  w. 
Elec  Wld— Sept.  15,  1906.    No.  79248. 

Wireless  Telegraphy  and  Mr.  Marconi. 
J.  Henniker-Heaton.    In  defense  of  Mar- 
coni's great  invention.    4000  w.  Nine- 
teenth Cent — Sept.,  1906.   No.  79276  D. 
Telephony. 

How  to  Improve  Telephony.  W.  Dud- 
dell.  Lecture  before  the  Royal  Inst.  Pre- 
sents some  of  the  problems  of  telephony 
and  the  methods  of  measurement  avail- 
able. Diagrams.  2000  w.  Elec  Engr, 
Lond — Aug.  24,  1906.    No.  78999  A. 

DISTRIBUTION. 

Cables. 

Discussion  on  "  Standardizing  Rubber- 
Covered  Wires  and  Cables,"  and  "  Com- 
ments on  Present  Underground  Practice," 
at  New  York,  April  27,  1906,  and  at  Min- 
nesota Branch,  May  4,  1906.  19500  w. 
Pro  Am  Inst  of  Elec  Engrs — Aug.,  1906. 
No.  79266  D. 

Experimental  Researches  on  the  Heat- 
ing of  Cables  by  Three  Phase  Currents 
Erwarmungsversuche  mittels  Dreh- 
stromes  an  Kabeln).  Diagrams  and 
tables  of  tests  made  by  the  Koln-Nippes 
cable  works.  1800  w.  Elektrotech  Zeit- 
schr — Aug.  30,  1906.    No.  79357  B. 

The  Space  Factor  of  Cables  and  Con- 
siderations Controlling  Their  Cost.  H. 
M.  Hobart.  Aims  to  arrive  at  more 
tangible  data  from  which  to  work  out 
estimates  of  the  cost  of  the  high-tension 
transmission  lines.  1700  w.  Elec  Engr, 
Lond — Sept.  14,  1906.  Serial.  1st  part. 
No.  79442  A. 

Conductors. 

Overhead  Wires  or  Cables?  (Freileit- 
ung  oder  Kabel?)  Louis  Bernard.  A 
tabular  comparison  of  costs,  both  of  con- 
struction and  operation  in  a  city  distribu- 
tion system  for  overhead  wires  and  un- 
derground cables.  2500  w.  Elektrotech 
u  Maschinenbau — Aug.  19,  1906.  No. 
79361  D. 

Currents. 

Central  Station  Light,  Heat  and  Power 
Principles.  Newton  Harrison.  Explains 
phases  of  current,  two-phase,  three-phase, 
etc.  1500  w.  Cent  Sta — Sept.,  1906.  No. 
79083. 
Grounding. 

Experience  with  Grounded  Neutral  in 
a  High-Tension  Plant.  C.  W.  Ricker. 
Discusses  the  experience  of  the  Interbor- 
ough  Rapid  Transit  Co.,  of  New  York. 
Also  editorial.  4400  w.  Elec  Jour — Sept., 
1906.    No.  79265. 

Lines. 

Line  Construction  for  Overhead  Light 
and  Power  Service.  Paul  Spencer.  Dis- 
cusses line  construction,  especially  over- 


head construction;  the  safety  and  reliabil- 
ity of  the  lines  and  the  sightliness  of  the 
construction.  Ills.  4000  w.  Can  Elec  News 
— Sept.,  1906.   No.  79189. 
Switches. 

Automatic  Oil  Switches  for  TTi^h-Pres- 
sure  Alternating  Currents  ( Selb-ttatige 
Hochspannungs  Oelschalter  fur  Wechel- 
strom).  Karl  Kuhlmann  A  discussion 
of  the  advantages  of  oil  switches  made 
by  the  Allgemcinc  Elcktriziints  Gcscll- 
schaft.  4000  w.  Elektrotech  Zeitschr— 
Aug.  9,  1906.  No.  79346  B. 
Wiring. 

Wiring  and  Lighting  Equipment  of  an 
Eight-Room  $3,500  Residence.  J  R  Cra- 
vath.  Extracts  from  a  paper  read  before 
the  Ohio  Elec.  Lgt.  Assn.,  outlining  a 
number  of  plans.  3500  w.  Elec  Wld — 
,  Sept.  1,  1906.    No.  78977. 

ELECTRO-CHEMISTRY. 
Accumulators. 

Premier  Accumulator  Tests.  Report  of 
Dr.  R.  T.  Glazebrook  on  a  complete 
series  of  tests  carried  out  at  the  National 
Physical  Laboratory  on  this  type  of  cell. 
600  w.  Elec  Rev,  Lond — Aug.  24,  1906. 
No.  79002  A. 
Cadmium  Cell. 

The  Cadmium  Standard  Cell.  George 
A.  Hulett,  in  the  Pliysical  Review.  A 
study  of  these  cells  sriving  results.  350Q 
w.   Serial.   1st  part.   No.  79457  A. 
Cyaniding. 

Studies  in  the  Electrolytic  Separation 
of  Gold  from  Cyanide  Solutions  ( Studien 
zur  Elektrolytischen  Fiillung  des  Goldes 
aus  Cyanidlosungen).  Dr.  B  Neumann. 
A  review  of  practical  experience,  with 
diagrams  showing  results  for  various 
current-densities  and  solutions.  4000  w. 
Zeitschr  f  Elektrochemie — Aug.  10,  1906. 
No.  79365  G. 

The  Electrolytic  Deposition  of  Gold 
from  Cyanide  Solutions.  Editorial  re- 
view on  a  paper  by  Prof  Bernh.  Neu- 
mann, describing  investigations  made  to 
determine  the  current  cfTu  iency  from 
solutions  of  different  concentration; 
whether  a  high  or  low  current  was  the 
more  economical  and  whether  other  elec- 
trodes than  lead  and  iron  could  be  used. 
1200  w.  Elect'n,  Lond — Aug.  24,  1906. 
No.  79005  A. 
Electric  Furnace. 

New  Experiments  on  Formation  of 
Diamond  in  Electric  Furnace  Prof.  Henri 
Moissan.  A  report  of  an  experimental 
study.  1600  w.  Sci  Am  Sup — Sept  8, 
1906.  No.  79081. 
Electric  Smelting. 

The  Electrothermal  Metallurgy  of  Tron. 
Major  E.  Stassano.  Gives  a  resume  of 
the  present  position  of  electrothermal 
metallurgy,  describing  two  types  of  fur- 
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iiace,  aiQd  giving  results  of  experiments. 
Ills.  68uo  w.  Elect'n,  Lond — Sept.  7, 
1906.     No    79222  A. 

Nickel  Plating. 

A  Serviceable  Black  Nickel  Solution. 
Frank  Noir  Gives  the  black  nickel  solu- 
tion found  satisfactory  by  the  writer,  and 
directions  for  operating  it.  Ills.  1500  w. 
Brass  Wld — Aug.,  1906.    No.  79493. 

Nitrogen. 

I  he  Electrical  Fixation  of  Atmospheric 
Nitrogen  (Die  Darstellung  von  Stiekstoff- 
SauerstorT  Verbindungen  aus  Atmosphar- 
ischer  Luft  auf  Elektrischem  Wege).  Dr. 
O.  Kausih  A  critical  review  of  the  vari- 
ous pat  ems  since  Ly02.  3500  w.  Elektro- 
eheniische  Zeitschr — Aug.,  1906.  No.  79366 
G. 
Oxygen. 

'\  he  Liquefaction  of  Air  and  Processes 
of  Separating  Oxygen  (Ueber  Luftver- 
fiussigungs  unci  Sauerstoffgewinnungs 
Verfahren).  Rudolf  Mewes.  A  review 
of  the  thermodynamics  of  the  liquefaction 
of  air,  with  reference  to  the  commercial 
production  of  oxygen.  Serial.  .  Part  1. 
3000  w  Elektroc'hemische  Zeitschr — 
Sept.,  1906.  No.  79367  G. 
Ozone. 

An  Improved  Ozone  Generator. 
Charles  1 1  Coar.  An  explanation  of 
what  ozone  is,  and  a  brief  account  of  its 
discovery,  with  illustrated  description  of 
an  improved  generator.  1800  w.  Sci 
Am — Sept.  29,  1906.    No.  79500. 

ELECTRO-PHYSICS. 

Alternating  Waves. 

'1  he  Effect  of  Iron  in  Distorting  Al- 
ternating Current  Wave  Form.  Frederick 
Bedell  and  Elbert  B.  Tuttle.  A  theoreti- 
cal study  of  the  harmonics  introduced  by 
iron  into  the  current  wave,  particularly 
the  third  harmonic,  and  the  hysteresis 
loop  of  the  iron  to  which  these  harmon- 
ics are  due.  Curves  and  tables.  3500  w. 
Am  Inst  of  Elec  Engrs — Sept.  28,  1906. 
No.  79508  D. 

Electrical  Discharge. 

'1  he  Electrical  Discharge  in  Air,  and 
Its  Commercial  Application.  Sidney, Lce- 
thani  and  William  Cramp.  Read  before 
the  British  Assn.  A  report  of  investiga- 
tions, describing  the  construction  and  ap- 
plication of  the  apparatus  developed,  the 
electrical  phenomena  involved,  and  the 
chemical  phenomena.  Ills.  7800  w.  Elec 
Engr,  Lond— Aug.  24,  1906.  No.  78996  A. 

Electrical  Oscillations. 

I  he   Effect  of  Electrical  Oscillations 

.  on  Iron  in  a  Magnetic  Field.  W.  H. 
Eccles.  Abstract  of  a  paper  read  before 
the  Physical  Soc.  Reports  investigations 
of  the  action  of  high-frequency  oscilla- 
tions upon  iron  held  magnetized  in  a 
magnetic  held.  2000  w.  Elect'n,  Lond — 
Aug.  24,  1906.    No.  79006  A. 
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Induction. 

On  the  Electric  Inductive  Capacities 
of  Dry  Paper  and  of  Solid  Cellulose. 
Albert  Campbell.  Read  before  the  Royal 
Soc.  Reports  tests  made  on  samples  of 
paper  obtained  from  four  different  cable 
manufacturers,  describing  methods  of 
testing.  2500  w.  Elect'n,  Lond — Aug. 
31,  1906.  Serial.  1st  part.  No.  79133  A. 
Magnetic  Fields. 

Some  Phenomena  of  Single-Phase 
Magnetic  Fields.  B.  G.  Lamme.  Gives 
costs  and  methods  of  analyzing  the  sin- 
gle-phase field,  furnishing  a  simple  ex- 
planation of  certain  characteristics  of 
single-phase  machinery.  2400  w.  Elec 
Jour — Sept.,  1906.    No.  79264. 

The  Rotating  Magnetic  Field.  R.  E. 
Hellmund.  A  discussion  of  the  nature 
of  rotating  magnetic  field,  its  distribution, 
and  the  pole  faces,  its  speed  of  rotation, 
etc.  Considers  in  detail  a  threephase 
motor  with  one  slot  per  pole  per 
phase  in  both  members.  2800  w.  Elec 
Rev,  N  Y— Sept.  22,  1906.  No.  79415. 
Magnets. 

Characteristic  Performance  of  Poly- 
phase Magnets.  D.  L.  Lindquist.  An  in- 
vestigation of  the  influence  exerted  by 
the  coil  resistance  and  also  the  external 
resistance.  Ills.  2000  w.  Elec  Wld — 
Sept.  22,  1906.    No.  79475- 

GENERATING  STATIONS. 

Alternators. 

Self-Exciting,  Low-Frequency  Alter- 
nator. G.  Faccioli.  Discusses  an  inter- 
esting self-exciting  generator  devised  by 
William  Stanley,  giving  an  outline  de- 
scription. Also  editorial.  4500  w.  Elec 
Wld — Sept.  15,  1906.   No.  79247. 

The  Sudden  Short-Circuiting  of  Al- 
ternators. F.  Punga.  A  study  of  the 
factors  that  effect  the  difference  between 
a  gradual  short  circuit  and  a  sudden 
short  circuit.  Gives  an  approximation 
to  that  which  actually  happens.  2700  w. 
Elect'n,  Lond— Aug.  31,  1906.  No.  79132 
A. 

Baltimore. 

The  Westport  Power  Plant  at  Balti- 
more, Md.  Illustrated  description  of  an 
electric  generating  station  with  a  capa- 
city of  33000  h.  p.  The  building  is  of  re- 
inforced concrete.  4000  w.  Eng  Rec — 
Sept.  1,  1906.    No.  78925. 

Westport  Station  of  the  Consolidated 
Gas,  Electric  Light  and  Power  Company 
of  Baltimore.  Illustrated  description  o£ 
this  power  station  and  its  equipment- 
The  building  is  of  reinforced  concrete. 
4500  w.  Elec  Wld — Sept.  1,  1906.  No. 
78976. 
Brushes. 

Carbon  Brushes  v.  Copper.  E.  Austin. 
Briefly  considers  the  merits  and  demerits 
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of  the  two  kinds  of  brushes,  urging  the 
use  of  copper  brushes  for  certain  classes 
of  machines.  900  w,  Elee  Engr,  Lond — 
Aug.  30,  1906.    No.  78126  A. 

Tests  on  Dynamo  Brushes.  An  ac- 
count of  tests,  carried  out  under  Prof. 
Arnold,  consisting  in  the  measurement 
of  the  voltage  drop  at  different  current 
densities  between  brushes  of  various 
qualities  and  a  slip-ring  rotated  at  various 
speeds.  2000  w.  Elec  Engr,  Lond — 
Sept.  7,  1906.  No.  79215  A. 
Charges. 

Equitable  Charging  for  the  Supply  of 
Energy  by  Municipal  Electricity  Under- 
takings. J.  Horace  Bowden.  Shows  that 
neither  the  maximum  demand  nor  the 
flat  rate  systems  are  equitable,  and  sub- 
mits a  system  considered  just  and  ex- 
pedient. i8oo  w.  Elec  Rev,  Lond — Aug. 
31,  1906.   No.  79128  A. 

Combined  Plant. 

-A  Combination  Ice  Making  and  Light- 
ing Plant.  Illustrated  description  of  a 
new  plant  at  Caruthersville,  Mo.,  #  and 
discusses  the  advantages  of  combining 
electric  lighting,  ice-making  and  cold 
storage  plants.  2500  w.  Ice  &  Refrig — 
Sept.,  1906.    No.  78919  C. 

Economies. 

The  Easiest  Place  to  Work  Central 
Station  Economies.  R.  B.  Holbrook. 
Considers  the  economies  needed  in  the 
boiler-room.  2000  w.  Elec  Wld — Sept. 
1,  1906.    No.  78981. 

Electric  Machinery. 

High-Speed  Electric  Machinery,  with 
Special  Reference  to  Steam-Turbine  Ma- 
chines. Prof.  Silvanus  P.  Thompson. 
Howard  lecture.  Discusses  the  problems 
of  electric  design  as  affected  by  speed 
and  rated  output  in  this  first  lecture.  Ills. 
6200  w.  Jour  Soc  of  Arts — Sept.  14, 
1906.    Serial.    1st  part.    No.  79437  A. 

Gas  Power. 

See  Mechanical  Engineering,  Combus- 
tion Motors. 

Hydro -Electric. 

Electric  Generating  Station  of  the 
Holyoke  Water  Power  Company.  Il- 
lustrated detailed  description  of  the  larg- 
est water-power  in  New  England,  fur- 
nishing power  for  large  paper  mills  and 
Other  industries.  3500  w.  Elec  Wld — 
Sept.  15,  1906.    No.  79246. 

Electric  Power  from  Southern  Water- 
falls. J.  W.  Fraser.  Reviews  the  water 
power  situation  in  the  south  since  the 
introduction  of  the  electric  drive,  and 
the  progress  of  this  work.  Ills.  4500  w. 
Elec  Rev,  N  Y— Sept.  8,  1906.  No.  79051. 

The  Hydro-Electric  Station  at  St.  Ce- 
zaire  on  the  Siagne  (L'Usine  Hydro- 
Electrique  de  la  Siagne  a  Saint  Cezaire). 
P.  Chignaterie.  ^  Describing  the  tunnel 
and  pipe  line,  with  plans  and  details  of 
the  power  station.    The  plant  is  to  be 


operated  with  that  at  Entraygues,  in  the 
south  of  France,  near  Cannes.  2000  w. 
1  plate.  Genie  Civil — Aug.  25,  1906.  No. 
793i8  D. 

The  New  Hydro-Electric  Station  of 
the  Holyoke  Water  Co.  The  first  of  a 
series  of  articles  giving  an  illustrated 
detailed  description  of  this  important 
plant,  which  furnishes  power  for  large 
paper  mills  and  other  purposes.  2500  w. 
Eng  Rec — Sept.  15,  1906.  Serial.  1st 
part.    No.  79156. 

The  Truckee  River  General  Electric 
Company.  Extract  from  a  forthcoming 
volume  by  A.  W.  Clapp.  Illustrated  de- 
scription of  the  plant  constructed  to 
supply  power  to  the  Comstock  mines, 
Nevada,  and  of  additional  plants.  2400 
w.  Elec  Rev,  N  Y — Sept.  22,  1906.  No. 
79416. 

Water-Power  Station  at  Launceston, 
Tasmania.  A.  Martinek  and  A.  Lauri. 
Abstract  translation  from  Elektrotech- 
nische  Zeitschrift.  Describes  a  turbine 
station,  the  water-power  being  derived 
from  the  South  Esk  River,  and  trans- 
mitted three  miles.  1400  w.  Elect'n, 
Lond — Aug.  24,  1906.  No.  79004  A. 
Municipal  Plant. 

The  Frankfort  Central  Station.  B.  F. 
Hirschauer.  Illustrated  description  of 
a  large  German  municipal  power  plant. 
2500  w.  Elec  Rev,  N  Y— Sept.  15,  1906. 
No.  79164. 
Short-Circuiting. 

The  Sudden  Short-Circuiting  of  Poly- 
phase Generators  (Der  Plotzliche  Kurz- 
schluss  von  Drehstromdynamos).  F. 
Punga.  A  mathematical  analysis  of  the 
difference  in  the  effects  of  gradual  and 
sudden  short-circuits  in  alternators.  5000 
w.  Elektrotech  Zeitschr — Sept.  6,  1906. 
No.  79358  B. 
Transformers. 

Properties,  of  the  Series  Transformer. 
W.  B.  Gump.  Gives  an  explanation  of 
characteristics  of  the  series  transformer. 
Diagrams.  1700  w.  Elec  Wld — Sept.  1, 
1906.   No.  78979. 

The  Current  Transformer.  Kenneth 
L.  Curtis.  A  study  of  transformers  used 
in  connection  with  electric  meters,  in 
order  to  convert  the  line  currents  into 
currents  which  are  within  the  safe  work- 
ing limits  of  the  meter.  Diagrams,  for- 
mulae, and  curves.  1700  w.  Am  Inst 
of  Elec  Engrs — Sept.  28,  1906.  No. 
79509  D. 

LIGHTING. 

Glow-Lamps. 

Notes  on  Glow-Lamp  Standards  and 
Glow-Lamp  Photometry.  J.  S.  Dow.  On 
methods  of  testing  and  comparing.  2500 
w.  Elect'n,  Lond— Sept.  14,  1906.  No. 
79455  A. 
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Illumination. 

Illumination.  Prof.  W.  S.  Franklin 
and  Prof.  William  Esty.  A  condensed 
chapter  from  a  book  by  the  authors. 
Deals  with  problem  of  efficient  lighting 
of  rooms.  2400  w.  Elec  Wld — Sept  1, 
1906.  No.  78978. 
Osram. " 

The  Osram  Lamp  (Die  Osram- 
Lampe).  Data  and  results  of  tests  by  the 
Reichsanstalt  upon  the  new  incandescent 
electric  lamp  of  Dr.  Auer  von  Welsbach. 
2000  w.  Elektrotech  Zeitschr — Aug.  9, 
1906.  *No.  79348  B. 
Photometry. 

See  Electrical  Engineering,  Measure- 
ment. 
Tungsten. 

The  Tungsten  Lamp.  Gives  a  review 
of  what  has  been  done  towards  the  de- 
velopment of  this  new  lamp,  especially 
work  in  Europe  and  the  facts  relating 
to  the  preparation  of  the  filaments.  4000 
w.   Elec  Wld— Sept.  1,  1906.    No.  78975. 

MEASUREMENT. 

Diagram. 

The  General  Polyphase  Diagram  (Das 
Allgemeine  Drehstrom-Diagramm).  F. 
Niethammer.  Deriving  a  polar  diagram 
for  the  graphical  solution  of  problems 
relating  to  generators,  motors,  trans- 
formers and  regulators.  Two  articles, 
8000  w.  Elektrotech  u  Maschinenbau — 
Aug.  12,  19,  1906.  No.  79360  each  D. 
Electrical  Units. 

On  the  Experimental  Determination 
of  the  Ratio  of  the  Electrical  Units. 
Lord  Rayleigh.  Suggestions  in  regard 
to  the  principal  determinations,  the 
methods,  etc.  1500  w.  Elect'n,  Lond — 
Sept.  7,  1906.  Serial.'  1st  part.  No. 
7Q226  A. 
Frequencies. 

The  Measurement  of  Frequencies  of 
Alternating  Currents  (Verfahren  zur 
Messung  von  Wechelstrom  -  Frequen- 
zan).  W.  Peukert.  Describing  the  use 
of  the  method  of  measuring  frequencies 
by  weighing  a  coil  of  which  the  coefficient 
of  self-induction  is  known.  1800  w. 
Elektrotech  Zeitschr — Aug.  16,  1906.  No. 
79350  B. 
Galvanometers. 

The  Alternating-Current  D'Arsonval 
Galvanometer.  W.  S.  Franklin  and  L. 
A.  Freiidenberger.  Describes  an  instru- 
ment of  the  shunt  magnet  type,  said  to 
be  almost  as  sensitive  as  the  direct-cur- 
rent instrument.  800  w.  Elec  Wld — 
Sept.  22,  1906.    No.  79477. 

The  Theory  of  "  Moving  Coil "  and 
Other  Kinds  of  Ballistic  Galvanometers. 
Prof.  Harold  A.  Wilson.  Develops  the 
proper  formulae  for  ballistic  galvanome- 
ters of  several  types  in  general  use.  1000 
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w.    Elect'n,  Lond — Sept.  14,  1906.  No. 
79456  A. 
Meters. 

Limitations  of  Three-Wire  Energy 
Motor-Meters.  H.  G.  Solomon.  Aims 
to  show  that  the  three-wire  energy  mo- 
tor meter  correctly  measures  the  energy 
consumption  under  certain  conditions 
only.  1200  w.  Elec  Rev,  Lond — Aug. 
31,  1906.    Serial.    1st  part.   No.  79129  A. 

Phase  Differences. 

The  Measurement  of  Phase  Differ- 
ences. Charles  V.  Drysdale.  Considers 
experimental  methods  of  phase  measure- 
ments at  high  power  factors,  at  low 
power  factors  and  of  small  differences 

«  of  phase.    Diagrams.    2000  w.  Elect'n, 
Lond — Aug.  24,  1906.    Serial.    1st  part. 
.  No.  79003  A. 

Photometry. 

Color  Phenomena  in  Photometry.  J. 
S.  Dow.  Read  before  the  Physical  Soc. 
An  account  of  experiments  carried  out 
by  the  writer  on  an  ordinary  photomet- 
rical  bench.  5000  w.  Elect'n,  Lond — 
Aug.  24,  1906.    No.  79007  A. 

Resistances. 

Experiments  on  Water  Resistances. 
Karl  Wallin.  Abstract  translation  from 
Elektrotechnische  Zeitschrift.  Gives  re- 
sults of  experiments  carried  out  in  the 
Technical  High  School  at  Stockholm. 
1003  w.  Elect'n,  Lond — Sept.  7,  1906. 
No.  79225  A. 

Some  Experiments  with  Water  Resist- 
ances (Einige  Untersuchungen  iiber 
Wasserwiderstande).  Karl  Wallin.  A 
discussion  of  errors  which  may  occur  in 
the  use  of  water  resistances  in  tests  of 
electrical  machinery.  1800  w.  Elektro- 
tech Zeitschr— Aug.  9,  1906.  No.  79345  B. 
Testing. 

Accurate  Speed,  Frequency  and  Ac- 
celeration Measurements.  Charles  V. 
Drysdale.  A  review  of  the  methods  of 
testing  in  general  use.  Ills.  2000  w.  Elec 
Rev,  Lond — Sept.  7,  1906.  Serial.  1st 
part.    No.  79219  A. 

Time  Measurements. 

The  Practical  Application  of  Electric- 
ity to  the  Determination  of  Intervals  of 
Time  (Die  Praktische  Anwendung  Di- 
rekter  Zeitbestimmung  im  Messwesen 
der  Schwachstromtechnik\  H.  C. 
Steidle.  Describing  the  application  of 
condenser  discharges  to  the  measure- 
ment of  the  time  action  of  electric  relays. 
6000  w.  Elektrotech  Zeitschr — Aug.  16, 
1906.    No.  79349  B. 

Windings. 

On  the  Rapid  Calculation  of  Field 
Coil  Windings.  George  T.  Hanchett. 
Gives  tables  useful  in  facilitating  calcu- 
lations, explaining  their  application. 
1 100  w.  Elec  Wld— Sept.  8,  1906.  No. 
79198. 
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MOTORS. 

Brush  Holders. 

Importance  of  Effective  Brush-Holder 
Inspection.  Henry  Schlegel.  Explains 
the  functions  required  of  brush-holders 
and  considers  the  troubles  incident  to  ir- 
regularities in  the  brush  gear.  4000  w. 
St  Ry  Jour — Sept.  8,  1906.  No.  79041  C. 
Care. 

The  Ill-Treatment  of  Electric  Motors. 
Considers  the  causes  of  breakdowns  due 
to  ill-treatment.  1500  w.  Mech  Engr — 
Aug.  25,  1906.    No.  78993  A. 

Commutation. 

Commutation  in  a  Four-Pole  Motor. 
J.  K.  Catterson-Smith.  Reports  results 
of  investigations  made  with  a  view  toft 
recording  by  means  of  the  oscillograph" 
the  actual  manner  in  which  the  current 
is  reversed  during  commutation.  Dia- 
grams. 2400  w.  Elec  Engr,  Lond — 
Aug.  24,  1906.   No.  78997  A. 

Interpole. 

The  Influence  of  Interpoles  upon  the 
Design  of  Continuous-Current  Motors 
(Betrachtungen  iiber  den  Einfluss  des 
Wendepoles  auf  den  Entwurf  Normaler 
Gleichstrommaschinen).  W.  Oelschlager. 
Showing  the  increase  in  capacity  and 
general  structural  advantages  obtained 
by  the  use  of  interpoles.  3000  w.  Elek- 
trotech  Zeitschr — Aug.  23,  1906.  No. 
79352  B. 
Regulation. 

The  Voltage  Regulation  of  the  Con- 
tinuous-Current Dynamo.  H.  M.  Hobart. 
Describes  a  satisfactory  method  of  pre- 
determining the  regulation  of  continuous- 
current  dynamos,  chiefly  by  reference  to 
the  550-K.  W.  dynamo.  1400  w.  Elec 
Rev,  Lond — Aug.  24,  1906.  No.  79000  A. 
Single  Phase. 

Alternating-Current  Commutator  Mo- 
tors (Ueber  Wechselstrom-Kommutator- 
motoren).  F.  Eichberg.  A  comparison 
of  the  series  motor  with  the  compensated 
repulsion  motor.  4000  w.  Elektrotech 
Zeitschr — Aug.  16,  1906.    No.  79351  B. 

Calculation  of  Starting  Apparatus  for 
Single- Phase  Induction  Motors.  Sug- 
gests a  simple  graphical  method  for  the 
predetermination  of  the  starting  torque, 
and  for  a  rational  calculation  of  the 
starting  phase  and  starting  apparatus  in 
the  single  phase  induction  motor  without 
commutator.  1800  w.  Elec  Rev,  Lond — 
Aug.  24,  1906.    No.  79001  A. 

Commutation  in  Single-Phase  Motors 
at  Starting.  Marius  Latour.  Gives  a 
mathematical  and  a  graphical  represen- 
tation. 1000  w.  Elec  Wld— Sept.  8, 
1906.    No.  79199. 

The  Theory  of  Single-Phase  Commu- 
tator Motors,  with  Reference  to  Leak- 
age (Die  Theorie  der  Emphasigen  Kom- 
mutatormotoren    mit  Berucksichtigung 


der  Streuung).  Dr.  A.  Thomalen.  A 
mathematical  analysis  of  the  losses  in 
single-phase  motors,  reviewing  the  dis- 
cussion of  Sumec.  2500  w.  Elektrotech 
u  Maschinenbau — Sept.  9,  1906.  No. 
79363  D. 

TRANSMISSION.. 

Arresters. 

The  Benefit  of  Enquiry  in  Lightning- 
Arrester  Practice.  N.  J.  Neale.  Dis- 
cusses needed  investigation  of  lightning- 
protection  apparatus,  and  the  informa- 
tion available  concerning  the  performance 
of  apparatus  now  in  use.  3500  w.  Elec 
Rev,  N  Y— Sept.  8,  1906.    No.  79050. 

Insulators. 

The  Samenza  Porcelain  Insulator  at 
the  Milan  Exhibition.  Illustrates  and 
describes  a  new>  insulator  devised  and 
perfected  by  Italian  engineers.  1000  w. 
Elec  Rev,  Lond — Aug.  31,  1906.  No. 
79131  A. 

Line  Measurements. 

Measurements  on  Lines  without  Using 
Testing  Wires  (Ueber  Fernspannungs- 
Messung  ohne  Priifdrahte).  G.  Rasch. 
Describing  the  use  of  measuring  trans- 
formers for  the  determination  of  the  volt- 
age at  the  end  of  a  line.  1800  w.  Elek- 
trotech Zeitschr — Aug.  30,  1906.  No. 
79355  B. 

Lines. 

•  Power  Transmission  Lines.  T.  L. 
Kolkin.  ^  Discusses  important  points  in 
the  laying  out  of  transmission  lines. 
1200  w.  Elec  Rev,  Lond — Sept.  14,  1906. 
Serial.  1st  part.  No.  79444  A. 
Overhead. 

English  Overhead  Transmission  Lines 
and  Distribution  Mains.  Gives  recent 
regulations  issued  by  the  Board  of 
Trade,  and  an  account  of  overhead  work 
being  carried  put.  Ills.  2600  w.  Elec 
Engr,  Lond — Sept.  14,  1906.  Serial.  1st 
part.    No.  79443  A. 

MISCELLANY. 

Address. 

The  Work  of  the  Institute.  Samuel 
Sheldon.  Presidential  address  before 
the  American  Inst,  of  Elect.  Engrs., 
showing  the  scope  of  the  Institute's  ac- 
tivities, and  describing  the  work  of  the 
secretary's  office  and  of  the  various  com- 
mittees. 3500  w.  Am  Inst  of  Elec 
Engrs — Sept.  28,  1906.  No.  79507  D. 
Paris. 

The  Future  Regime  of  Electricity  in 
Paris.  An  explanation  of  the  situation  in 
regard  to  the  supply  and  distribution  of 
electrical  energy.  The  city  is  at  present 
supplied  by  six  companies,  called  the  six 
Sectors,  whose  concessions  are  about  to 
expire.  900  w.  Elec  Rev,  Lond — Sept. 
14,  1906.    No.  79447  A. 


We  supply  copies  of  these  articles.    See  page  3T9- 


INDUSTRIAL  ECONOMY 


Austria. 

Austria  and  Her  Industries.  An  ac- 
count of  the  special  aid  rendered  by  the 
Government  for  the  encouragement  of 
industry,  illustrating  some  of  the  shops. 
2500  w.  Engr,  Lond — Aug.  31,  1906. 
No.  79149  A. 

Development. 

The  Development  of  the  West.  C.  A. 
Cairns.  Extracts  from  an  address  at  a 
meeting  of  the  Int.  Assn.  of  Ticket 
Agents,  Historical  review  of  the  prog- 
ress and  causes  that  have  contributed  to 
the  wonderful  growth.  1500  w.  Ry 
Age — Sept.  7,  iqo6.    No.  79074. 

Industrial  Training. 

An  Experiment  in  Industrial  Train- 
ing. Magnus  W.  Alexander.  An  illus- 
trated article  explaining  the  apprentice- 
ship system  of  the  General  Electric  Co., 
at  West  Lynn,  Mass.  4000  w.  Mach, 
N  Y— Sept.,  1906.    No.  78962  C. 

Labor. 

Philippine  Labor.  L.  E.  Bennett. 
Gives  information  concerning  native 
labor  in  various  parts  of  the  islands,  and 
the  traits  of  character;  their  adaptabil- 
ity and  skill  in  the  use  of  mechanical 
appliances,  etc.  Ills.  3500  w.  R  R  Gaz 
— Sept.  7,  1906.    No.  79101. 

The  Democrazation  of  Industry,  or 
Enlightened  Methods  of  Treating  the 
Employed.  H.  F.  J.  Porter.  Discusses 
the  progress  and  improvements  recently 
introduced   for  the  betterment  of  em- 


ployees, and  their  comfort,  and  the  re- 
sults. Ills.  3000  w.  Jour  Fr  Inst — 
Sept.,  1906.    No.  79261  D. 

The  Labor  Problem  in  Great  Britain. 
T.  Good.  Gives  a  proposed  solution 
after  explaining  present  conditions.  3000 
w.  Cassier's  Mag — Sept.,  1906.  No. 
79252  B. 

The  United  States  Eight-Hour  Law; 
Its  Constitutionality  and  Construction. 
William  B.  King.  A  discussion  of  the 
provisions  of  this  law.  4000  w.  Eng 
Rec — Sept.  8,  1906.  Serial.  1st  part. 
No.  79038. 
Museums. 

The  Practical  Value  of  Industrial 
Museums.  Alfred  Sang.  A  discussion 
of  the  value  of  the  industrial  museum  as 
a  force  in  educating  and  directing  inven- 
tion and  productive  energy.  3500  w. 
Engineering  Magazine — Oct.,  1906.  No. 
79381  B. 
Patents. 

Patents  as  a  Factor  in  a  Manufactur- 
ing Business.  Edwin  J.  Prindle.  The 
second  paper  discusses  the  nature  of  the 
protection  which  a  patent,  affords  to  its 
owner,  with  examples  of  various  cases. 
5000  w.  Engineering  Magazine — Oct., 
1906.  No.  79387  B. 
Reichsanstalt. 

The  Work  of  the  Reichsanstalt  in  1005. 
Editorial  review  of  the  report  for  this 
year.  5000  w.  Engng — Aug.  31,  1906. 
No.  79142  A. 


MARINE  AND  NAVAL  ENGINEERING 


Armor. 

Armor  and  Its  Attack.  N.  E.  Ed- 
wards. Read  before  the  British  Assn. 
Reviews  the  history  of  armor  protection 
for  ships  and  its  development,  manufac- 
ture, etc.  Ills.  4500  w.  Engr,  Lond — 
Sept.  7,  1906.    No.  79242  A. 

Armor  and  Ships.  Prepared  for  use 
in  the  Department  of  Artillery,  U.  S. 
Artillery  School.  Considers  armor  and 
methods  of  securing  it  to  the  ship,  pene- 
tration of  projectiles,  structural  arrange- 
ment of  ships,  etc.,  etc.  Ills.  28500  w. 
Jour  U  S  Art— July,  1906.  No.  79487  D. 
Assistant  Cylinders. 

Performance  of  the  Assistant  Cylin- 
ders of  the  Washington.  W.  W.  Smith. 
Gives  the  performance  of  the  assistant 

We  supply  copies  of  tht 


cylinders,  comparing  the  performance  of 
assistant  and  balance  cylinders,  installed 
on  similar  engines  and  working  under 
the  same  conditions,  and  describes  a 
practical  method  of  analyzing  the  indi- 
cator cards  and  working  out  the  results. 
6500  w.  Jour  Am  Soc  of  Nav  Engrs — 
Aug.,  1906.    No.  79485  H. 

Battleships. 

H.  M.  Battleship  Lord  Nelson.  De- 
scription of  this  vessel,  with  an  account 
of  its  launching.  2000  w.  Engr,  Lond — 
Sept.  7,  iqo6.    No.  79238  A. 

U.  S.  Battleship  Georgia.  Clifton  Lee, 
Jr.  Illustrated  description  with  report 
of  trials.  6000  w.  Jour  Am  Soc  of  Nav 
Engrs— Aug.,  1906.    No.  79481  H. 

articles.    See  page  3*9- 
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U.  S.  Battleship  New  Jersey.  Illus- 
trated description  with  report  of  official 
trial.  3500  w.  Jour  Am  Soc  of  Nav 
Engrs — Aug.,  1906.    No.  79483  H. 

Coal  Storage. 

The  New  Floating  Coal  Depot  in 
Portsmouth  Harbor.  Frank  C.  Perkins. 
Illustrates  and  describes  an  interesting 
plant  for  the  British  Admiralty,  for 
storing  great  quantities  of  coal  afloat 
under  the  most  favorable  conditions. 
1000  w.  Marine  Engng — Oct.,  1906.  No. 
79468  C. 

Cruisers. 

Description  and  Official  Trials  of  the 
U.  S.  S.  Washington.  William  A. 
Leavitt,  Jr.  Illustrated  detailed  descrip- 
tion of  the  vessel,  its  equipment,  and 
trials.  2500  w.  Jour  Am  Soc  of  Nav 
Engrs — Aug.,  1906.    No.  79480  H. 

H.  M.  S.  Natal.  Illustrated  descrip- 
tion of  this  warship  and  its  equipment. 
1500  w.  Engr,  Lond — Aug.  24,  1906. 
No.  79019  A. 

U.  S.  S.  St.  Louis.  James  Nelson 
Alexander.  Illustrations,  description,  and 
report  of  official  trial.  8000  w.  Jour 
Am  Soc  of  Nav  Engrs — Aug.,  1906.  No. 
79478  H. 
Evaporators. 

Marine  Evaporators.  John  Neill.  De- 
scribes various  makes,  their  construc- 
tion and  working,  explaining  the  neces- 
sity which  led  to  their  adoption  on  all 
classes  of  steamships.  Plate.  5500  w. 
Trans  N-E  Coast  Inst  of  Engrs  &  Ship- 
bldrs — Aug.,  1906.  No.  79256  D. 
Fire-Boat. 

A  Large  Motor  Fire-Boat.  Illustrated 
description    of    a    powerful    boat  for 
Huelva,  Spain.    600  w.     Auto  Jour — 
Sept.  1,  1906.    No.  79111A. 
Fire- Extinguishing. 

Fire-Extinguishing  Apparatus  on 
Board  Ship.  Illustrated  description  of 
the  fire-extinguishing  apparatus  installed 
on  the  S.  S.  Aydon,  which  uses  sulphur 
dioxide  gas  in  place  of  water  or  steam. 
1 100  w.  Engr,  Lond — Sept.  7,  1906.  No. 
79239  A. 
Gyroscope. 

The  Gyroscopic  Action  of  Rotating 
Fly  Wheels  on  Shipboard  (Gyroskopis- 
chen  Einfluss  Rotierender  Schwunrader 
an  Bord  von  Schiffen).  O.  Schlick.  A 
discussion  of  the  practicability  of  em- 
ploying heavy  rotating  wheels  to  lessen 
the  rolling  of  ships.  3000  w.  Zeitschr 
d  Ver  Deutscher  Ing — Sept.  8,  1906.  No. 
79312  D. 
Harbor  Vessel. 

Harbor  Service  Vessel  for  the  Mid- 
land Railway  Company.  Illustrations, 
with  brief  description  of  the  "  Wyvern  " 
for  service  at  Heysham  Harbor.  200  w. 
Engng — Aug.  24,  1906.  No.  79009  A. 


Indicator. 

Depth  Indicator  for  Torpedo  Boats. 
Illustrates  and  describes  an  interesting 
apparatus  devised  by  Elliott  Bros,  of 
London,  based  on  results  of  experiments 
carried  out  by  Harold  Yarrow,  of  the 
firm  of  naval  shipbuilders.  1500  w.  Sci 
Am  Sup— Sept.  29,  1906.  No.  79505. 
Liner. 

The  Cunard  Express  Liner  "  Maure- 
tania."  An  illustrated  article  giving  de- 
scription and  full  particulars  in  regard  to 
the  construction  and  equipment  of  this 
fine  Cunard  steamship.  Plates.  7500  w. 
Engng— Sept.  14,  1906.  No.  79449  A. 
Marine  Engines. 

A  Compound  Engine  Design.  Draw- 
ings and  description.    1000  w.  Marine 
Engng— Oct.,  1906.    No.  79467  C. 
Marine  Railway. 

How  to  Build  a  Small  Marine  Rail- 
way. Charles  G.  Davis.  An  illustrated 
article  describing  in  detail  the  construc- 
tion of  a  railway  for  a  yacht  yard.  3800 
w.  Rudder — Sept.,  1906.  No.  79028  C. 
New  Route. 

Opening  of  a  New  Route  to  Ireland. 
An  illustrated  account  of  the  new  route 
opened  from  Fishguard  to  Rosslare.  A 
scheme  of  the  Great  Western  Company. 
The  present  article  describes  the  Fish- 
guard works.  4800  w.  Engr,  Lond — 
Aug.  31,  1906.  Serial.  1st  part.  No. 
79145  A. 
Propulsion. 

The  Del  Proposto  System  of  Electrical 
Transmission  Gear  for  the  Propulsion  of 
Ships  by  Irreversible  Engines.  Describes 
an  electrical  method  of  power  transmis- 
sion, more  particularly  intended  for  ap- 
plication to  Diesel  engines.  Ills.  1700 
w.  Elect'n,  Lond — Sept.  7,  1906.  No. 
79224  A. 

Shipbuilding. 

Where  the  Ships  Are  Made.  Arthur 
L.  Rice.  An  illustrated  description  of 
the  shops  and  power  plant  of  the  New 
York  Shipbuilding  Co.,  at  Camden,  N.  J. 
3000  w.  Engr,  U  S  A— Sept.  1,  1906. 
No.  79086  C. 

Steamboat. 

New  Steamboat  Hendrick  Hudson.  Il- 
lustrated detailed  description  of  this  fine 
passenger  vessel  for  service  on  the  Hud- 
son River,  with  report  of  the  first  trip. 
6000  w.  Naut  Gaz — Aug.  30,  1906.  No. 
78961. 

Steamships. 

New  Canadian  Steamer  Cassandra. 
Illustration,  with  description,  of  a, twin- 
screw  steamer  having  novel  features  by 
which  passenger  space  is  transformed 
into  cargo  space  and  for  the  carrying 
of  cattle,  and  vice  versa.  1500  w.  Engr, 
Lond — Sept.  7,  1906.    Nor  79240  A. 


We  supply  copies  of  these  articles.    See  page  319. 
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Testing  Tank. 

The  Testing  Tank  of  the  French  Navy 
at  Paris  (Le  Bassin  d'Experiences  de  la 
Marine  Frangaise  a  Paris).  L.  Piaud. 
A  full  account  of  the  construction*  of 
the  tank,  the  electric  touring  bridge  and 
the  machine  for  shaping  the  paraffine 
models.  The  tank  is  135  metres  long, 
10  metres  wide  and  4  metres  deep.  3000 
w.  1  plate.  Genie  Civil — Sept.  8,  1906. 
No.  79323  D. 
Torpedo-Boats. 

Some  Accidents,  Repairs,  Etc.,  to  the 
Vessels  of  the  Torpedo-Boat  Flotilla 
(November,  1901,  to  January,  1903),  and 
of  the  First  Torpedo  Flotilla  (January, 
1903,  to  April,  1904).  L.  H.  Chandler. 
A  brief  account  of  the  more  unusual 
matters  of  interest  of  this  cruise. 
Ills.  5700  w.  Jour  Am  Soc  of  Nav 
Engrs — Aug.,  1906.    No.  79479  H. 

Types    of    French    Torpedo  Boats. 
Brief   illustrated   descriptions.     700  w. 
Engr,  Lond — Sept.  7,  1906.   No.  79241  A. 
Turbine  Steamers. 

Characteristics  in  Design  and  Arrange- 
ment of  Marine  Turbines  and  Propel- 
lers.   Ernest  N.  Janson.    Deals  with  the 


Parsons  turbine  when  used  for  marine 
purposes.  8000  w.  Jour  Am  Soc  of  Nav 
Engrs — Aug.,  1906.    No.  79484  H. 

Combined  Piston  and  Turbine  Engines 
for  Ships  (Ueber  Combinierte  Kolben- 
maschinen  und  Turbinenanlagen  fur 
Schiffe).  Dr.  H.  Fottinger.  With  illus- 
trations of  various  combinations  of  recip- 
rocating engines  for  manoeuvring,  and 
turbines  for  direct  propulsion.  4000  w. 
Zeitschr  f  d  Gesamte  Turbinenwesen — ■ 
July  20,  1906.    No.  79300  D. 

The  Belgian  Turbine  Steamship  Prin- 
cess Elisabeth  (Der  Belgische  Turbinen 
Postdampfer  Princesse  Elisabeth).  De- 
tails of  hull,  machinery  and  equipment  of 
a  turbine  steamer  for  the  mail  and  pas- 
senger, service  between  Ostend  and 
Dover.  Serial.  Part  I.  4000  w.  1  plate. 
Zeitschr  d  Ver  Deutscher  Ing — Sept.  8, 
1906.    No.  79310  D. 

Twin  Screw  Turbine  Steamship  Oriole. 
Illustrated  detailed  description  of  a  steel 
steamship  of  the  hurricane  deck  type, 
fitted  with  Curtis  steam  turbines.  3000 
w.  Marine  Engng — Oct.,  1906.  No.  79- 
466  C. 
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AUTOMOBILES. 

Air-Cooling. 

The  Problem  of  Air-Cooling  Petrol 
Engines.  Max  A.  R.  Brunner.  An  ex- 
planation of  the  scientific  principles  on 
which  air-cooling  is  based,  describing 
good  examples  of  American  practice. 
Ills.  3500  w.  Autocar — Sept.  1,  1906. 
Serial.    1st  part.   No.  791 13  A. 

Ambulance. 

A  Motor  Ambulance  for  the  United 
States  Army.  Waldon  Fawcett.  Illus- 
trated description  of  a  steam  motor  ve- 
hicle for  hospital  service.  900  w.  Sci 
Am— Sept.  8,  1906.    No.  79078. 

Axles. 

Automobile  Front  Axle  Construction. 
Detailed  discussion  of  front  axles,' their 
manufacturing  methods,  types  of  steer- 
ing knuckles,  etc.  Ills.  2000  w.  Au- 
tomobile— Sept.  6,  1906.  No.  79085. 
Boilers. 

Boilers  for  Motor  Cars.    Brief  illus- 
trated descriptions  of  various  types  used 
on  steam  motor  cars.   400  w.    Ry  Age — 
Sept.  21,  1906.    No.  79424. 
Collisions. 

Collision  Forces  in  Automobiles.  Wil- 
liam F.  Durand.  Considers  some  of  the 
conditions  which  determine  the  amount 
of  destructive  energy  liberated.  4000  w. 
Automobile— Aug.  30,  1906.    No.  78910. 

We  supply  copies  of  tht 


Competition. 

New  Serious  Competitors  of  Electric 
Motor  Cars.  An  illustrated  article  giv- 
ing information  concerning  the  trackless 
trolley  used  in  Germany  and  France;  the 
motor  omnibuses  used  in  England,  etc. 
2000  w.  Elec  Wld — Sept.  8,  1906.  No. 
79197. 

Crank-Shaft. 

A  High-Grade  Car-Motor  Crank-Shaft. 
Hugh  Dolnar.  Illustrates  and  describes 
the  crank-shaft  of  the  American  "  Mer- 
cedes "  car,  and  explains  why  copies  of 
foreign  cars  cost  more  than  the  Ameri- 
can cars.  Ills.  1800  w.  Am  Mach — 
Vol  29.   No.  37.   No.  79187. 

F.  I.  A.  T 

The  F.  I.  A.  T.  Automobiles  (Les  Voi- 
tures  Automobiles  F.  I.  A.  T.).  F. 
Drouin.  An  illustrated  account  of  the 
latest  machines  of  the  Fabrica  Italiana 
di  Automobili  Torino,  with  photographs 
of  the  motors  and  the  speed  changing 
gear.  1200  w.  Genie  Civil — Sept.  1,  1906. 
No.  79320  D. 
Gauge. 

The  T.  &  M.  Tyre  Gauge.  Comments 
on  correct  inflation  versus  undue  depreci- 
ation, and  an  illustrated  description  of 
this  tyre  tester.  1500  w.  Auto  Jour — 
Sept.  1,  1906.    No.  791 10  A. 

articles.    See  page  319. 
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Omnibuses. 

,  Local  Automobile  Omnibus  Service  on 
the  Coast  of  Normandy  (Service  Re- 
gional d'Omnibus  Automobiles  sur  la 
Cote  Normande).  Lt.  Col.  G.  Espitallier. 
*  With  map  of  the  routes,  views  of  the 
machines,  and  an  account  of  the  develop- 
ment of  the  service.  3500  w.  Genie 
Civil— Aug.  11,  1906.  No.  79314  D- 
Racing  Cars. 

Machines  in  the  Elimination  Race  for 
the  Vanderbilt  Cup.  Illustrations  of  six 
of  the  eight  different  makes  of  machines, 
with  description  of  some  of  them,  and 
report  of  the  result  of  the  race.  2500  w. 
Sci  Am— Sept.  29,  1906.    No.  79501. 

The  Tourist  Trophy  Cars.  Illustrates 
and  describes  cars  entered  for  this  race. 
2000  w.  Autocar — Sept.  1,  1906.  No. 
791 15  A. 

The  Tourist  Trophy  Type  of  Car. 
Some  consideration  of  the  tabulated  de- 
tails of  the  cars  entered  for  this  year's 
race  with  comparison  with  1905  cars,  and 
description  of  some  of  the  vehicles.  Ills. 
4000  w.  Autocar — Sept.  15,  1906.  No. 
79436  A. 
Regent. 

The  18  H.  P.  Four-Cylinder  Regent- 
Car.    Illustrated  detailed  description  of 
this  new  car.    1200  w.  Autocar-^Aug. 
25,  1906.    No.  78989  A. 
Renault. 

The  10-14  H.  P.  Renault  Car.  Illus- 
trated detailed  description  of  the  car  re- 
cently supplied  to  H.  M.  King  Edward. 
1400  w.  Auto  Jour— Sept.  15,  1906. 
Serial.  1st  part.  No."  79434  A. 
Roads. 

Roads  for  Motor  Traffic.  Editorial 
discussion  of  the  speed  and  dust  ques- 
tions in  regard  to  motor  cars,  and  of  the 
roads  that  will  best  remedy  the  latter; 
reviewing  also  the  report  of  the  Royal 
Commission  on  Motor-Cars.  3000  w. 
Engng— Sept.  14,  1906.  No.  79451  A. 
Russell. 

The  16-H.  P.  Russell  Car — A  Canadian 
Petrol  Vehicle.  Illustrated  detailed  de- 
scription of  a  light  car  built  in  Toronto. 
2000  w.  Auto  Jour — Sept.  8,  1906.  No. 
79214  A. 

Speed  Gear. 

A  New  and  Compact  Change  Speed 
Gear.  Illustrated  description  of  the  Hass- 
ler  transmission,  for  use  with  propeller 
shaft-drive.  It  concentrates  the  change- 
speed  mechanism,  the  bevel  driving  gears, 
and  the  differential  in  a  single  housing  on 
the  rear  axle.  1000  w.  Automobile — 
Aug.  30,  1906.    No.  7891 1. 

Standard. 

The  50  H.  P.  Standard  Six-Cylinder 
Car.  Illustrated  detailed  description  of 
the  constructional  features.  2000  w.  Au- 
tocar— Sept.  1,  1906.    No.  791 14  A. 


Tires. 

Hints  on  the  Care  of  Pneumatic  Tires. 
Suggestions  in  regard  to  the  inflation  and 
care  of  tires.  1200  w.  Automobile — Sept. 
27,  1906.    No.  79486. 

The  Care  of  Pneumatic  Tyres.  F.  J. 
J.  Glynn.  Explains  the  components  of  a 
pneumatic  motor  tyre,  and  gives  sugges- 
tions for  preserving  their  life  and  secur- 
ing the  best  service.  1600  w.  Motor  Car 
Jour— Aug.  25,  1906.    No.  78987  A. 

Wheels. 

The  Spherola  Spring  Wheel.  Illus- 
trated description.  The  leading  feature  is 
that  the  springs  are  always  equally  com- 
pressed, so  long  as  the  wheel  runs  on  a 
smooth  road,  and  when  meeting  obstacles 
all  the  springs  are  utilized  for  absorbing 
the  shock.  1200  w.  Auto  Jour — Sept.  I, 
1906.    No.  79109  A. 

The  Warley  Spring  Wheel.  Illustrated 
description  of  a  wheel  where  the  springs 
are  arranged  radially  in  the  vicinity  of  the 
hub  in  a  very  compact  manner.  900  w. 
Auto  Jour — Aug.  25,  1906.  No.  78990  A. 
Winton. 

Details  of  the  1907  Winton  Model  M. 
Line  drawings  and  description  of  the 
engine,  clutch  and  transmission  mechan- 
ism and  their  working.  1500  w.  Auto- 
mobile— Sept.  20,  1906.    No.  79408. 

COMBUSTION  MOTORS. 

Alcohol. 

Alcohol  as  a  Fuel  in  Explosion  Motors. 
•  Thomas  L.  White..  Begins  a  review  of 
the  properties  of  alcohol,  considered  as 
a  fuel  for  explosion  motors.  2200  w. 
Automobile — Sept.  20,  1906.  Serial.  1st 
part.    No.  79407. 

Alcohol  versus  Petrol.  A  letter  from 
Mr.  Radford  Cooke,  reviewing  the  efforts 
made  in  foreign  countries  to  introduce 
alcohol  and  facilitate  its  industrial  use, 
urging  the  action  of  England  in  this  mat- 
ter. 2000  w.  Auto  Jour — Sept.  1,  1906. 
No.  791 12  A. 

Feed  Apparatus. 

Liquid  Feed  Apparatus  for  Oil  En- 
gines. Illustrated  description  of  a  device 
for  supplying  liquid  fuel  to  the  carburet- 
ter of  an  internal-combustion  engine.  700 
w.  Mech  Engr — Aug.  25,  1906.  No. 
78994  A. 
Gas  Engines. 

A  New  Design  of  Gas  Engine.  Illus- 
trates and  describes  a  new  design  of  in- 
ternal combustion  engine,  intended  to 
show  the  most  advanced  practice.  It  is 
of  the  two-cycle,  single-acting,  scavenging 
type,  adapted  for  operation  with  all 
classes  of  fuel,  both  liquid  and  gaseous. 
2000  w.  Eng  Rec — Sept.  1,  1906.  No. 
78927. 


We  supply  copies  of  these  articles.    See  page  310. 
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Buckeye  Gas  Engine.  Illustrated  de- 
scription of  an  engine  for  direct  driving 
electric  generators  on  suction  producer 
gas.  1200  w.  Ry  &  Eng  Rev — Sept.  8, 
1906.    No.  79077. 

Fundamental  Principles  of  Gas  En- 
gines and  Gas  Producers.  Robert  T. 
Lozier.  Read  before  the  N.  Y.  Elec.  Soc. 
Considers  the  commercial  efficiency  and 
economy  of  gas  engines,  explaining  the 
working.  Ills.  3000  w.  Sci  Am  Sup — 
Sept.  18,  1906.  Serial.  1st  part.  No. 
79082. 

Internal-Combustion  Gas  Engines.  An 
outline  of  the  findings  of  a  committee  of 
the  Institution  of  Civil  Engineers,  ap- 
pointed to  investigate  their  efficiency. 
2500  w.  Jour  Gas  Lgt — Sept.  4,  1906. 
No.  79105  A. 

Notes  on  Gas  Engines.  On  the  govern- 
ing of  gas  engines.  1200  w.  Elec  Rev, 
Lond — Sept.  14,  1906.    No.  79445  A. 

Plain  Story  of  an  Internal  Combustion 
Engine.  Louis  J.  Buschman.  An  illus- 
trated explanation  of  the  principles  which 
enter  into  the  construction  and  operation. 
2200  w.  Automobile — Sept.  6,  1906.  No. 
79084. 

Tests  of  a  Gas  Engine  Operated  by  a 
Suction  Producer.  George  H.  Barrus. 
Gives  description  of  the  plant  and  the 
tests  made.  3500  w.  Cassier's  Mag — 
Sept.,  1906.    No.  79251  B. 

What  Makes  the  Gas  Engine  Run.  E. 
W.  Roberts.  Explains  the  system  of  op- 
erations in  the  four-cycle  type  of  engine, 
and  the  two-cycle  type.  2500  w.  Rud- 
der— Sept.,  1906.    No.  79027  C. 

Working  Drawings  of  a  7  B.  H.  P.  Gas 
Engine.  Drawings  and  descriptive  notes 
of  a  gas  engine  of  the  ordinary  single- 
acting  Otto  type,  using  as  fuel  an  average 
quantity  of  ordinary  illuminating  gas. 
1200  w.  Mech  Engr— Sept.  8,  1906.  No. 
79229  A. 
Gas  Power. 

The  Municipal  Electric  Station  at 
Schwerin  Mecklenburg  (Das  Stadtische 
Elektrizitatswerk  in  Schwerin  i.  M.).  W. 
Schirmacher.  A  detailed  description  of 
the  plant,  there  being  two  330  horse 
power,  two-cycle  gas  engines  of  Korting 
design,  with  suction  producers  to  drive 
the  dynamos.  3000  w.  Elektrotech  Zeit- 
schr — Auor.  23,  1906.  No.  79353  B. 
Gas  Producers. 

Balanced  Draft  Gas  Producer  Furnace 
as  Applied  to  Steam  Boilers.  Embury 
M'Lean.  Abstract  of  a  paper  read  before 
the  Brooklyn  Engrs.  Club.  Illustrated 
description.  2000  w.  Ir  Age — Sept..  13, 
1906.    No.  79154. 

Producer  Gas  and  Its  Uses.  W.  H. 
Waddingham.  Explains  this  system  of 
gas  making  and  some  of  its  applications, 
giving  the  leading  types  of  engines  used, 
etc.  6  plates.  4000  w.   Trans  N  E  Coast 
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Inst  of  Engrs  &  Shipbldrs — Aug.,  1906. 
No.  79255  D. 

Oil  Engines. 

Notes  on  Some  Oil  Engine  Tests.  Re- 
ports a  series  of  tests  made  on  an  oil- 
engine driving,  through  an  intermediary 
belt,  a  continuous-current  dynamo  in 
order  to  determine  ^the  behavior  and  ef- 
ficiency of  the  engine  at  various  loads. 
1700  w.  Elec  Engr,  Lond — Aug.  31,  1906. 
No.  79125  A. 

Reciprocating  Cylinder. 

James'  4-Cycle  Combustion  Engine 
with  Reciprocating  Cylinder.  Illustra- 
tions, showing  an  arrangement  patented 
by  T.  S.  James,  the  object  being  to  se- 
cure more  successful  expulsion  of  the 
products  of  combustion  during  the  ex- 
haust stroke.  500  w.  Mech  Engr— Sept 
15,  1906.    No.  79441  A. 

HEATING  AND  COOLING. 

Fans. 

Theory  and  Computations  for  Propel- 
ler Fans  (Theorie  und  Berechnung  der 
Schraubenventilatoren).  Dr.  H.  Lorenz. 
A  mathematical  examination  of  the  prin- 
ciples and  proportions  of  disc  ventilating 
fans,  with  working  formulas  and  tables. 
3000  w.  Zeitschr  f  d  Gesamte  Turbinen- 
wesen — Aug.  10,  1906.  No.  79302  D. 
Heating. 

Electric  Heating.  Abstract  of  a  paper 
by  James  L'  Ayer,  presented  to  the  Nat. 
Elec.  Lgt.  Assn.  Suggests  ways  of  in- 
troducing electric  heating  into  homes,  and 
some  of  the  useful  applications.  2000  w. 
Elec  Wld— Sept.  1,  1906.    No.  78980. 

Hot  Water. 

Hot  Water  Supplies  to  Towns.  Thomas 
Parker.  Remarks  on  methods  of  dis- 
tribution, describing  the  network  of  the 
town  of  Muttabura,  in  Queensland,  where 
an  improved  method  has  been  introduced. 
1000  w.  Sci  Am — Sept.  15,  1906.  No. 
79175. 

Library. 

Heating  and  Ventilating  Equipment  of 
the  Carnegie  Branch  Library,  No.  1,  St. 
Louis^  Mo.  ^  Illustrated  description  of  a 
plant  in  which  the  air  supplied  is  washed 
before  its  delivery  to  the  rooms.  1400 
w.    Eng  Rec— Sept.  1,  1906.    No.  78928. 

Roundhouse. 

Gas  Burning  Heater  with  Fan  System 
for  Roundhouse.  Illustrates  and  de- 
scribes a  modern  and  novel  method 
adopted  at  Parsons,  Kansas,  for  heating 
with  natural  gas.  1800  w.  Ry  Mas  Mech 
— Sept.,  1906.    No.  79026. 

Shops. 

Heating  and  Ventilating  Plant  for  the 
Shops  of  the  Southern  R.  R.  at  Spencer, 
N.  C.  Describes  an  indirect  steam  heat- 
ing system  with  fan  blowers  installed  in 
a  large  new  shop.  Ills.  1000  w.  Eng 
Rec — Sept.  8,  1906.    No.  79035. 

articles.    See  page  3*9- 


302 


THE  ENGINEERING  INDEX. 


Steam  Heating. 

Steam  Heating  in  a  Brooklyn  Club 
Building.  Illustrates  and  describes  a 
steam-heating  system  with  direct  and  in- 
direct radiation  and  water  heating  for 
a  swimming  pool.  2500  w.  Met  Work — 
Sept.  8,  1906.    No.  79023. 

HYDRAULICS. 

Centrifugal  Pumps. 

A  New  Centrifugal  Pump  Designed 
for  Use  with  a  Wide  Range  of  Heads. 
Illustrates  and  describes  the  special  feat- 
ures and  reports  tests.  800  w.  Eng 
News — Sept.  27,  1906.    No.  79472. 

The  Theory  and  Calculations  for  Cen- 
trifugal Fans  and  Pumps  (Theorie  und 
Berechnung  der  Zentrifugal  Ventilatoren 
und  Pumpen).  Dr.  H.  Lorenz.  Deriv- 
ing formulas  for  the  angles  and  form  of 
vanes  for  runners  for  various  speeds  and 
discharges,  both  for  fans  and  pumps. 
3000  w.  Zeitschr  f  d  Gesamte  Turbinen- 
wesen — July  30,  1906.  No.  79301  D. 
Irrigation. 

Irrigation  in  Western  Canada.  Law- 
rence J.  Burpee.  An  illustrated  article 
describing  the  extensive  irrigation  work 
in  Alberta  undertaken  by  the  Canadian 
Pacific  Railway.  3000  w.  Sci  Am  Sup 
— Sept.  29,  1906.  No.  79503. 
Orifice. 

Some  Experiments  on  the  Frictionless 
Orifice.  Horace  Judd  and  Roy  S.  King. 
Gives  results  of  a  series  of  experiments 
on  frictionless  orifices  undertaken  to  de- 
termine stated  points.  Ills.  5500  w. 
Eng  News — Sept.  27,  1906.    No.  79471. 

Piezometer. 

See  Mechanical  Engineering,  Measure- 
ment. 

Pipe  Lines. 

Rifled  Pipe  for  Conducting  Heavy 
Crude  Fuel  Oil.  John  D.  Isaacs.  Illus- 
trated description  of  this  process,  explain- 
ing the  principle  upon  which  it  is  based. 
1200  w.  Sci  Am  Sup — Sept.  15,  1906. 
No.  79178. 

Plumbing. 

Water:  Its  Composition,  Filtration, 
Storage  and  Quantity  Required  for  Do- 
mestic Use.  Alfred  E.  Edwards.  With 
a  description  of  the  plumbers'  work,  and 
appliances  .used  in  connection  with  its 
storage  and  distribution.  Ills.  3800  w. 
Plumb  &  Dec— Sept.  1,  1906.  No.  79- 
103  A. 

Pumping. 

See    Also    Mining    and  Metallurgy, 
Mining. 
Pumps. 

Pumps  for  Gases,  Petroleum  and 
Chemicals  (Pumpen  fur  Gase,  Erdole, 
und  Chemische  Produkte).  G.  Hage- 
mann.  Describing  especially  plunger 
pumps  with  removable  linings,  valve- 
seats,  etc.,  especially  adapted  for  inspec- 


tion and  repair.    1500  w.    Glasers  An- 
nalen — Sept.  1,  1906.    No.  79335  D. 
Victoria  Falls. 

The  Victoria  Falls  as  a  Source  of 
Power.  William  A.  Carter.  Illustrated 
description,  and  discussion  of  this  scheme 
of  power  transmission  for  South  Africa. 
1000  w.  Power — Oct.,  1906.  No.  79461  C. 

MACHINE  WORKS  AND  FOUNDRIES. 

Annealing. 

The  Annealing  of  Non-Ferrous  Metals. 
Illustrated  description  of  the  Bates- 
Peard  continuous  annealing  furnace  for 
non-ferrous  metals.  3000  w.  Ir  &  Coal 
Trds  Rev — Sept.  7,  1906.    No.  79244  A. 

Blast  Pressures. 

A  Plea  for  Lower  Blast  Pressures  in 
Cupola  and  Air  Furnaces.  William  H. 
Coleman.  Read  before  the  A.  F.  A. 
Convention.  Discusses  high  and  low 
blast  pressures  and  the  best  practice 
under  present  conditions.  4000  w. 
Foundry — Sept.,  1906.    No.  79272. 

Brass  Melting. 

The  Electric  Induction  Furnace  in 
Brass  Melting.  Explains  the  three  classes 
of  electric  furnaces,  describing  the  induc- 
tion furnace  and  stating  its  advantages 
for  melting  metal.  Ills.  2500  w.  Brass 
Wld — Sept.,  1906.    No.  79494. 

Castings. 

Cleaning  Castings  with  the  Sand  Blast. 
Illustrated  review  of  machines  designed 
in  Germany  for  this  purpose.  1000  w. 
Ir  &  Coal  Trds  Rev — Aug.  24,  1906. 
Serial.    1st  part.    No.  79021  A. 

Modern  Bell  Casting.  Dr.  Alfred 
Gradenwitz.  An  illustrated  article  de- 
scribing methods  of  casting  and  suspend- 
ing bells.  1200  w.  Sci  Am — Sept.  15, 
1906.  No.  79176. 
Cost*  Keeping. 

The  Cost-Stores  System  of  a  Modern 
Boiler-Manufacturing  Plant.  H.  S. 
Knowlton.  Describing  the  forms,  meth- 
ods, and  practice  of  the  Robb-Mumford 
Company.  3500  w.  Engineering  Maga- 
zine— Oct.,  1906.  No.  79385  B. 
Cranes. 

Derrick  Cranes  at  the  Berlin-Anhalt 
Machine  Works,  Berlin  (Die  Masten- 
krananlage  der  Berlin- Anhaltisch en  Ma- 
schinenbau  A.  G.  Berlin).  K.  Specht. 
Showing  an  arrangement  of  four  elec- 
trically, driven  derrick  cranes  covering  the 
entire  yard  of  the  works.  Structural, 
details  are  given.  1800  w.  Zeitschr  d 
Ver  Deutscher  Ing — Sept.  8,  1906.  No. 
79311  D. 
Cylinders. 

Molding  Automobile  Engine  Cylinders. 
L.  N.  Perrault.  Illustrates  and  describes 
the  process  as  followed  in  the  manufac- 
turers' foundry  at  Waterbury,  Conn. 
3300  w.  Ir  Age — Sept.  13,  1906.  No. 
79I5I. 


We  supply  copies  of  these  mrticles.    See  page  219. 
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The  Design  and  Construction  of  Cylin- 
ders. H.  S.  Brown.  Discusses  condi- 
tions affecting  the  truth  of  cylinders. 
2000  w.  Am  Mach — Vol.  29.  No.  36. 
No.  78973. 
Drawing- Office. 

Tracing,  Lettering  and  Mounting.  I. 

G.  Bayley.  This  first  of  a  series  of  arti- 
cles deals  especially  with  the  essential 
materials  of  a  drawing  office,  and  direc- 
tions for  tracing.  2500  w.  Mach,  N  Y 
— Sept.,  1906.  Serial.  1st  -part.  No. 
78964  C. 

Electric  Driving. 

Electricity  in  Iron  Works  (Die  Elek- 
trizitat  im  Huttenwesen).  Hans  Koch. 
A  study  of  the  generation  and  utiliza- 
tion of  electricity  in  handling  materials 
at  the  furnaces,  driving  rolls,  etc.,  and 
in  the  general  distribution  and  applica- 
tions of  power  in  iron  and  steel  works. 
Serial.  Part  I.  2500  w.  Aug.  18,  1906. 
No.  79338  D. 

Fitting. 

How  Brasses  Are  Fitted.  T.  E. 
O'Donnell.  Illustrates  and  describes  the 
methods  employed  after  lining  up  an 
engine.  2000  w.  Engr,  U  S  A — Sept. 
15,  1906.  No.  79293  C. 
Foundry. 

The  Influence  of  Different  Ore  Mix- 
tures, on  the  Resultant  Pig  Iron  from 
the  Standpoint  of  the  Foundry.  W.  A. 
Barrows,  Jr.  Read  at  the  A.  F.  A.  Con- 
vention. Gives  reasons  for  some  irons 
failing  and  some  proving  satisfactory. 
2500  w.  Foundry — Sept.,  1906.  No.  792J7. 
Grinding. 

Selection  and  Use  of  Grinding  Wheels. 

H.  Darbyshire.  Discusses  the  selection 
of  wheels  for  a  given  material  and  shape 
of  work  and  points  relating  to  the  use 
of  the  wheels.  3000  w.  Am  Mach — 
Vol.  29.    N0.36.    No.  78970. 

High-Speed  Tools. 

High-Speed  Tools  for  Rapid  Work  in 
Turning  Locomotive  Driving  -  Wheel 
Tires.  Illustrates  and  describes  a  90-in. 
driving-wheel  lathe  and  special  tools  of 
high-speed  air-hardening  steel.  600  w. 
Eng  News— Sept.  13,  1906.    No.  79173. 

Laboratory. 

A  Steel  Foundry  Laboratory.  Arthur 
Simonson.  Gives  information  concern- 
ing the,  requirements  of  such  a  labora- 
tory. Ills.  1500  w.  Foundry — Sept., 
1906.    No.  79275. 

Machine  Tools. 

Machine  Tools  at  the  Bavarian  Jubilee 
Exposition,  Nuremberg,  1906  (Die  Werk- 
zeugmaschinen  auf  der  Bayerischen 
Jubilaums-Landesausstellung,  Niirnberg, 
1906).  G.  Schlesinger.  A  fully  illus- 
trated report  upon  iron  and  woodwork- 
ing machinery  at  the  exposition.  Serial. 
Part  I.  1200  w.  Zeitschr  d  Ver  Deut- 
scher  Ing— Aug.  18,  1906.   No.  79305  D. 


Molding. 

Sweeping  Cast  Steel  Slag  Ladle  Molds. 
H.  J.  McCaslin.    An  illustrated  article 
describing  the  work.    1000  w.  Foundry 
— Sept.,  1006.    No.  79273. 
Molding  Machine. 

A  Jobbing  Molding  Machine.  Illus- 
trated description  of  a  new  machine 
which  belongs  to  the  roll-over  class,  ex- 
plaining its  advantages.  1500  w.  Ir  Trd 
Rev — Sept.  13,  1906.    No.  79179. 

Sand  Distributor  and  Revolving  Sand 
Frame  for  Bonvillain  Molding  Machines. 
Illustrated  description  of  these  two  de- 
vices. 1000  w.  Am  Mach — Vol.  29.  No. 
38.  No.  79295- 
Patterns. 

Suggestions  for  Pattern  Makers.  H. 
J.  McCaslin.  Discusses  the  provisions 
for  the  molding  and  machining  of  cast- 
ings, the  pattern  and  core  box  work,  etc. 
2500  w.  Foundry — Sept.,  1906.  No.  79274. 

Pipe  Flanging. 

Modern  Methods  of  Pipe  Flanging  by 
Machinery.  Luther  D.  Lovekin.  De- 
scribes a  new  method  claimed  to  possess 
great  advantages,  especially  in  attaching 
flanges  to  copper  pipe.  Ills.  2500  w. 
Jour  Am  Soc  of  Nav  Engrs — Aug.,  1906. 
No.  79482  H. 

Planers. 

An  Improved  Planer  Drive.  W.  H. 
Henley.  Shows  a  new  type  of  drive  de- 
signed to  largely  reduce  the  waste  of 
energy  required.  Ills.  600  w.  Am 
Mach— Vol.  29.  No.  36.  No.  78972. 
Planing. 

Planing  a  Small  Machine  Part.  H.  P. 
Fairfield.  An  illustrated  article  showing 
the  planer  operations  as  performed  on  a 
cap  box.  700  w.  Mach,  N  Y — Sept., 
1906.  No.  78963  C. 
Propeller. 

Machining   a.  Propeller.     W.  Burns. 
Describes  the  work.    1000  w.    Am  Mach 
—-Vol.  29.    No.  36.    No.  78969. 
Shops. 

Lathe  Works  of  Dean,  Smith  &  Grace, 
Limited,.  Keighley,  England.  I.  W. 
Chubb.  An  illustrated  description  of 
these  shops  and  their  equipment.  3000 
w.  Am  Mach — Vol.  29.  No.  36.  No. 
78968. 

The  Motor  Workshops  of  Italy  and 
the  Lessons  They  Teach.  A  descriptive 
account,  with  illustrations,  of  notable 
features  observed  in  these  shops.  800  w. 
Auto  Jour — Sept.  15,  1906.  Serial.  1st 
part.    No.  79435  A. 

Sse  also  Railway  Engineering,  Perma- 
nent Way  and  Buildings. 

MATERIALS  OF  CONSTRUCTION. 

Brass. 

Spring  Brass  and  Bronze;  Their 
Manufacture  and^  Peculiarities.  Erwin 
S.  Sperry.  An  illustrated  article  con- 
sidering  the   qualities   necessary   in  a 
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spring  metal,  method  of  making  spring 
wire,  and  related  matters.  4500  w.  Brass 
Wld — Aug.,  1906.    No.  79492. 

The    Effect    of    Sulphur    on  Brass. 
Erwin  S.  Sperry.    A  report  of  experi- 
mental investigations  with  results.  900 
w.    Brass  Wld — Sept.,  1906.    No.  79495. 
Cast  Iron. 

Malleable  Cast  Iron.  G.  A.  Akerlind. 
Abstract  of  a  paper  read  before  the 
Scandinavian  Tech.  Soc.  Reviews  the 
manufacture  of  malleable  cast  iron  and 
points  in  regard  to  its  use  as  a  material 
of  construction.  2400  w.  Mech  Engr — 
Sept.  8,  1906.  No.  79228  A. 
Corrosion. 

Electro- Positive  Coatings  for  the  Pro- 
tection of  Iron  and  Steel  from  Corro- 
sion. Sherard  Cowper-Coles.  Read  be- 
fore the  British  Assn.  Describes  a  new 
method  for  obtaining  metallic  coatings, 
by  coating  iron  with  zinc.  Ills.  3500  w. 
Elec  Engr,  Loud — Aug.  31,  1906.  No. 
79124  A. 

Lubricants. 

Notes  on  Lubrication.  William  F. 
Parish,  Jr.  Abstract  of  a  paper  read  be- 
fore the  Rugby  Engng.  Soc.  Discusses 
the  chemical  composition,  manufacture 
and  testing  of  oils  for  lubrication,  the 
practical  application  and  results.  Gen- 
eral discussion.  5500  w.  Elec  Engr, 
Lond — Sept.  7,  1906.    No.  79217  A. 

Metals. 

The  Structure  of  Metals.  Prof.  J.  A. 
Ewinsr.  Read  before  the  British  Assn. 
for  the  Adv.  of  Science.  Reviews  re- 
cently acquired  knowledge,  by  aid  of  the 
microscope,  which  gives  engineers  and 
physicists  a  better  understanding  of  met- 
als. 2000  w.  Sci  Am  Sup — Sept.  29, 
1906.    No.  79502. 

Overstrain. 

Fatigue  of  Materials.  Discusses  the 
accident  at  Dowlais  Cardiff  Colliery  in 
South  Wales,  April  28,  and  the  cause  of 
the  breakage  of  the'  link  in  the  chain 
holding  the  trams.  2000  w.  Min  Rept — 
Sept.  13,  1906.    No.  79203. 

Packings. 

Hydraulic  Packings.  A.  Reeder.  Illus- 
trates examples  of  packings  and  types 
of  connections,  giving  explanations.  1700 
w.    Am  Mach — Vol.  29.    No.  36.  No. 

78974. 
Steel. 

Copper  Alloy  Steels  (Sur  les  Aciers  au 
Cuivre).  Pierre  Breuil.  Data  and  re- 
sults of  drop  'tests  on  nicked  bars,  also 
torsion  and  hardness  tests,  and  resistance 
to  corrosion.  1500  w.  Comptes  Rendus — 
Aug.  27,  1906.    No.  79330  D. 

MEASUREMENT. 

Calorimeter. 

Notes  on  the  Calibration  of  a  Fuel 
Calorimeter.    C.  J.  Evans.    Explains  the 


calibration  of  an  instrument  on  the  Thom- 
son principle.  900  w.  Engng — Aug.  31, 
1906.   No.  79141  A. 

Dynamometer. 

A  New  Absorption  Dynamometer.  Il- 
lustrates and  describes  a  portable  measur- 
ing brake  that  can  be  applied  instantly 
to  any  size  engine  or  motor,  by  means 
of  which  the  power  absorbed  can  be  ac- 
curately measured.  The  Sellers'  dyna- 
mometer. 700  w.  Prac  Engr — Sept.  14, 
1906.    No.  79439  A. 

Flow. 

Flow  of  Air  and  Other  Gases,  with 
Special  Reference  to  Small  Pressure 
Differences.  Sanford  A.  Moss.  Gives  a 
collection  of  simplified  and  general  for- 
mulas for  velocity  and  discharge,  with 
insructions  for  use.  4000  w.  Am  Mach — 
Vol.  29.  No.  38.  Serial.  1st  part.  No. 
79294. 

Piezometer. 

A  Direct  Reading  Nozzle  Piezometer. 
F.  B.  Sanborn.  Illustrates  and  describes 
a  device  for  measuring  the  pressure  and 
quantity  of  water  that  is  being  delivered 
by  a  fire  stream  or  other  flowing  jet.  1000 
w.   Eng  News — Sept.  13,  1906.  No.  79168. 

Strains. 

Apparatus  for  the  Study  of  Strains  in 
Transparent  Bodies  by  Polarised  Light 
(Einrichtung  fur  Versuche  an  Bean- 
spruchten  Durchsichtigen  Korpern  in 
Polarisiertem  Licht).  Otto  Honig'sberg. 
With  illustrations  of  apparatus  for  sub- 
jecting bodies  of  various  shapes  to  stress 
while  under  visual  inspection.  3000  w. 
Zeitschr  d  Oesterr  Ing  u  Arch  Ver— Aug. 
31,  1906.    No.  79329  D. 

Stresses  in  a  Rod  Subjected  to  Com- 
bined Tension  and  Bending  (Ein  Fall  des 
Eingespannten  auf  Zug  und  Biegung 
Beanspruchten  Stabes).  Ivan  Arnovlevic. 
A  mathematical  discussion  showing  the 
applicability  of  hyperbolic  functions  to 
problems  of  this  nature.  2500  w.  Zeitschr 
d  Oesterr  Ing  u  Arch  Ver — Aug.  24,  1906. 
No.  79328  D. 

The  Visibility  of  Neutral  Planes  in 
Strained  Bodies  (Ueber  Direkte  Sicht- 
barmachung  der  Neutralen  Schichten  an 
Beanspruchten  Korpern).  H.  Sieden- 
topf.  Illustrating  the  application  of 
polarized  light  to  the  observation  of  the 
internal  distribution  of  strains  •in  stressed 
bodies.  2000  w.  Zeitschr  d  Oesterr  Ing 
u  Arch  Ver— Aug.  17,  1906.  No.  79326  D. 
Testing. 

Methods  of  Testing  Metals  by  Alternate 
Strains  and  Thermic  Treatment  of  Steels 
to  Increase  Their  Resistance.  James  E. 
Howard.  Abstract  of  a  discussion  before 
*he  Brussels  Congress  of  the  Interna- 
tional Assn.  for  Testing  Materials.  2000 
w.    Eng  Rec— Sept.  22,  1906.    No.  79433- 

The  Measuring  Box  as  a  Pressure  In- 
dicator (Die  Messdose  als  Kraftmesser). 


We  supply  copies  of  these  articles.    See  page  3*9- 


MECHANICAL 

A.  Martens.  Describing  the  use  of  a 
closed  vessel  with  flexible  diaphragm  for 
use  in  indicating  the  pressures  employed 
in  testing  machines.  1800  w.  Zeitschr  d 
Ver  Deutscher  Ing — Aug.  18,  1906.  No. 

79306  D. 

POWER  AND  TRANSMISSION. 

Bearings. 

Friction  and  Lubrication.  Prof.  G.  F. 
Charnock.  Lectures  before  the  Bradford 
Engng.  Soc.  A  study  of  the  laws  of  fric- 
tion and  scientific  methods  of  lubrica- 
tion, especially  considering  the  friction  of 
bearings  for  shafting  and  machinery.  Ills. 
2000  w.  Mech  Engr — Aug.  25,  1906. 
Serial.  1st  part.  No.  78995  A. 
Belts. 

The  Care  of  Belts.    C   J.  Morrison. 
Gives  simple  rules  for  the  care  of  belts. 
Ills.    1200  w.   Am  Mach — Vol.  29.  No. 
36.    No.  7S971? 
Conveyors. 

A  Novel  Cableway  Svstem  of  Coal 
Storage.  Illustrated  description  of  a  new 
plant  at  Fall  River,  Mass.,  having  #  a 
capacity  of  20,000  tons,  and  the  special 
type  of  cableway  installed.  1500  w.  Eng 
Rec — Sept.  15,  1906.    No.  79163. 

Recent  American  Improvements  in 
Conveyors  (Neuerungen  im  Amerikan- 
ischen  Transportmaschinenbau).  Georg 
von  Hanffstengel.  An  illustrated  review 
of  improvements  in  bucket  and  belt  con- 
veyors and  similar  appliances,  with  es- 
pecial reference  to  American  practice. 
Serial.  Part  I.  4000  w.  Zeitschr  d  Ver 
Deutscher  Ing — Aug.    25,    1906.  No. 

79307  D. 

Unloading-Bridges  at  Emden  Outer 
rjarbor.  Illustrates  and  describes  two 
electrically  driven  loading  and  unloading 
travelling  bridges,  for  the  rapid  handling 
of  coal,  iron  ores*  and  other  goods  in 
bulk.  900  w.  Engng — Aug.  24,  1906.  No. 
79010  A. 
Costs. 

The  Comparative  Cost  of  Steam  En- 
gines, Steam  Turbines,  and  Gas  Engines 
for  Works  Driving.  Reviews  the  com- 
parative cost  tables  given  by  W.  Schom- 
burg  in  Elektrotechnische  Zeitschrift.  Ills. 
1500  w.  Elec  Rev,  Lond — Sept:  7,  1906. 
No.  79221  A. 
Cranes. 

Locomotive  Cranes.    Percy  R.  Allen. 
An  illustrated  article  discussing  cranes 
of  British  and  Continental  make.  3000  w. 
Cassier's  Mag — Sept.,  1906.   No.  79250  B. 
Hoisting. 

Steam  Consumption  of  a  Modern 
Hoisting  Plant.  S.  Powell,  Jr.  Reports 
a  test  made  to  determine  the  average 
rate  of  steam  consumption  of  a  modern 
high-class  direct  steam-driven  hoisting 
apparatus  under  ordinary  working  condi- 
tions, when  hoisting  ore  from  a  vertical 
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deep-level  shaft.  2000  w.  Eng  &  Min 
Jour— Sept.  15,  1906.   No.  79185. 

Hotel  Plant. 

Power  Plant  of  the  Hotel  St.  Regis, 
New  York.  Illustrates  and  describes  a 
very  complete  modern  plant  installed  for 
service  in  a  high-class  hotel.  3000  w. 
Eng  Rec— Sept.  8,  1906.    No.  79034- 

Mechanical  Plant. 

Mechanical  Plant  of  the  First  National 
Bank  Building,  Chicago.  Illustrated  de- 
tailed description  of  a  plant  to  serve  a 
16-story  steel-cage  office  building.  #  It  will 
furnish  electricity  for  power  and  lighting, 
elevator  installation  for  operating  22  ele- 
vators, a  refrigerating  plant,  and  an  ex- 
tensive heating  and  ventilating  equip- 
ment. 3000  w.  Eng  Rec— Sept.  22,  1906. 
No.  79427. 

Power  Plants. 

Power  Generation  and  Utilization  in 
Mining  and  Metallurgical  Plants  (Kraft- 
gewinnung  und  Kraftvenwertung  in  Berg 
und  Hiittenwerken).  Dr.  H.  Hoffmann. 
Discussing  gas  power  driving  electric 
transmission,  and  modern  methods  of 
utilizing  power  in  mining  operations. 
Serial.  Part.  I.  5000  w.  Zeitschr  d  Ver 
Deutscher  Ing — Sept.  1,  1906.  No.  79308 
D. 

The  Planning  and  Construction  of  the 
Power  Plant.  A.  E.  Dixon.  The.  third 
paper  discusses  the  actual  machinery  of 
steam  generation;  boilers,  stokers,  and 
chimneys,  with  numerous  illustrations 
from  the  be3t  modern  practice.  5000  w. 
Engineering  Magazine — Oct.,  1906.  No. 
79386  B. 

STEAM  ENGINEERING. 

Auxiliary  Plant. 

The  Steam  Power  Plant  at  Notsch 
(Die  Dampfkraft  anlage  in  Notsch).  Otto 
Neuburger/  A  description  of  the  steam 
plant  installed  as  an  auxiliary  to  the 
hydraulic  station  of  the  lead  mines 
at  Notsch  in  southern  Austria,  near  Vil- 
lach.  3500  w.  Oesterr  Zeitschr  f  Berg 
u  Huttenwesen — Aug.  11,  1906.  No. 
79337  D. 
Boilers. 

See    Railway    Engineering,  Motive 
Power. 
Chimneys. 

See  Civil  Engineering,  Construction. 
Corrosion. 

The  Preservation  of  Surface  Conden- 
ser Tubes  in  Plants  Using  Salt  or  Con- 
taminated Water  Circulation.  W.  W. 
Churchill.  Read  before  the  Am.  Assn. 
for  the  Adv.  of  Science.  Reports  investi- 
gations made  with  a  view  of  discovering 
a  method  of  protection.  3000  w.  Power — 
Oct.,  1906.  No.  79460  C. 
Costs. 

See  Mechanical  Engineering,  Power 
and  Transmission. 

articles.    See  page  3*9. 
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Engines. 

Some  Features  of  the  Corliss  Engine. 
W.  H.  Wakeman.  Describes  some  fea- 
tures of  these  engines  and  some  of  the 
more  important  changes  that  have  been 
made.  Ills.  2300  w.  Power — Oct.,  1906. 
No.  79462  C. 

Three-Cylinder  Vertical  Engine  for 
Tyre  Mills.  Illustrations,  with  brief  de- 
scription of  an  engine  designed  especially 
for  driving  tyre  and  disc  mills.  350  w. 
Engng — Sept.  14,  1906.  No.  79450  A. 
Feed  Pumps. 

Capacity  of  Duplex  Boiler  Feed  Pumps. 
N.  A.  Carle.  Gives  a  chart  for  selecting 
the  size  and  number  of  duplex  boiler  feed 
pumps,  operating  at  various  piston 
speeds,  explaining  its  use.  600  w.  Power 
—Oct.,  1906.  No.  79463  C. 
Feed-Water. 

Feed-water  Purification.  R.  T.  Strohm. 
Considers  the  reasons  for  purifying  feed- 
water  and  the  methods.  2000  w.  Elec 
Wld— Sept.  1,  1906.    No.  78984. 

Oil  Extraction.    A.  B.  Willets.  Im- 
provements in  methods  of  extracting  oil 
from  feed- water  for  marine  boilers.  1500 
w.   Ir  Age — Sept.  13,  1906.   No.  79152. 
Fuels. 

Fuels  and  Combustion.  Sanford  A. 
Moss.  A  condensed  outline  of  the  funda- 
mental principles  underlying  the  general 
subject  of  solid,  liquid  and  gaseous  fuels 
and  their  combustion.  4000  w.  Power — 
Oct.,  1906.  Serial,  istpart.  No.  79464  C. 

Fuel,  Water  and  Gas  Analysis  for 
Steam  Users.  John  B.  C.  Kershaw.  The 
present  number  considers  natural  and 
artificial  fuels;  their  origin,  composition 
and  methods  of  sampling. ,  2800  w.  Elec 
Rev,  N  Y— Sept.  8,  1906.  Serial.  1st 
part.  No.  79053. 

How  Should  Steam  Coal  Be  Pur- 
chased? William  M.  Booth.  Gives  re- 
plies from  prominent  engineers,  superin- 
tendents, purchasers,  etc.,  in  regard  to 
methods  of  buying  coal,  and  discusses  the 
subject  generally.  3500  w.  Eng  Rec — 
Sept.  22,  1906.    No.  79430. 

Notes  on  the  Burning  of  Small  An- 
thracite Coal.  E.  H.  Peabody.  Discusses 
special  features  of  the  problem  of  suc- 
cessful firing  with  buckwheat  coals.  1800 
w.  Elec  Wld — Sept.  1,  1906.  No.  78983. 
t  Regulation  of  the  Duration  of  Combus- 
tion. Byron  Eldred.  On  flame  regula- 
tion and  its  application  to  several  arts. 
3300  w.  Jour  Fr  Inst — Sept.,  1906.  No. 
79262  D. 

The  Burning  of  Cheap  Fuels.  Dis- 
cusses the  need  of  cheaper  production  of 
electrical  energy,  considering  especially 
boiler-room  economy.  The  present  ar- 
ticle deals  with  the  burning  of  anthra- 
cite coals  known  as  buckwheats.  2200  w. 
Elec  Wld — Sept.  1,  1906.  Serial.  1st 
part.    No.  78982. 


Marine  Engines. 

See  Marine  and  Naval  Engineering. 
Piping. 

The  Arrangement  of  High- Pressure 
Piping  (Ueber  Befestigung  Lagerung, 
und  Kompensation  von  Hochdruckrohr- 
leitungen).  Discussing  especially  the 
methods  of  securing  high-pressure  steam 
pipes  so  as  to  provide  for  expansion  and 
contraction.  2000  w.  Gluckauf — Sept.  8, 
1906.    No.  79343  D. 

Steam  Flow. 

How  Elastic  Steam  Lines  Are  Polar- 
ized. W.  H.  Booth.  Explains  the  con- 
ditions essential  to  the  best  efficiency  of 
steam  turbines.  1200  w.  Elec  Rev,  Lond — 
Sept.  7,  1906.    No.  79220  A. 

Thermodynamics. 

The  Second  Law  of  Thermodynamics; 
Its  Basis  in  Intuition  and  Common 
Sense.  William  S.  Franklin.  An  ex- 
planation of  what  the  law  implies  and 
its  wide  application.  '3000  w.  Elec 
Rev,  N  Y— Sept.  8,  1906.    No.  79047. 

Turbines. 

A  Chat  About  Steam  Turbines.  E. 
Austin.  Considers  turbines  constructed 
on  the  Parsons'  principle,  dealing,  in  the 
present  article,  with  the  starting  of  the 
turbine  for  the  first  time,  and  the  question 
of  governing.  4000  w.  -Elec  Rev,  Lond — 
Sept  14,  1906.  Serial.  1st  part.  No. 
79446  A. 

Recent  Advances  in  Steam-Turbines, 
Land  and  Marine.  Gerald  Stoney.  Read 
before  the  British  Assn.  On  the  develop- 
ment of  the  Parsons  steam-turbine. 
Short  discussion.  3800  w.  Elec  Engr, 
Lond — Aug.  24,  1906.   No.  78998  A. 

Steam-Turbine  for  Driving  Cotton  Ma- 
chinery. Illustrated  description  of  the 
plant  at  the  Sladen  Wood  Mills,  near 
Manchester,  England,  where  a  steam-tur- 
bine, arranged  for  rope  transmission,  is 
driving  a  weaving-shed  containing  750 
looms.  2200  w.  Engng — Sept.  7,  1906. 
No.  79234  A. 

The  Construction  of  Steam  Turbines 
by  the  General  Electric  Company,  Berlin 
(Der  Dampfturbinenbau  der  Allgemeinen 
Elektricitats-Gesellschaft,  Berlin).  O. 
Lasche.  A  very  fully  illustrated  descrip- 
tion of  the  shops  of  the  A.  E.  G.,  show- 
ing the  detailed  operations  of  building 
the  Curtis  turbine  in  Germany. '  Two 
articles.  10000  w.  Zeitschr  d  Ver  Deut- 
scher  Ing — Aug.  18,  25,  1906.  No.  79- 
304  each  D. 

The  Use  of  Interheaters  in  Steam 
Turbine  Plants  of  Various  Sizes  (Der 
Nutzen  der  Zwischenheizung  bei  Tur- 
binenanlagen  verschiedener  Grosse).  J. 
Nadrowski.  With  tables  showing  the 
economy  effected  in  a  number  of  actual 
Installations,  using  the  Knorring-Nad- 
rowski  system  of  interheaters  .and  re- 
heaters.    4000  w.    Zeitschr  f  d  Gesamte 
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Turbinenwesen — Aug.  20,  1906.  No.  79- 
303  E>. 

See  Also  Marine  and  Naval  Engineer- 
ing. 

Valve  Setting. 

Setting  the  Valves  of  the  Fleming 
Four- Valve  Engine.  Thomas  Hall.  Di- 
rections, with  illustrations,  tables,  etc. 
2500  w.  Power — Oct.,  1906.  No.  79- 
458  C. 

MISCELLANY. 

Aeronautics. 

The  Wellman  Expedition  to  the  Pole 
in  a  Dirigible  Balloon  (Au  Pole  Nord 
en  Ballon  Dirigeable.  ^Expedition  Well- 
man).  Lt.  Col.  G.  Espitallier.  A  descrip- 
tion of  the  balloon,  automobile  sledge, 
and  apparatus,  with  an  abstract  of  the 
computations  of  sustaining  power  and 
resistance.  4000  w.  Genie  Civil — Aug. 
18,  1906.  No.  79316  D. 
Agriculture. 

Clearing  New  Land.  Franklin  Wil- 
liams, Jr.  Illustrates  and  describes  meth- 
ods of  pulling  stumps  by  mechanical 
means  in  the  present  number.    4800  w. 


Sci  Am  Sup — Sept.  15,  1906.  Serial.  1st 
part.    No.  79177. 

Air  Pressure. 

Variation  in  Atmospheric  Pressure 
with  Altitude.  D.  W.  Hering.  Explains 
how  to  determine  the  variation  in  at- 
mospheric pressure  with  varying  eleva- 
tion, the  changes  of  temperature  with 
elevation,  and  the  effect  on  the  efficiency 
of  compressors.  2000  w.  Compressed 
Air— Sept.,  1906.    No.  79257- 

Liquid  Air. 

A  Novel  Process  of  Liquefying  Air 
and  Separating  Oxygen.  Dr.  Alfred 
Gradenwitz.  Illustrates  and  describes 
the  Claude  Liquid  Air  Apparatus,  and 
discusses  some  of  the  industrial  possi- 
bilities. 1200  w.  Prac  Engr— Aug.  24, 
3906.    No.  78991  A. 

Wind  Shield. 

A  Novel  Wind  Shield.  Joseph  Eys- 
seric.  Translated  from  La  Science  an 
XXme  Siecle.  Illustrated  description  of 
a  shield  useful  on  bridge  of  a  ship,  in 
railway  signal  towers,  on  locomotives, 
and  on  automobiles.  1000  w.  Sci  Am 
Sup — Sept.  29,  1906.    No.  79506. 


MINING  AND  METALLURGY 


COAL  AND  COKE. 

Anthracite. 

Anthracite  Coal  Mining  in  Colorado. 
R.  M.  Hosea.  An  illustrated  article  de- 
scribing the  mines  in  operation,  and 
showing  why  anthracite  coal  costs  more 
than  soft  coal.  2000  w.  Eng  &  Min 
Jour — Sept.  1,  1906.    No.  78940. 

Beehive  Ovens. 

Beehive  Oven  Construction.  Howard 
N.  Eavenson.  Plans  and  details  show- 
ing modern  practice  in  the  Connellsville 
and  Pocahontas  regions.  3000  w.  Mines 
&  Min— Sept.,  1906.    No.  78917  C. 

Coalfield. 

The  Forest  of  Dean  Coalfield.  His- 
torical account  and  description  of  the 
British  mining  field.   2000  w.   Ir  &  Coal 
Trds  Rev — Aug.  24,  1906.    No.  79020  A. 
Hungary. 

The  Zyltal  Mines  of  the  Salgo-Tarjan 
Coal  Mining  Company  (Die  Zsyltaler 
Gruben  der  Salgo-Tarjaner  Steinkohlen 
Bergbau  Aktiengesellschaft).  Johann 
Adriecs  &  Aladar  Blascheck.  An  illus- 
t  trated  account  of  the  geology  and  work- 
'  ings  of  an  important  coal  mining  dis- 
trict in  Hungary;  with  statistics  of  the 
output.  Serial.  Part  I.  3000  w.  Oes- 
terr  Zeitschr  f  Berg  u  Huttenwesen — 
Sept.  8,  1906.    No.  79340  D. 


Indiana. 

Improvements  in  Indiana  Coal  Mines. 
James  Epperson.  Extracts  from  the 
annual  report  for  1905,  concerning  im- 
provements made  by  numerous  com- 
panies, aggregating  large  sums  of  money. 
1500  w.  Min  Wld— Sept.  1,  1906.  No. 
78948. 
Peat. 

Peat  as  Fuel  in  the  United  States  in 
1905.  Marius  R.  Campbell.  Condensed 
from  advance  pages  of  Mineral  Re- 
sources of  the  U.  S.  Reports  the  pro- 
duction, and  tests  made  of  both  natural 
and  machine  peat.  1500  w.  Eng  News 
— Sept.  6,  1906.  No.  79093. 
Utah. 

The  Utah  Coal  Fields  of  the  Wasatch, 
Near  Grass  Creek  and  Weber  Canon. 
Prof.  Arthur  Lakes.  Illustrated  descrip- 
tion of  the  thick  veins  of  lignitic  coal 
with  numerous  faults.  1600  w.  Mines 
&  Min— Sept.,  1906.  No.  78915  C. 
Westphalia. 

The  Coal  Measures  of  the  Bochum 
District  between  Dortmund-  and  Camen 
(Das  Flozfuhrende  Steinkohlengebirg* 
in  der  Bochumer  Mulde  zwischen  Dort- 
mund und  Camen).  Heinrich  Meyer.  A 
general  geological  study  of  the  district, 
with  especial  reference  to  the  coal  meas- 
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ures.  Maps.  8000  w.  3  plates.  Gluck- 
auf — Sept.  8,  1906.    No.  79342. 

COPPER. 

Analysis. 

The  Estimation  of  Copper  in  Ore  and 
Matte.  O.  H.  Packer.  Gives  detailed 
description  of  the  aluminum-strip-cya- 
nide method  for  determining  copper  at 
the  mine  or  smelter.  2000  w.  Min  & 
Sci  Pr — Sept.  1,  1906.    No.  79071. 

British  Columbia. 

Copper  Deposits  of  Eschelon  Moun- 
tain, B.  C.  Horace  F.  Evans.  Describes 
the  occurrence,  topography,  etc.,  and 
gives  information  concerning  conditions, 
and  the  development  work.  1800  w. 
Min  Wld — Sept.  8,  1906.    No.  79046. 

The  Granby  Mine,  British  Columbia. 
An  illustrated  description  of  this  low- 
grade  copper  property  and  its  working. 
1200  w.  Eng  &  Min  Jour — Sept.  8,  190b. 
No.  79058. 

Chile.  \ 

The  Metallurgy  of  Copper  'in  Chile. 
A.  Gmehling.  Abstract  from  Oester. 
Zeit  Describes  the  processes  used  in 
roasting  of  copper  matte,  the  utilization 
of  the  escaping  gases  for  the  production 
of  sulphuric  acid,  and  the  extraction  of 
copper  from  low-grade  ores  by  the  acid 
thus  produced.  2800  w.  Eng  &  Min 
Jour — Sept.  8,  1906.    No.  79061. 

Converter. 

Copper  Converter  Melting  Its  Own 
Matte.  E.  Jacobs.  Describes  the  opera- 
tion of  a  copper  converter  under  unusual 
conditions.  5006  w.  Eng  &  Min  Jour — 
Sept.  8,  1906.  No.  79057. 
Drilling. 

Drilling  Practice  in  the  Lake  Superior 
Copper  Mines.  W.  R.  Crane.  Describes 
the  practice  giving  tabulated  data  of  re- 
sults obtained.  900  w.  Eng  &  Min  Jour 
— Sept.'  8,  1906,  No.  79056. 
Hew  Mexico. 

The  Burro  Mountain  Copper  District. 
S.  S.  Lang.  A  description  of  the  mining 
operations  in  this  district  in  Grant  Co., 
N.  M.,  the  occurrence  of  the  ore,  etc. 
1200  w.  Eng  &  Min  Jour — Sept.  1,  1906. 
No.  78938. 
Output. 

The  World's  Copper  Output  for  the 
Past  Twenty-five  Years.  John  B.  C. 
Kershaw.  Gives  information  relating  to 
the  output  of  raw  material  by  the  twelve 
leading  copper-producing  countries  dur- 
ing the  last  twenty-five  years.  3500  w. 
Cassier's  Mag — Sept.,  1906.   No.  79253  B. 

Pacific  Coast. 

Observations  Relative  to  the  Occur- 
rence of  Copper  Ore  on  the  Pacific 
Coast.  William  M.  Brewer.  An  outline 
of  the  character  and  extent  of  the  de- 
posits on  Vancouver  Island  and  other 


portions  of  the  Pacific  Coast.    4000  w. 
B  C  Min  Rec— Aug.,  1906.   No.  79489  B. 
Peru. 

The  Copper  Deposits  of  lea  and  Nazca, 
Peru.  Frederick  G.  Fuchs.  Abstract 
translation  from  B olefin  del  Cuerpo  de 
Ingenieros  de  Minos  del  Peru.  Gives  a 
resume  of  observations  made  in  the 
copper-bearing  regions,  and  a  descrip- 
tion of  the  deposits.  1500  w.  Min  Jour 
— Sept.  1,  1904.  No.  79134  A. 
Smelting. 

The  Cost  of  Smelting  Copper  Ore.  G. 
F.  Beardsley.  Information  intended  for 
mining  men  who  may  be  trying  to  figure 
out  the  costs  of  ore  treatment  by  blast- 
furnace methods.  1500  w.  Eng  &  Min 
Jour — Sept.  1,  1906.  No.  78939.  • 
Utah. 

The  Utah  Copper  Company's  Mine  and 
Mills.  An  illustrated  description  of  the 
mines,  mining  system,  and  method  of 
milling.  The  caving  system  of  mining 
is  used.  3000  w.  Eng  &  Min  Jour — 
Sept.  8,  1906.    No.  79055. 

GOLD  AND  SILVER. 

Alaska. 

Mining  in  Ketchikan  District,  Alaska. 
William  M.  Brewer.  Reviews  the  past 
history  of  this  district,  and  explains  pres- 
ent conditions.  2000  w.  Eng  &  Min 
Jour — Sept.  8,  1906.    No.  79059. 

Australasia. 

Gold  Mining  Industry  of  Australasia. 
F.  S.  Mance.  Gives  a  comparative  state- 
ment of  the  yield  for  1905  and  1906,  with 
remarks.  900  w.  Eng  &  Min  Jour — 
Sept.  1,  1906.    No.  78936. 

Brazil. 

Matto  Grosso,  Brazil.  Armando  Bran- 
denburg. Describes  this  state,  and  the 
deposits  of  gold,  and  of  iron  ore.  ,1200 
w.   Eng  &  Min  Jour — Sept.  1,  1906.  No. 

78933. 

Clarifying. 

Notes  on  the  Use  of  the  Filter  Press 
for  Clarifying  Solutions.  S.  J.  Truscott 
and  A.  Yates.  Reports  the  utilization  of 
two  Johnson  presses  with  beneficial  ef- 
fect. 700  w.  Jour  Chem,  Met,  &  Min 
Soc  of  S  Africa— July,  1906.  No.  791 18  E. 

Colombia. 

Quartz  Mining  in  Colombia.  F.  F. 
Sharpless.  An  illustrated  article  de- 
scribing conditions  and  methods  of  min- 
ing. 2000  w.  Eng  &  Min  Jour — Sept. 
15,  1906.  No.  79184. 
Colorado. 

Mills  and  Milling  Practices  at  Tellu- 
ride,  Colorado.  The  bulk  of  the  tonnage 
mined  is  a  gold  and  silver  bearing  quartz 
and  sulphide,  adapted  for  treatment  by 
amalgamation,  concentration  or  cyanida- 
tion.  Describes  the  mills,  their  equip- 
ment and  operation.  Ills.  2000  w.  Min 
Rept—  Sept.  20,  1906. '  No/  79419- 
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The  Gold  Prince  Mill.  H.  J.  Baron. 
Illustrated  description  of  a  new  500-ton 
mill  in  the  San  Juan  region,  Colorado. 
1200  w.  Min  Rept — Aug.  30,  1906.  No. 
78941. 
Cyaniding. 

Cyanide  Notes.  E.  A.  H.  Tays.  Gives 
facts  learned  by  experience  in  regard  to 
successful  cyaniding.  1400  w.  Min  & 
Sci  Pr — Sept.  1,  1906.    No.  79070. 

Cyanide  Practice  with  the  Moore  Fil- 
ter. R.  Gilman  Brown.  Describes  a 
plant  brought  to  successful  operation 
during  1904-5.  2800  w.  Min  &  Sci  Pr 
— Sept.„i,  1906.  Serial,  istpart.  No.  79068. 

Cyaniding  in  Mexico.  J.  Leslie  Man- 
nell.  Reports  the  extent  to  which  cyan- 
ide has  been  applied  in  the  treatment  of 
gold,  silver  and  copper  ores.  1000  w. 
Min  Wld — Sept.  15,  1906.    No.  7921 1. 

See   Electrical   Engineering,  Electro- 
chemistry. 
Gold  Discovery. 

Reported  Finding  of  Gold  in  the  Peace 
River  Country.  An  illustrated  report  of 
a  discovery  in  Canada  which  promises 
to  be  of  importance.  4500  w.  B  C  Min 
Rec — Aug.,  1906.  No.  79491  B. 
Guanajuato. 

A  Metallurgical  Revolution  in  Guana- 
juato. Joseph  W.  Richards.  An  illus- 
trated article  giving  extracts  from  an 
address  by  Hon.  Dwight  Furness,  sum- 
marizing the  present  metallurgical  situa- 
tion, and  describing  the  revolution  taking 
place  from  the  patio  to  the  cyanide  pro- 
cess for  the  extraction  of  gold  and  silver. 
2800  w.  Elec  Chem  &  Met  Ind— Sept., 
1906.  No.  79200  C. 
Hydraulic  Mining. 

A  Hydraulic  Mine  in  California. 
D'Arcy  Weatherbe  Illustrated  descrip- 
tion of  the  Spring  Valley  mine,  in  Butte 
Co.  1200  w.  Min  &  Sci  Pr— Sept.  8, 
1906.  No.  79205. 
Leasing. 

Leasing  at  Goldfield,  Nevada.  Claude 
T.  Rice.  An  account  of  the  ore  bodies 
discovered  by  leasers  and  the  values  re- 
covered. Ills.  2000  w.  Eng  &  Min, 
Jour — Sept.  15.  1906.  No.  79183. 
Milling. 

Milling  Plants  of  Summit  County, 
Colorado.  Describes  mills  for  the  con- 
centration and  separation  of  zinciferous 
ores  and  also  of  other  ores.  Ills.  1200 
w.    Min  Rept — Sept.  6,  1906.    No.  79064. 

Preesnt  Milling  Conditions  in  the 
Cripple  Creek  District,  Colorado.  G.  E. 
Wolcott.  A  statement  of  present  condi- 
tions not  altogether  encouraging.  900  w. 
Min  Rept — Sept.  6,  1906.  No.  79063. 
Mine  Accounting. 

Mine  Accounting  at  Mineville,  N.  Y. 
A.  E.  Hodgkins.  An  explanation  of  the 
methods  used.  2200  w.  Eng  &  Min 
Jour — Sept.  22,  1905.    No.  79410. 


Nevada. 

The  Bullfrog  Mining  District,  Nevada. 
Claude  T.  Rice.  An  illustrated  descrip- 
tion of  this  district  and  its  development. 
It  has  large  veins  of .  a  good  milling 
grade  of  gold  ore.  1800  w.  Eng  &  Min 
Jour— Sept.  22,  1906.    No.  7941 1. 

New  Zealand. 

The  First  Gold  Discoveries  in  New 
Zealand.  R.  A.  Loughnan.  An  interest- 
ing account  of  the  early  discoveries  and 
mining  development.  6000  w.  N  Z 
Mines  Rec — July  16,  1906.  Serial.  1st 
part.    No.  78985  B. 

Nova  Scotia. 

Gold  Lodes  of  Nova  Scotia.  H.  J. 
Baron.  Notes  describing  the  saddle 
veins  and  their  working,  the  vertical  fis- 
sures, and  other  deposits,  and  some  of 
the  mining  properties.  Ills.  2500  w. 
Min  Rept — Sept.  20,  1906.    No.  79418. 

Placers. 

Breckenridge,  Colorado.  James  W. 
Neill.  An  illustrated  description  of 
methods  of  placer  mining.  1500  w.  Min 
&  Sci  Pr— Sept.  8,  1906.    No.  79204. 

Placer  Mining  in  Colombia.  F.  F.. 
Sharpless.  An  illustrated  article  giving, 
information  concerning  the  production 
in  past  and  present  time,  and  related! 
matters  of  interest.  2500  w.  Eng  &  Mim 
Jour — Sept.  1,  1906.  No.  78937. 
Rand. 

Rand  Metallurgical  Practice  and  Re- 
cent Innovations.  G.  A.  and  H.  S. 
Denny.  A  description  of  the  Meyer  & 
Charlton  plant  and  its  working.  The 
object  of  the  plant  was  to  secure  the 
ordinary  operations  of  the  decantation 
system  by  simple  and  costless  processes 
depending  6n  gravity.  Plates.  40800  w. 
Jour  S  African  Assn  of  Engrs — June, 
1906.  No.  79121  F. 
Screening. 

Report  of  Sub-Committee  on  the 
Standardization  of  Battery  Screening. 
2000  w.  #  Jour  Chem,  Met,  &  Min  Soc  of 
S  Africa  (Supplement) — June,  1906. 
No.  79120  E. 
Slimes. 

Proposed  Process  for  Treatment  of 
Zinc  Gold  Slimes  before  Smelting. 
Charles  E.  Meyer.  Explains  a  new  pro- 
cess involving  a  precipitation  and  re- 
solution in  a  reagent  instead  of  simple 
solution  by  means  of  an  acid.  Gives  re- 
sults obtained  by  experiments.  2500  w. 
Jour  Chem,  Met,  &  Min  Soc  of  S  Africa 
.  — June,  1906.  No.  791 16  E. 
Transylvania. 

Mining  in  Transylvania.  Ernest  Levy. 
An  illustrated  article  describing  the 
geology  and  reporting  concerning  the 
paying  gold  mines.  1500  w.  Min  &  Sci 
Pr — Sept.  1,  1906.  No.  79067. 
Tube-Mills. 

Tube-Mill  Practice.    Discussion  of  W. 
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R.  Dowling's  paper  on  this  subject.  5000 
w.    Jour  Chem,  Met,  &  Min  Soc  of  S 
Africa — June,  1906.    No.  791 17  E. 
Victoria. 

Victorian  Auriferous  Occurrences. 
Prof.  T.  S.  Hart.  An  explanation  of  their 
mineralogical  character.  4500  w.  Aust- 
Min  Stand — July  25,  Aug.  1,  1906. 
Serial.  2  parts.  No.  78988  each  B. 
Volatilization  Process. 

The  Application  of  the  Pohle-Croas- 
dale  Process.  O.  H.  Fairchild.  De- 
scribes the  new  plant  at  Mayer,  Arizona, 
which  is  the  first  attempt  on  a  commer- 
cial scale  to  employ  this  volatilization 
process.  Ills.  2000  w.  Min  &  Sci  Pr — 
Sept.  1,  1906.    No.  79069. 

IRON  AND  STEEL. 

Billet  Shears. 

Billet  Shears  for  Rolling-Mills.  Illus- 
trated descriptions  of  recent  examples  of 
such  machines,  used  in  German  rolling- 
mills.  800  w.  Engng — Sept.  7,  1906. 
No.  79233  A. 

Census  Report. 

Census  Report  on  Rolled  Iron  and 
Steel.  Leading  features  of  this  report. 
5000  w.  Eng  &  Min  Jour — Sept.  8,  1906. 
No.  79062. 

Dry  Air  Blast. 

The  Gayley  Dry  Blast  Process.  Prof. 
B.  Osann.  Condensed  •  from  Stahl  und 
Eisen.  Describes  a  proposed  German 
modification  of  this  process.  4800  w.  Ir 
Age — Sept.  27,  1906.    No.  79465. 

Electric  Smelting. 

See  Electrical  Engineering,  Electro- 
chemistry. 

Hematite. 

Hematite  Mining  in  New  York.  Rob- 
ert B.  Brinsmade.  Descriptive  account 
of  red  hematite  deposits  in  St.  Lawrence 
Co.,  their  geology,  history,  methods  of 
mining,  etc.  Ills.  3000  w.  Eng  &  Min 
Jour — Sept.  15,  1906.  Serial.  1st  part. 
No.  79186. 
Iron  Works. 

The  Lowmoor  Iron  Works.  An  illus- 
trated article  giving  particulars  regard- 
ing these  works.  5000  w.  Ir  &  Coal 
Trds  Rev — Aug.  24,  1906.    No.  79022  A. 

The  Minnequa  Works  of  the  Colorado 
Fuel  and  Iron  Company.  Lawrence 
Lewis.  Illustrated  descriptions  of  the 
blast-furnaces  and  other  departments  of 
these  extensive  works  at  Pueblo,  Colo- 
rado. 2400  w.  Sci  Am — Sept.  22,  1906. 
No.  79291- 
Open  Hearth. 

The  Manufacture  of  Steel  in  Open- 
Hearth  Furnaces.  Horace  Allen.  De- 
scribes the  principal  parts  of  the  appara- 
tus, and  briefly  considers  several  pro- 
cesses for  the  production  of  steel.  Ills. 
1000  w.  Mech  Engr — Sept.  1,  1906.  No. 
79123  A. 


Separation. 

The  Wet  Separation  of  Iron  Ores. 
Walter  J.  May:  Suggestions  for  the 
cleaning  of  low  grade  ores.  1000  w. 
Prac  Engr — Sept.  7,  1906.    No.  79227  A. 

Smelting. 

An  Iron  Smelters'  Village  in  India. 
C.  M.  Weld.    Describes  a  type  of  pres- 
ent day  Indian  iron  smelting.   Ills.  2500 
w.    Ir  Age — Sept.  13,  1906.    No.  79153. 
Sulphur. 

The  Determination  of  Sulphur  in  Iron 
(Zur  Bestimmung  des  Schwefels  im 
Eisen).  Wilhelm  Schulte.  A  review  of 
the  practice  of  various  iron-works  labor- 
atories, with  notes  and  apparatus  illus- 
trating the  author's  methods.  4000  w, 
Stahl  u  Eisen — Aug.  15,  1906.  No.  79- 
368  D. 
Vermillion. 

The  Steel  Corporation's  Vermillion 
Mines.  A  report  of  the  progress  of  these 
valuable  iron  mines  in  the  Lake  Superior 
district.  1500  w.  Ir  Age — Sept.  13,  1906. 
No.  79155- 

MINING. 

Air  Blasts. 

Stresses  in  the  Country  Rock  as  the 
Cause  of  Air  Blasts  in  the  Mines  at  Pri- 
bram, Bohemia.  Hugo  Stefan.  De- 
scribes conditions  in  these  mines  which 
seem  to  justify  the  conclusion  that  the 
cause  of  explosions  is  due  to  pressure 
and  stresses,  and  considers  the  prevent- 
ive measures  employed.  2500  w.  Sch  of 
Mines  Qr— July,  1906.  No.  79263  D. 
British  Columbia. 

Blue  Bell  Mine  and  Pilot  Bay  Smelter, 
Kootenay  Lake.  E.  Jacobs.  Information 
concerning  the  early  history,  with  notes 
of  these  enterprises  as  they  are  to-day. 
The  ore  is  lead-zinc-silver.  Ills.  4000  w. 
B  C  Min  Rec— July,  1906.    No.  78912  B. 

Review  of  Present  Condition  of  the 
Mining  and  Smelting  Industries  of  Brit- 
ish Columbia.  E.  Jacobs.  A  report  of 
prosperous  conditions,  1200  w.  B  C 
Min  Rec — Aug.,  1906.  No.  79490  B. 
Cascade  Region. 

International  Geology  of  Cascade  Re- 
gion. Horace  F.  Evans.  Presents  geo- 
logical information  from  reliable  sources 
concerning  the  character  of  the  region 
near  the  boundary  of  the  United  States 
on  the  western  coast.  2500  w.  Min  Wld 
— Sept.  1,  1906.  No.  78947. 
Colorado. 

Undeveloped  Empire  of  Middle  Park, 
Colo.  Etienne  A.  Ritter.  Map  and  brief 
description  of  a  mining  region  crossed  by 
the  new  railroad  from  Denver  to  Salt 
Lake  City.  1400  w.  Min  Wld — Sept. 
22,  1906.  No.  79426. 
Compressed  Air. 

Uses  of  Compressed  Air  in  Coal  Mines. 
J.  L.  Dixon.  Read  before  the  Coal  Min. 
Inst.    Calls  attention  to  economies  ren- 
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dered  possible  by  its  use,  and  its  applica- 
tion to  safety  stations  in  mines.   4500  w. 
Mines  &  Min— Sept,  1006.    No.  78918  C. 
Costs. 

Notes  on  Underground  Mining  Costs. 
H.  Fraser  Roche.  Considers  the  cost  of 
stoping,  shovelling  and  tramming,  de- 
velopment, etc.  3500  w.  Jour  Chem, 
Met,  &  Min  Soc  of  S  Africa — July,  1906. 
No.  791 19  E. 
Dangers. 

Imminent  Mine  Dangers.  Hon.  George 
Harrison.  Abstracted  from  the  Ohio 
Annual  Report.  Calls  attention  to  the 
derangement  of  ventilation  by  electric 
'  haulage  and  its  menace  to  the  traveling 
ways.  1500  w.  Mines  &  Min — Sept., 
1906.  No.  78916  C. 
Deep  Level. 

Deep  Level  Shafts  on  the  Rand.  E. 
M.  Weston.  Comments  based,  in  part, 
on  personal  experience.  .  2000  w.  Aust 
Min  Stand — Aug.  15,  1906.  Serial.  1st 
part."  No.  79488  B. 
Deposits. 

Economic  Geology  and  Mineral  De- 
posits. Francis  C.  Nicholas.  Gives  a 
general  description  and  classification  ac- 
cording to  the  various  periods  of  de- 
velopment. 1500  w.  Min  Wld — Sept.  8, 
1906.  Serial.  1st  part.  No.  79045. 
Disaster. 

Official  Report  of  the  Courrieres  Ex- 
plosion. Review  of  the  final  report  of 
the  Government  Commission  appointed 
to  enquire  into  the  manner  by  which  the 
State  engineers  conducted  rescue  opera- 
tions after  the  Courrieres  explosion. 
1500  w.  Col  Guard — Aug.  24,  1906.  No. 
79008  A. 

Electrical  Machinery. 

Electrical  Machinery  for  Mines.  George 
Farmer.  Gives  suggestions  for  safe- 
guarding against  fire  and  explosion,  dis- 
cussing the  danger.  2200  w.  CassieYs 
Mag — Sept.,  1906.    No.  79249  B. 

Electric  Machinery  for  the  Operation 
of  Mexican  Mines.  Charles  V.  Allen. 
The  second  and  concluding  article  dis- 
cusses especially  the  hoisting  machinery 
of  the  El  Oro  mine,  describing  the  opera- 
tions at, the  Somera  shaft,  1500  feet  deep. 
2500  w.  Engineering  Magazine — Oct., 
1906.    No.  79384  B. 

Explosives. 

Explosives  in  Coal  Mines.  Extracts 
from  the  last  order  issued  from  the 
Home  Office,  giving  particulars  of  a 
number  of  explosives.  700  w.  Col 
Guard — Sept.  7,  1906.    No.  79231  A. 

Germany. 

The  Distribution  of  Minerals  in  the 
Werden  Mining  District  and  its  En- 
virons (Die  Mineralaiisfullung  der  Quer- 
verwerfungsspalten  im  Bergrevier  Wer- 
den und  einigen  Angrenzenden  Gebie- 
ten).  H.  E.  Boker.    An  examination  of 
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'  the  geology  of  Rhenish  Prussia,  with 
especial  reference  to  its  mining  resources. 
Two  articles.  10000  w.  Gluckauf — 
Aug.  18,  25,  1906.    No.  79341,  each  D. 

Haulage. 

Haulage  in  Iron  Mines  of  Alabama. 
W.  R.  Crane.  Illustrates  and  describes 
the  system  in  use  in  the  hard  iron-ore 
mines  of  the  Birmingham  district.  2000 
w.    Min  &  Sci  Pr — Aug.  25,  1906.  No. 

73945. 
Hoisting. 

Electrical  Mining  Hoists.  J.  W.  H. 
Hamilton.  An  illustrated  description  of 
the  hoisting  system  devised  by  Carl  Ilg- 
ner,  chief  engineer  of  the  Austrian  firm 
of  Siemens-Schuckert-Werke.  2200  w. 
Eng  &  Min  Jour — Sept.  22,  iqo6.  No. 
79412. 

Recent  Installations  of  Electric  Wind- 
ing Engines  (Neuere  Ausfiihrungen  von 
Elektrischen  Fordermaschinen).  Karl 
Ilgner.  A  well  illustrated  description  of 
the  installations  of  the  Ilgner-Siemens- 
Schuckert  system  at  Merklinde,  Dort- 
mund; at  Karwin,  Silesia;  and  at  Wit- 
kowitz,  Austria;  showing  good  perform- 
ance in  deep  shafts.  Two  articles.  5000 
w.  Elektrotech  u  Maschinenbau— Aug. 
26,  Sept.  2,  1906.  No.  79362  each  D. 

Skip  Hoisting.  S.  A.  Worcester.  An 
illustrated  article  explaining  the  advan- 
tages of  the  self-dumping  skip  for  hoist- 
ing ore  and  waste  rock,  and  comparing 
it  with  the  cage.  f  1200  w.  Eng  &  Min 
Jour — Sept.  1,  1906.    No.  78934. 

The  Factor  of  Safety  in  Winding 
Ropes.  J.  j\.  Vaughan.  Gives  the  prin- 
cipal points  presented  in  a  paper  to  the 
South  African  Assn.  of  Engrs.  in  1904, 
entitled  "  An  Investigation  Regarding  the 
Effect  of  Kinetic  Shocks  on  Winding 
ropes  in  Vertical  Shafts."  3000  w.  Engr, 
Lond — Aug.  24;  1906.  S'erial.  1st  part. 
No.  79015  A. 

The  Main  Electric  Winding  Engine  at 
the  Coal  Mines  at  Ligny-les-Aire  (Die 
Elektrisch  Betriebene  Hauptschacht  for- 
dermaschine  der  Compagnie  des  Mines 
de  Houille  de  Ligny-les-Aire).  H. 
Damm.  An  illustrated  account  of  the 
design  and  operation  of  electric  winding 
machinery  operating  to  a  depth  of  270 
metres.  3500  w.  Gluckauf — Sept.  15 
1906.  No.  79344  D. 
Madagascar. 

Madagascar  Mining.     M.   S.  Stutch- 
bury.    Discusses  the  new  law  recently 
passed.    900  w.    Eng  &  Min  Jour— Sept. 
8,  1006.    No.  79054. 
Mexico. 

Brief  Notes  on  Mining  Before  the 
Conquest.  Eduardo  Martinez  Baca.  600 
w.   Min  Wld — Sept.  15,  1906.   No.  79209. 

Mexico.  Robert  Thomas  Hill.  The 
first  of  a  series  of  illustrated  articles  de- 
scribing the  physical  features,  ceoloffv. 
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mines,  ore  deposits,  and  economic  indus- 
tries, and  giving  much  information  of 
interest.  2800  w.  Min  Wld — Sept.  22, 
1906.    Serial.    1st  part.    No.  79425. 

Mining  in  Mexico :  Past  and  Present. 
Historical  review  of  the  mining  industry. 
2800  w.  Min  Wld— Sept.  15,  1906.  No. 
79208. 

Mining  Law. 

The  Bituminous  Mining  Law  of  Penn- 
sylvania. Charlton  Dixon.  Gives  de- 
tailed suggestions  for  its  improvement. 
Also  editorial.  5500  w.  Mines  &  Min — 
Sept.,  1906.   No.  78914  C. 

Mining  Plants. 

The  Erection  and  Working  of  Mining 
Plants.  Discusses  the  economies  and  effi- 
ciencies that  may  be  obtained  in  the  prac- 
tical working  and  equipping  of  such 
plants.  3500  w.  Min  Jour — Sept.  15, 1906. 
Serial.  1st  part.  No.  79448  A. 
Nuggets. 

How  Nuggets  May  Be  Made.  Charles 
S.  Palme      Presents  a  theory  that  may 
1  explain  th«      igin  of  nuggets  of  copper, 
silver,  or  go--.    1600  w.    Min  &  Sci  Pr — 
Sept.  15,  1906.   No.  79421. 
Ore  Thawing. 

A  New  Ore  Thawing  Plant.  Illus- 
trated description  of  a  new  kiln  thawing 
equipment  for  thawing  cars  of  frozen  ore. 
1000  w.  Eng  Rec — Sept.  15,  1906.  No. 
79158. 
Pumping. 

The  Electric  Pumping  Plant  at  the 
Wilhelmina  Coal  Mine  at  Heerlen,  Hol- 
land (Die  Elektrisch  Betriebene  Abteu- 
fanlage  auf  Grube  Wilhelmina  der  Hol- 
landischen  Staatsminen-Verwaltung  bei 
Heerlen,  Holland).  W.  Philippi.  Avery 
complete  description  of  the  use'  of  high- 
speed centrifugal  pumps  driven  by  three- 
phase  motors.  5000  w.  Elektrotech 
Zeitschr — Aug.  30,  1906.   No.  79356  B. 

Triple  -  Expansion  Pumping  -  Engine ; 
Wilge  River  Station,  South  Africa.  Illus- 
trated description  of  machinery  installed 
in  the  pumping  station  in  connection  with 
the  working  of  the  Premier  diamond 
mines,  near  Pretoria,  Transvaal.  600  w. 
Engng — Aug.  31,  1906.  No.  79138  A. 
Rock  Drills. 

Models  of  Rock  Drills^  at  South  Ken- 
sington. Describes  some  interesting  mod- 
els of  rock-drilling  and  boring  machinery 
recently  added.  1200  w.  Engr,  Lond — 
.Aug.  31,  1906.  No.  79148  A. 
Roasting. 

The  Conversion  of  Sulphide  Ores  to 
Sulphates  by  Roasting  (Ueber  Sulfatis- 
ierende  Rostung  der  Sulfidischen  Erze). 
Dr.  Rudolf  Vondracek.  A  study  of  the 
chemical  reactions  in  the  roasting  of  sul- 
phide ores  of  various  metals  for  the  pro- 
duction of  sulphates.  3000  w.  Oesterr 
Zeitschr  f  Berg  u  Hiittenwesen— Aug.  25, 
1906.   No.  79339  D. 


Safety. 

Safety  in  Mining.  Extracts  from  a 
paper  by  Messrs.  Donald  Macaulay  and 
Lewis  G.  Irving,  contributed  to  the  Jour- 
nal of  the  Chem.,  Met.  &  Min.  Soc.  of  S. 
Africa.  8900  w.  Can  Min  Rev — Sept., 
1906.  No.  79279  B. 
Separation. 

Magnetic  Separation  at  Galena,  Illinois. 
Describes  a  plant  for  the  separation  of 
low-grade  zinc  ores.     1000  w.    Eng  & 
Min  Jour — Sept.  15,  1906.   No.  79182. 
Shafts. 

Shaft  Sinking.  S.  H.  Dunshee.  Sug- 
gestions of  value  in  the  sinking  and  con- 
struction of  shafts,  and  of  their  operation. 
2800  w.  Min  Rept — Sept.  20,  1906.  No. 
79417. 

The  Cementing  of  Shafts  Sunk  through 
Water  Bearing  Strata  (La  Cimentation 
Appliquee  comme  Moyen  de  Fongage  des 
Pints  en  Terrains  Aqui  feres).  H. 
Schmerber.  An  illustrated  description  of 
the  method  of  pumping  liquid  cement  be- 
hind the  temporary  lining,  with  details  of 
actual  shaft-sinking  in  France  and  Ger- 
many. Two  articles.  4000  w.  Genie 
Civil— Aug.  25,  Sept.  1,  1906.  No.  79319 
each  D. 
Surveys. 

A  Quick  Vertical-Shaft  Survey.  W.  E. 
Downs.  Explains  a  method  long  used  by 
the  writer  in  making  quick  and  accurate 
surveys  of  various  vertical  shafts  along 
the  Mother  Lode  of  California.  1000  w. 
Min  &-Sci  Pr— Aug.  25,  1906.   No.  78944. 

Colliery  Surveying  and  Office  Methods. 
F.  W.  Parsons.  This  first  of  a  series  of 
articles  considers  methods  of  mine  sur- 
veying in  the  United  States.  2000  w. 
Eng  &  Min  Jour — Sept.  8,  1906.  Serial. 
1st  part.  No.  79060. 
Veins. 

Thermal  Activity  in  Its  Relation  to  the 
Genesis  of  Certain  Metalliferous  Veins. 
Prof.  James  Park.  Considers  effects  due 
to/thermal  solutions  aided  by  steam  and 
gases. ;  3300  w.  N  Z  Mines  Rec — July  16, 
1906.  Serial.  1st  part.  No.  78986  B. 
Washington. 

Coal,  Iron  and  Metalliferous  Re- 
sources of  Kittitas  County,  Washington. 
Gives  information  from  the  reports  of  the 
U.  S.  Geological  Survey.  1800  w.  Min 
Rept — Sept.  6,  1906.    No.  79066. 

MISCELLANY. 

Congress. 

Metallurgy  at  the  Congress  of  Applied 
Chemistry  at  Rome  (La  Metallurgie  au 
Congres  de  Chimie  Appliquee  de  Rome). 
Leon  Guillet.  Abstracts  of  the  reports 
from  various  countries,  including  the 
alloys  of  iron  and  of  copper,  and  a  brief 
note  on  miscellaneous  products.  Two 
articles.  4000  w.  Genie  Civil — Aug.  18, 
25,  1906.    No.  79317  each  D. 
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Petroleum. 

Petroleum  in  Japan.  I.  A.  Stigand.  A 
review  of  the  oil  industry,  the  oilfields, 
geology,  etc.  Ills.  2000  w.  Jour  Soc  of 
Arts— Aug.  10,  1906.   No.  79127  A. 

Quicksilver. 

The  Reduction  of  Quicksilver.  From 
Adv.  Sheets  from  Mineral  Resources  of 
the  U.  S.  Explains  the  methods  of  ex- 
traction in  use.  1500  w.  Min  Rept— Aug. 
30,  1906.   No.  78943. 

Tin. 

Geology  of  Malay  Tin-Fields.  Ralph 
Stokes.  Describes  the  deposits  and  geo- 
logical features  so  far  as  known.  Ills. 
1800  w.  Min  Wld— Sept.  8,  1906.  No. 
79044. 

Industrial  Position  of  the  Malay  Tin 
Fields.  Ralph  Stokes.  An  illustrated  ar- 
ticle discussing  the  prospects  of  the  fu- 
ture yield  of  these  fields.  2500  w.  Min 
Wld— Sept.  1,  1906.    No.  78946. 

Occurrence  of  Tin  in  the  St.  Austell 
District.  R.  H.  Williams.  A  review  of 
this  district  in  Cornwall,  England,  de- 
scribing the  geological  structure.  1200 
w.  Min  Jour— Sept.  8,  1906.  No.  79230  A. 

The  Tin  Deposits  of  North  and  South 
Carolina.  Frank  L.  Hess.  A  review  of 
the -present  development  and  promise  of 
the  region,  with  illustrations  of  the 
existing  workings.  3500  w.  Engineering 
Magazine— Oct.,  1906.    No.  79382  B. 

Tin-Mining  in  the  Malay  States.  John 
Place.     Gives   information   relating  to 


the  country  and  an  account  of  tin-ore 
mining.  Ills.  2000  w.  Engng — Aug.  31, 
1906.    No.  79136  A. 

Vanadium. 

A  New  Occurrence  of  Vanadium  in 
Peru.  Foster  Hewett.  Preliminary  notes 
concerning  the  deposit,  containing  van- 
adium, found  near  Cerro  de  Pasco.  1000 
w.  Eng  &  Min  Jour — Sept.  1,  1906.  No. 
78932. 

Zinc. 

Kelly,  New  Mexico.  Robert  B.  Brins- 
made.  An  illustrated  account  of  a  zinc 
camp  whose  ores  have  been  made  avail- 
able by  modern  metallurgical  methods. 
5000  w.   Mines  &  Min — Sept.,  1906.  No. 

78913  c. 

Mining  and  Milling  at  Platteville,  Wis. 
Illustrates  and  describes  the  zinc-lead 
mines  of  this  district,  with  the  exception 
of  the  Enterprise  mine,  which  has  been 
previously  described.  1200  w.  Eng  & 
Min  Jour— Sept.  22,  1906.    No.  79413. 

The  Mineral  Point  Zinc  Works.  Illus- 
trated description  of  a  plant  where  sul- 
phuric acid  and  zinc  oxide  are  made ;  and 
where  mixed  concentrates  of  blende  and 
marcasite  are  treated  by  magnetic  sep- 
aration, producing  high  grade  zinc  con- 
centrate. 2200  w.  Eng  &  Min  Jour — 
Sept.  1,  1906.    No.  78935. 

Zinc  Mining  in  Chihuahua.  Leonard 
Worchester,  Jr.  A  brief  account  of  the 
zinc  mining  industry,  reporting  the  pros- 
pects good.  700  w.  Min  Wld— Sept.  15, 
1906.    No.  79212. 
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CONDUCTING  TRANSPORTATION. 
Transportation. 

The  Canal  and  the  Railroad  from  1861 
to  1865.  From  a  paper  by  Emerson  D. 
Fite,  in  the  Yale  Review.  A  review  of 
the  remarkable  growth  and  prosperity  of 
these  transportation  industries.  5400  w. 
R  R  Gaz— Sept.  14,  1906.  No.  79194. 
Wastes. 

Economic  Wastes  in  Transportation. 
W.  Z.  Ripley.  From  a  paper  in  the  Pol. 
Set.  Qr.  Discusses  certain  results  sure 
to  follow  the  wide  acceptance  of  the 
blanket  rates,  and  wastes  in  transporta- 
tion service,  and  the  remedy.  8000  w. 
R  R  Gaz— -Sept.  28,  1906.  No.  79498. 
MOTIVE  POWER  AND  EQUIPMENT. 
Air  Brakes. 

Air  Brake  Piping.  Shows  how  ells 
and  short  bends  interfere  with  the  action 
of  the  brakes,  and  how  they  can  produce 
disastrous  results.  1200  w.  Ry  &  Loc 
Engng— Sept.,  1906.    No.  78957  C. 

Diagrams  of  K.  Triples.  Gives  five 
diagrammatic  drawings  illustrating  the 
operative  positions  of  the  K  triple  valve, 


with  explanatory  notes.  1000  w.  Ry  & 
Loc  Engng — Sept.,  1906.    No.  78956  C. 

Handling  the  Air  Brake  in  Passenger 
Train  Service.  C.  C.  Farmer.  Pre- 
sented to  the  Convention  of  the  Trav. 
Engrs.'  Assn.  Discusses  the  means  of 
securing  a  comparatively  uniform  distri- 
bution of  the  brake  power  throughout  a 
train.  2200  w.  R  R  Gaz — Sept.  7,  1906. 
No.  79099. 
Brakes. 

The  Westinghouse  Electromagnetic 
Brake.  Rudolf  Braun.  Translated  from 
Elektrische  Bahnen  und  Betriebe.  Illus- 
trates several  types,  giving  information  in 
regard  to  their  action  and  conclusions 
from  trials.  Ills,  5500  w.  Bui  Int  Ry 
Cong — Aug.,  1906.  No.  79281  E. 
Cars. 

Automobile  and  Horse  Car.  Illus- 
trated description  of  a  car  for  the  trans- 
portation of  automobiles,  horses  and  car- 
riages, for  the  express  service  of  the  Bos- 
ton &  Maine  Railroad.  1200  w.  Ry  & 
Loc  EngngT-Sept,  1906.    No.  78958  C. 

Bogie    Composite   Lavatory  Carriage 
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for  the  South-Eastern  and  Chatham  Rail- 
way. Illustrated  description.  Plate.  700 
w.   Engng— Aug.  31,  1906.   No.  79139  A. 

Steel  Car  Equipment  on  the  Long  Is- 
land R.  R.  W.  N.  Smith.  Illustrated  de- 
tailed description  of  the  Standard  type  of 

rolling  equipment  for  the  electric  lines. 
3500  w.  Ry  &  Engng  Rev — Sept.  1,  1906. 
No.  78960. 

Crank  Axles. 

The  Advantages  of  Crank  Axles  for 
Locomotives.  W.  F.  Cleveland.  An  ex- 
planation of  the  conditions  and  the  satis- 
factory change  effected  by  the  use  of 
crank  axles.  1000  w.  Sci  Am — Sept.  22, 
1906.    No.  79290. 

Diriment. 

Overturning  of  Locomotives.  Rollo 
Appleyard.  Discussion  of  the  super-ele- 
vation of  curves  and  its  influence  on  de- 
railment; explaining  the  Salisbury  acci- 
dent. 800  w.  Mech  Engr — Sept.  1,  1906. 
No.  79122  A. 

Electrification. 

Electrical  Equipment  of  the  West 
Shore.  An  account  of  the  important 
work  in  progress  between  Utica  and 
Syracuse,  N.  Y.  Ills.  1500  w.  Ry  Age- 
Sept.  7,  1906.   No.  79075. 

Electric  Traction  on  the  Blankenese- 
Ohlsdorf  Railway  (Der  Elektrische  Be- 
trieb  der  Bahn  Blankenese-Ohlsdorf).  G. 
Schimpff.  A  very  complete  account  of 
the  conversion  from  steam  to  electricity, 
of  a  local  road  near  Hamburg.  Two  ar- 
ticles. 3'  plates.  6000  w.  Glasers  An- 
nalen— Sept.  1, 15, 1906.  No.  79334,  each  D. 

The  Present  Status  of  the  Electrifica- 
tion of  the  New  York  Zone  of  the  New 
York  Central  &  Hudson  River  R.  R.  W. 
J.  Wilgus.  An  illustrated  article  showing 
the  progress  made  in  these  extensive  im- 
provements, and  commenting  on  the  prob- 
lems that  have  had  to  be  solved.  2000  w. 
Elec  Rev,  N  Y— Sept.  8,  1906.  No.  79048. 

The  Rotary  Converter  Substations  and 
Electric  Car  Equipment  of  the  Long  Is- 
land Railroad.  An  illustrated  article  de- 
scribing the  substation  buildings  and  their 
equipment,  the  train  service,  cars,  etc. 
6000  w.  Eng  News — Sept.  27,  1906.  No. 
79470. 

Ward  Leonard-Oerlikon  Locomotives. 
Illustrates  details  of  the  Oerlikon  system. 
Describes  a  locomotive  carrying  a  con- 
verter for  transforming  the  single-phase  * 
currents  into  direct  currents.  1500  w. 
Elec  Engr,  Lond— Sept.  7,  1906.  No. 
79216  A. 

The  Single-Phase'  System  in  Steam 
Line  Electrification  and  Electric  Railway 
Development.  Calvert  Townley.  Dis- 
cusses the  single-phase  alternating  cur- 
rent system  and  its  value  in  the  electrifi- 


cation of  steam  lines.    2500  w.  Elec 
Rev,  N  Y— Sept.  8,  1906.    No.  79049. 
Fireboxes. 

Repairs  to  Wide  and  Narrow  Fire- 
boxes. Information  from  an  address  by 
James  F.  De  Voy  regarding  repairs  to 
wide  and  narrow  fireboxes,  showing  that 
in  repairs  the  narrow  firebox  is  the  more 
economical,  especially  in  high-speed  loco- 
motives. 1300  w.  R  R  Gaz — Sept  21, 
1906.    No.  79400. 

Locomotive  Boiler. 

The  Robert  Water-Tube  Locomotive 
Boiler.     Illustrated    description    of  a 
boiler    exhibited    at    Milan.     1000  w. 
Engng — Aug.  24,  1906.    No.  7901 1  A. 
Locomotives. 

Consolidation  Locomotives  with  All- 
free-Hubbell  Cylinders  and  Valves.  De- 
scribes a  practical  test  made  on  two  loco- 
motives, identical  in  every  respect  except 
cylinders  and  valves,  showing  the  effect 
on, tonnage  hauled  and  cost  of  operation 
due  to  the  difference  in  the  steam  distri- 
bution. 1500  w.  Am  Engr  &  R  R  Jour 
— Sept.,  1906.    No.  78950  C. 

Goods  Locomotive  for  the  Caledonian 
Railway.  Illustration,  diagram,  and  de- 
scription. 500  w.  Engng — Aug.  31,  1906. 
No;  79144  A. 

Heavy  Six-Wheel  Switching  Locomo- 
tive. Illustrated  description  of  an  en- 
gine for  the  Pittsburg  &  Lake  Erie  rail- 
road, having  a  total  weight  of  176,500 
lbs.  500  w.  Am  Engr  &  R  R  Jour — 
Sept.,  1906.    No.  78952  C. 

Light  Eight- Wheel  Switching  Loco- 
motive. Illustrated  description  of  switch- 
ing engine  for  the  East  Tennessee  & 
Western  North  Carolina  Railroad.  500 
w.    Ry  Age — Aug.  31,  1006.    No.  78959. 

Links  in  Locomotive  Development. 
Gives  three  diagrammatic  illustrations  of 
typical  Great  Northern  locomotives  at 
successive  periods  in  the  history  of  that 
railway,  together  with  details  of  their 
seating  dimensions.  1000  w.  Engr, 
Lond — Aug.  24,  1906.  No.  79013  A. 

Mallet  Duplex  Compound  Freight 
Locomotives  for  the  Great  Northern  Ry. 
Illustration,  with  description  and  general 
dimensions.  900  w.  Eng  News — Sept. 
27,  1906.    No.  79469. 

Modern  Locomotive  Construction  in 
Belgium.  Remarks  on  the  Milan  ex- 
hibits of  Belgian  locomotives,  and  an  il- 
lustrated description  of  the  La  Meuse 
four-cylinder  engine  and  other  types. 
3500  w.  Engr,  Lond — Sept.  7,  1906.  No. 
79237  A. 

New  Tank  Locomotives,  London  and 
Northwestern  Railway.  Illustrated  de- 
scription of  a  new  type  of  tank  engine. 
600  w.  Mech  Engr — Aug.  25,  1906.  No. 
78992  A. 
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Pacific  Type  Passenger  Locomotive. 
Illustrated  detailed  description  of  en- 
gines for  the  Norfolk  &  Western  Rail- 
way, iooo  w.  Am  Engr  &  R  R  Jour 
—Sept.,  1906.    No.  78954  C. 

Some  Interesting  Types  of  Locomo- 
tive Development.  Illustrations,  princi- 
pal dimensions,  and  information  relating 
to  recent  types  put  in  service'  1800  w. 
Ry  Mas  Mech— Sept.,  1006.    No.  79025. 

Tank  Locomotive  Fitted  with  Lentz 
Reversing  Gear  and  Poppet  Valves.  Il- 
lustrated description  of  an  engine  ex- 
hibited at  Milan,  having  the  poppet 
valves  placed  horizontally,  and  a  new 
type  of  reversing  gear  which  dispenses 
with  the  link.  600  w.  Ry  Age — Sept. 
14,  1906.    No.  79195. 

The  Development  of  the  de  Glehn 
System  Compound  Locomotive  in  France. 
Charles  S.  Lake.  An  illustrated  review 
covering  a  period  of  15  years,  from  1891 
to  1906.  2000  w.  Mech  Engr — Sept.  15, 
1906.    Serial.    1st  part.    No.  79440  A. 

The  Lake  Shore  Four-Cylinder  Sim- 
ple Inspection  Locomotive.  Data  and  il- 
lustrated description.  1000  w.  R  R  Gaz 
— Sept.  7,  1906.    No.  79100. 

Thirty  years  of  Compound  Locomo- 
tive Practice.  Reviews  the  origin  and 
history  of  the  compound  locomotive. 
Also  editorial.  4500  w.  Engr,  Lond — 
Sept.  14,  1906.  No.  79452  A. 
Motor- Cars. 

Railway  Motor-Carriage  (760-Milli- 
meter Gauge)  ;  Milan  Exhibition.  Illus- 
trated detailed  description  of  two  steam 
motor-carriages,  representing  types  in 
use  on  Austrian  railway  lines.  800  w. 
Engng — Sept.  7,  1906.    No.  79235  A. 

Steam  Motor  Car.  Illustrated  detailed 
description  of  a  car  recently  placed  in 
operation  on  the  Canadian  Pacific  Rail- 
way. 800  w.  Am  Engr  &  R  R  Jour — 
Sept.,  1906.  No.  78949  C. 
Repairs. 

Locomotive  Repair  Schedule.  C.  J. 
Morrison.  Gives  an  erecting  floor  sched- 
ule for  light,  heavy,  and  general  repairs 
in  a  shop  operated  by  the  gang  method, 
explaining  the  system.  1500  w.  Am 
Engr  &  R  R  Jour— Sept.,  1906.  No.  78- 
95i  C. 

Rolling  Stock. 

Specification  for  Material  Used  in  the 
Construction  of  Railway  Rolling  Stock. 
Deals  with  the  important  specifications 
just  issued  by  the  Engineering  Standards 
Committee,  considering  axles  in  the  pres- 
ent number.  1600  w.  Ir  &  Coal  Trds 
Rev — Sept.  7,  1906.  Serial.  1st  part. 
No.  79245  A. 

Speed  Indicator. 

The  Flamm  Speed  Indicator.  Illus- 
trated description  of  an  apparatus  de- 
signed to  record  automatically  the  speed 
of  a  locomotive  attained  throughout  the 


run.    800  w.    ft  R  Gaz — Sept.  21,  1906. 
No.  79406. 
Tender. 

Locomotive  Tender.  Sections  and  de- 
scription of  a  tender  for  the  Chicago  & 
Northwestern  railway  having  a  capacity 
for  7500  gals,  of  water  and  10  tons  of 
coal.  500  w.  Am  Engr  &  R  R  Jour — 
Sept.,  1906.    No.  78953  C. 

NEW  PROJECTS. 

Canada. 

Canadian  Railways.  Information  in 
regard  to  new  construction  work,  its 
cost,  importance,  legislation,  etc.  1500 
w.  Engr,  Lond — Aug.  31,  1906.  No. 
79147  A. 

Construction. 

Current  Railway  Construction.  An  ac- 
count of  the  construction  work  in  prog- 
ress and  proposed  on  English  lines.  2000 
w.  Engng — Aug.  31,  1906.    No.  79137  A. 

Cut-Off. 

The  New  Low-Grade  Freight  Line  of 
the  Erie  R.  R.  An  illustrated  descrip- 
tion of  a  heavy  piece  of  railroad  con- 
struction in  Southeastern  New  York  in 
connection  with  the  extensive  reconstruc- 
tion and  betterment-of-way  work  in 
progress.  2500  w.  Eng  Rec — Sept.  8, 
1906.  No.  79029. 
Improvements. 

Details  of  Construction  of  the  Ossin- 
ing  Improvements  on  the  New  York 
Central  R.  R.  The  electrification  of  the 
metropolitan  zone,  and  the  completion  of 
the  four  track  system,  made  necessary 
extensive  construction  and  reconstruction 
works  which  are  illustrated  and  de- 
scribed. 2200  w.  Eng  Rec — Sept.  22, 
1906.    No.  79431. 

The  Eastern  Railway  of  New  Mexico 
(Atchison,  Topeka  &  Santa  Fe  Railway 
System).  Plans  and  description  of  the 
construction  of  a  new  line,  connecting 
existing  lines  and  providing  a  through 
route  to  the  Pacific  coast  and  Mexico. 
1800  w.  Eng  News — Sept.  6,  1906.  No. 
79092. 
Mexico. 

Making  a  System  of  Mexican  Rail- 
roads. Edward  M.  Conley.  A  review  of 
railroads  under  construction  and  pro- 
jected, and  the  changes  in  their  manage- 
ment; the  new  terminal  harbors,  and  ex- 
tensive improvements.  Map.  3300  w, 
Ry  Age — Sept.  ^21,  1906.  No.  79422. 
Siberian. 

Circum-Baikal  Railway.  Brief  account 
of  the  great  floating  ferry  first  con- 
structed for  crossing  this  large  lake,  and 
the  more  recent  construction  of  a  line 
around  the  southern  extremity  of  the 
lake.  1400  w.  Engng — Aug.  31,  1906. 
No.  79143  A. 

PERMANENT  WAY  AND  BUILDINGS. 
Coaling. 

Mechanical  Coaling  Stations  for  Loco- 
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motives  (Installations  de  Chargement 
Mecanique  du  Charbon  dans  les  Depots 
de  Locomotives).  Illustrating  and  de- 
scribing Belgian,  German,  and  American 
railroad  coaling  stations,  with  details  of 
bins,  conveyors,  etc.  2000  w.  1  plate. 
Genie  Civil — Aug.  11,  1906.   No.  79313  D. 

Gravel  Washing. 

The  Lake  Shore  Gravel  Ballast  Wash- 
ing Plants.  Illustrates  and  describes 
plants  in  Indiana  which  are  working 
satisfactorily  and  handling  large  quanti- 
ties of  material.    2000  w.    R  R  Gaz — 

•  Sept.  14,  1906.    No.  79190. 

Location. 

Some  Tables  and  Other  Data  for  Rail- 
way Locating  Engineers.  C.  P.  Howard. 
Gives  tables  in  form  so  that  calculations 
of  cost  can  be  made  in  the  shortest  possi- 
ble time  and  with  reasonable  accuracy, 
with  explanatory  notes.  3500  w.  Eng 
News — Sept.  13,  1906.  No.  79167. 
Rails. 

Note  on  the  Metal  Screw  Bushes  for 
Strengthening  Rail  Fastenings,  on  the 
Thiollier  System.  Describes  the  method 
of  putting  in  the  bushes;  the  cost,  re- 
sults, resistance,  etc.,  are  discussed,  and 
the  applications  considered.  3000  w.  6 
tables  &  fig.  Bui  Int  Ry  Cong — Aug., 
1906.  No.  79280  E. 
Roadbed. 

A  Concrete  Roadbed  for  Railroads. 
Illustrated  description  of  a  design  for  a 
concrete  roadbed  using  longitudinal  tim- 
ber supports  for  the  rails,  giving  esti- 
mate of  cost.  1 100  w.  Ry  Age— Sept. 
1,  1906.  No.  79423. 
Shops. 

Angus  Shops — Canadian  Pacific  Rail- 
way. First  of  a  series  of  illustrated  arti- 
cles on  the  operation  of  the  Angus  shops. 
4500  w.  Ry  Mas  Mech — Sept.,  1906. 
Serial.    1st  part.    No.  79024. 

Organization  and  Construction  Meth- 
ods Used  on  the  Ivorydale  Shops  of  the 
C.  H.  &  D.  Plan,  with  detailed  descrip- 
tion of  the  methods  employed.  2500  w. 
R  R  Gaz — Sept.  21,  1906.    No.  79404. 

Organization  and  Economy  in  the  Rail- 
way Machine  Shop.  H.  W.  Jacobs.  The 
second  article  of  the  series  treats  of  the 
,  standardization  of  parts  and  tools,  with 
illustrations  of  tools  and  their  operation. 
4000  w.  Engineering  Magazine— Oct., 
1906.  No.  79383  B. 
Signalling. 

The  Forestier  System  of  Templates 
for  Automatic  Signalling  (Preparateur 
dTtineraire  Systeme  J.  Forestier).  R. 
Coupan.  The  successive  connections  for 
any  given  train  are  controlled  by  elec- 
tric contacts  placed  in  proper  sequence 
on  a  template  disc,  avoiding  accidents  or 
delays.  3000  w.  1  plate.  Genie  Civil— 
Aug.  18,  1906.    No.  79315  D. 


Sleepers. 

Automatic  Sleeper  Adzing  and  Boring 
Machine.  Illustrates  and  describes  a 
machine  for  dealing  with  large  and  heavy 
sleepers  of  any  kind  of  wood,  and  is  used 
for  simultaneously  adzing  both  ends  and 
cross-cutting  the  sleeper  to  length,  and 
boring  fqur  spike  holes  at  each  end.  600 
w.    Engng— Aug.  31,  1906.   No.  79140  A. 

Plant  of  the  Ayer  &  Lord  Tie  Co.,  at 
Carbondale,  111.  R.  E.  Bright.  Illus- 
trated description  of  machinery  and 
methods  used  for  preserving  wood  rail- 
way ties.  1300  w.  Engr,  USA.  Sept. 
15,  1906.  No.  79292  C. 
Terminals. 

Freight  Terminal  Facilities  at  St. 
Louis.  Information  from  an  interesting 
report  made  by  Robert  Moore  and  Albert 
T.  Perkins,  concerning  the  freight  facili- 
ties of  St.  Louis  and  what  is  needed  to 
make  them  equal  to  the  growing  needs. 
1200  w.  R  R  Gaz — Sept.  21,  1906.  No. 
79405. 

Progress  of  the  New  York  Central  & 
Hudson  River  R.  R.  Terminal  Improve- 
ments in  New  York  City.  Brief  illus- 
trated article  describing  the  progress  in 
this  great  undertaking.  1000  w.  Eng 
p.ec — Sept.  8,  1906.    No.  79037. 

The  New  Terminal  Station  and  Ferry- 
House  of  the  Delaware,  Lackawanna  & 
Western  R.  R.  at  Hoboken,  N.  J. 
Charles  C.  Hurlbut.  Illustrated  detailed 
description  of  a  fireproof  structure  erected 
entirely  over  water  and  possessing 
unique  features.  7500  w.  Eng  News — 
Sept.  20,  1906.  No.  79283. 
Tracks. 

The  Relation  of  Track  Construction  to 
Speed  and  Weight  of  Trains.  Gives  in- 
formation obtained  in  reply  to  an  inquiry 
as  to  the  conditions  on  a  number  of  rail- 
ways of  different  classes.  2000  w.  Eng 
News — Sept.  13,  1906.  No.  79170. 
Tunnel  Tracks. 

Track  Construction  for  Railway  Tun- 
nels. Gives  particulars  as  to  practice, 
experience  and  opinions  on  railways  in 
this  country  and  m  England,  with  edi- 
torial discussion  of  the  conditions  affect- 
ing track  and  maintenance  of  way  in 
tunnels.  Ills.  6000  w.  Eng  News — 
Sept.  20,  1906.  No.  79286. 
Tunnel  Ventilation. 

The  Ventilation  of  the  Kaiser  Wil- 
helm  Tunnel  at  Cochem,  Rhenish  Prussia 
(Die  Liiftungsanlage  des  Kaiser- Wilhelm 
Tunnel  bei  Cochem).  A.  Haas.  De- 
scribing very  fully  the  installation  of  a 
modification  of  the  Saccardo  system  to 
the  ventilation  of  the  longest  tunnel  in 
Germany;  the  use  of  petroleum  fuel  in 
the  locomotives  caused  much  smoke. 
6000  w.  2  plates.  Glasers  Annalett— 
Aug.  15,  1906.    No.  79336  D. 
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TRAFFIC. 

Co-operation. 

Co-operation.  Henry  W.  Thornton. 
Read  before  the  Traffic  Club  of  Pittsburg. 
Discusses  co-operation  between  the  traffic 
and  operating  departments  of  the  same 
railroad,  and  co-operation  between  a 
railroad  and  an  industry.  6000  w.  R  R 
Gaz — Aug.  31,  1906.  No.  78966. 
Freight. 

Some  Principles  of  Freight  Traffic 
Working.  W.  T.  Stephenson.  Read  be- 
fore the  British  Assn.  Discusses  recent 
improvements  in  freight  traffic  working, 
— the  use  of  powerful  engines  and  large 
train  loads,  the  increase  in  wagon  load, 
etc.  4000  w.  Ir  &  Coal  Trds  Rev — 
Aug.  31,  and  Sept.  7,  1906.  Serial.  2 
parts.  No.  79243,  each  A. 
Mexico. 

Mexican  Railroads  and  Railroad  Traf- 
fic. Samuel  H.  Barker.  Concerning  the 
working  of  government  regulation  of 
railroad  rates,  and  the  development  of 
railroads.  2500  w.  R  R  Gaz — Sept.  28, 
1906.    No.  79497. 

Terminals. 

How  Best  to  Get  Cars  Through  Large 
Terminals.  W.  H.  Smith.  Read  before 
the  Northern  Ry.  Club.  Discusses  briefly 
the  changed  conditions  and  suggests  a 
system  for  forwarding  cars.  1300  w. 
R  R  Gaz — Sept.  14,  1906.   No,  79193. 

Tonnage. 

Tonnage  Rating  for  Locomotives.  Ex- 
tracts from  a  paper  by  F.  W.  Thomas. 
Methods  for  calculating  the  rating  are 
explained,  and  the  factors  entering  into 
the  resistance  column.  1800  w.  R  R 
Gaz — Sept.  21,  1906.  No.  79401. 
Warehouses. 

Relation  of  Warehousing  to  Trans- 
portation. Ashley  J.  Elliott.  Urges  the 
same  diligence  in  unloading  cars  as  is 
exercised  in  unloading  vessels.    2500  w. 


Pro  St  Louis  Ry  Club — Aug.  10,  1906. 
No.  79254 

MISCELLANY. 

Acceleration. 

Acceleration  and  Some  Locomotive 
Problems.  William  G.  Raymond.  Gives 
a  brief  statement  of  principles  and  the 
development  of  working  formulas  for  de- 
termining the  acceleration.  4500  w.  R  R 
Gaz — Sept.  14,  1906.  No.  79 191. 
Costs. 

Unit  Costs  of  Railroad  Building.  This 
first  paper  of  a  series  considers  eastern 
railroads  of  a  first  class  character,  with 
steel  spans,  concrete  abutments  and  piers, 
80-lb.  rail,  stone  or  gravel  ballast  and 
permanent  construction  throughout.  Ills. 
500  w.  R  R  Gaz — Sept.  7,  1906.  Serial. 
1st  part.  No.  79102. 
Ireland. 

Irish  Railways.  Reviews  what  has 
been  done  previously  for  Irish  railways 
iri  the  present  number,  and  gives  the 
names  of  members  of  a  Vice-Regal  Com- 
mission to  inquire  into  the  present  condi- 
tions and  reports  how  far  they  afford 
adequate  facilities,  etc.  2800  w.  Engr, 
Lond — Aug.  24,  1906.  Serial.  1st  part. 
No.  79018  A. 
Italy. 

The  History  and  Organization  of  Ital- 
ian Railroads.    Edward  P.  North.  His- 
torical review,  with  map.    1200  w.    R  R 
Gaz — Sept.  28,  1906.    No.  79496. 
Mexico. 

Railroad  Regulation  by  Law  in  Mexico. 
Erdis  G.  Robinson.  Gives  some  of  the 
important  provisions  in  the  excellent  rail- 
road law  in  operation  in  Mexico.  3500 
w.   Eng  News — Sept.  6,  1906.   No.  79089. 

The  Railroads  of  Mexico.  Harry  E. 
Maule.  A  review  of  the  existing  rail- 
ways, especially  those  serving  the  mining 
business.  2500  w.  Min  Wld — Sept.  15, 
1906.    No.  79210. 
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Brakes. 

Advantages  and  Disadvantages  of  Dif- 
ferent Systems  of  Tramway  Brakes. 
Gives  reports  of  M.  Scholtes,  and  of  M. 
Bjorkegren,  and  the  conclusions  reached 
by  each.  6400  w.  Elect'n,  Lond — Sept. 
7,  1906.   No.  79223  A. 

Some  European  Brakes  and  Their 
Value.  John  R  Fox.  Describes  the  re- 
lation of  braking  to  skidding,  discussing 
American  and  English  practice,  and  a 
series  of  tests  made  in  England.  6800  w. 
St  Ry  Jour— Sept.  15,  1906.  No.  79202  C. 


Cable  Railways. 

The  Passing  of  Cable  Railways  in  the 
United  States.  Brief  outline  of  the 
history ;  of  '  this  system  in  Chicago  and 
other  cities.  1000  w.  Eng  News — Sept 
20,  1906.    No.  79284. 

Chicago. 

Superelevation  of  Tracks  and  Bridges 
— Metropolitan  West  Side  Elevated  Rail- 
way. Describes  the  raising  of  these 
tracks,  made  necessary  by  the  elevation  of 
railway  tracks,  which  are  crossed  by  this 
elevated  road.  Ills.  1100  w.  Ry  Age — 
Sept.  14,  1906.  No.  79196. 
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Electrification. 

See  Railway  Engng.,  Motive  Power. 
Florida. 

Electric  Railway  Improvements  at  Key 
West,  Florida.  Frederic  H.  Porter.  Il- 
lustrated account  of  this  road  and  the  in- 
teresting problems  due  to  climate  and 
soil.  3000  w.  Elec  Ry  Rev — Sept.,  1906. 
No.  79206^ 
Halifax. 

'  Some  Notes  on  the  Operation  of  the 
Halifax  Electric  Tramway  Plant.  Philip 
A.  Freeman.  Briefly  describes  the  plant, 
the  operating  and  care  of  the  boilers, 
the  engines,  etc.  2500  w.  Power — Oct., 
1906.   No.  79459  C. 

Interurban. 

Interurban  Train  Testing  Apparatus. 
Sydney  W.  Ashe.  Illustrates  and  de- 
scribes a  new  simple  type  of  train  test- 
ing set,  and  reports  tests  made  on  new 
rolling  stock  of  the  Brooklyn  Rapid 
Transit  Company.  2500  w.  St  Ry  Jour — 
Sept.  8,  1906.    No.  79042  C. 

The  Rehabilitation  of  the  Philadel- 
phia &  West  Chester  Traction  Company's 
Properties.  An  illustrated  article  giving 
interesting  and  valuable  information  in 
regard  to  modern  interurban  practice, 
and  showing  how  a  non-paying  country 
trolley  road  was  made  a  successful  inter- 
urban property.    7000  w.    St  Ry  Jour — 

'    Sept.  1,  1906.    No.  78920  C. 

Lake  Minnetonka. 

The  Development  of  Lake  Minnetonka 
by  the  Twin  City  Rapid  Transit  Com- 
pany. An  illustrated  account  of  the  prep- 
arations to  give  ready  access  to  different 
parts  of  this  beautiful  lake  near  Minne- 
apolis. 2800  w.  St  Ry  Jour — Sept.  8, 
1906.  No.  .79040  C. 
Leeds. 

The  Tramway  System  of  Leeds.  Illus- 
trated detailed  description  of  its  con- 
struction and  operation;  its  history,  etc. 
13200  w.  Tram  &  Ry  Wld — Sept.  6,  1906. 
No.  79296  B. 

Ohio  Valley. 

The  New  Ohio  Valley  Electric  Rail- 
way Properties.  Describes  this  valley  and 
gives  an  illustrated  detailed  description 
of  the  new  line  to  be  built  from  Beaver, 
Pa.,  to  Steubenville,  Ohio;  a  distance  of 
nearly  50  miles.  5000  w.  St  Ry  Jour — 
Sept.  1,  1906.   No.  78921  C. 

Overhead. 

Continuous  vs.  Sectionalized  Overhead 
Systems.  Prof.  G.  Rasch.  Abstract  of 
a  paper  at  the  Milan  Convention.  Dis- 
cusses the  advantages  and  disadvantages 
of  the  two  systems.  1700  w.  St  Ry  Jour 
— Sept.  22,  1906.  No.  79409-  C. 
Parallel  Mileage. 

Parallel  Mileage  of  Electric  and  Steam 
Railroads.  Gives  maps  of  roads  in  Ohio, 
Indiana,  Illinois,  and  Michigan  principally 
where  high-speed  interurban  lines  paral- 


lel steam  lines,  and  discusses  the  condi- 
tions.  4000  w.    Ry  &  Engng  Rev — Sept. 
8,  1906.   No.  79076. 
Regulations. 

Safety  Regulations  for  Street  and  Elec- 
tric Railways  (Sicherheitsvorschriften 
fur  Elektrische  Strassenbahnen  und 
Strassenbahnahnliche  Kleinbahnen) .  Re- 
port of  the  committee  of  Verband  Deut- 
scher  Elektrotechniker.  7500  w.  Elektro- 
tech  Zeitschr — Aug.  23,  1906.  No.  79354  B. 
Shops. 

New  Repair  Shops  of  the  Omaha  & 
Council  Bluffs  Street  Railway  Company. 
Illustrated  description  of  the  construction, 
and  the  operating  methods  of  large  shops. 
2200  w.  Elec  Ry  Rev — Sept.,  1906.  No. 
79207. 
Simplon. 

Electric  Traction  in  the  Simplon  Tun- 
nel (La  Traction  Electrique  dans  le 
Tunnel  du  Simplon).  S.  Herzog.  With 
views  of  the  terminal  stations  at  Brig  and 
Iselle,  and  a  description  of  the  wiring 
and  the  locomotives;  showing  how  the 
difficulties  of  insulation  have  been  over- 
come. 2000  w.  1  plate.  Genie  Civil- 
Sept.  15,  1906.  No.  79322  D. 
Station. 

Commerce  Street  Station  of  the  Mil- 
waukee Electric  Railway  and  Light  Co. 
Illustrates  and  describes  an  exceptionally 
compact  plant  with  a  novel  method  of 
coal  handling.  5000  w.  Engr,  U  S  A — 
Sept.  1,  1906.  No.  79087  C. 
Steel  Cars. 

Steel  Rolling-Stock.  George  Harrison 
Sheffield.  Abstract  of  a  paper  before  the 
Tram.  &  Lgt.  Rys.  Assn.  Reviews  the 
use  made  of  materials  other  than  timber 
in  the  construction  of  railway  cars,  and 
the  great  changes  and  improvements  that 
have  taken  place,  especially  discussing 
the  designs  used  on  British  railways.  4000 
w.  Elec  Engr,  Lond — Sept.  7,  1906.  No. 
79218  A. 
Stray  Currents. 

See  Civil  Engineering,  Water  Supply. 
Sub-Stations. 

Practical  Notes  on  Underground  Sub- 
Stations.  W.  Pleasance.  A  considera- 
tion of  the  general  design  of  under- 
ground chambers  for  static  transformers 
and  their  accompanying  switchgear.  2800 
w.  Elec  Rev,  Lond — Aug.  31,  1906.  No. 
79130  A. 

Small  Railway  Substations.  W.  L. 
Waters.  Considers  the  requirements  of 
these  stations,  their  operation,  the  condi- 
tions, etc.  111.  2500  w.  Elec  Rev,  N  Y — 
Sept.  8,  1906.  No.  79052. 
Wheels. 

Cast-iron  and  Steel  Wheels  in  City 
Service.  James  Andrews.  Presents  ar- 
guments favoring  the  use  of  steel  wheels. 
1700  w.  St  Ry  Jour — Sept.  8,  1906.  No. 
79043  C. 


We  supply  copies  of  these  articles.    See  page  319. 
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We  hold  ourselves  readv  to  supply — usually  by  return  of  post — the  full  text  of  every 
article  indexed  in  the  preceding  pages,  in  the  original  language,  together  with  all  accom- 
panying illustrations ;  and  our  charge  in  each  case  is  regulated  by  the  cost  of  a  single  copy 
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American  Architect,   w.   New  York. 

Am.  Engineer  and  R.  R.  Journal,  m.  New  York. 

American  Jl.  of  Science,  m.  New  Haven,  U.  S.  A. 

American  Machinist,   w.    New  York. 

Annales  des  Ponts  et  Chaussees.    tn.  Paris. 

Ann.  d  Soc.  Ing.  e  d  Arch.  Ital.  w.  Rome. 

Architect,    w.  London. 

Architectural  Record,    m.    New  York. 

Architectural  Review,    s-q.  Boston. 

Architect's  and  Builder's  Magazine,   m.   New  York. 

Australian  Mining  Standard,    w.  Melbourne. 

Autocar,    w.    Coventry,  England. 

Automobile,    m.    New  York. 

Automotor  Journal,    w.  London. 

Beton  und  Eisen.    qr.  Vienna. 

Boiler  Maker,    m.    New  York. 

Brass  World,    m.    Bridgeport,  Conn. 

Brit.  Columbia  Mining  Rec.    m.    Victoria,  B.  C. 

Builder,    w.  London. 

Bull.  Am.  Iron  and  Steel  Asso.    w.    Phila.,  U.  S.  A. 


Bulletin  de  la  Societe  d' Encouragement,    m.  Pari*. 
Bulletin  of  Dept.  of  Labor,   b-m.  Washington. 
Bull.  Soc.  Int.  d'Electriciens.    m.  Paris. 
Bulletin  of  the  Univ.  of  Wis.,  Madison,  U.  S.  A. 
Bulletin  Univ.  of  Kansas,    b-m.  Lawrence. 
Bull.  Int.  Railway  Congress,    m.    Brussels.  * 
California  Jour,  of  Tech.    m.    Berkeley,  Cal. 
Canadian  Architect,    tn.  Toronto. 
Canadian  Electrical  News.    m.  Toronto. 
Canadian  Engineer,    m.    Toronto  and  Montreal. 
Canadian  Mining  Review,    m.  Montreal. 
Cassier's  Magazine,    m.    New  York  and  Londo*. 
Cement,    b-m.    New  York. 
Cement  Age.   m.   New  York. 
Central  Station,    m.    New .  York. 
Chem.  Met.  Soc.  of  S.  Africa,  m.  Johannesburg. 
Colliery  Guardian,    w.  London. 
Compressed  Air.    m.    New  York. 
Comptes  Rendus  de  l'Acad.  des  Sciences,   w.  Paris. 
Consular  Reports,    m.  Washington. 
Deutsche  Bauzeitung.    b-w.  Berlin. 
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Domestic  Engineering,    m.  Chicago. 
Economic  Geology,    m.    So.  Bethlehem,  Pa. 
Eisenbahntechnische  Zeitschrift.    b-m.  Berlin. 
Electrical  Engineer,    w.  London. 
Electrical  Magazine,    m.  London. 
Electrical  Review,    m.  London. 
Electrical  Review,    w.    New  York. 
Electric  Journal,   m.   Pittsburg,  Pa. 
Electric  Railway  Review,    m.  Chicago. 
Electrical  World,    w.    New  York. 
Electrician,   w.  London. 
Electricien.    w.  Paris. 
Electricity,    w.  London. 

Electrochemical  and  Met.  Industry,   m.    N.  Y. 
Elektrotechnische  Zeitschrift.    w.  Berlin. 
Elektrotechnik  u  Maschinenbau.   w.  Vienna. 
Electrotechnische  Zeitschrift.   w.    Berlin  . 
Elettricita.    iv.  Milan. 
Engineer,    w.  London. 
Engineer,   s-m.  Chicago. 
Engineering,    w.  London. 

Engineering  and  Mining  Journal,    w.    New  York. 

Engineering  Magazine,  m.   New  York  and  London. 

Engineering  News.   w.    New  York. 

Engineering  Record,    w.    New  York. 

Engineering  Review,    m.  London. 

Eng.  Soc.  of  Western  Penna.  m.  Pittsburg,  U.S.A. 

Far  Eastern  Review,    m.    Manila,  P.  I. 

Fire  and  Water,   w.    New  York. 

Foundry,   m.    Cleveland,  U.  S.  A. 

G^nie  Civil,    w.  Paris. 

Gesundheits-Ingenieur.    s-m.  MunChen. 

Giorn.  dei  Lav.  Pubb.  e  d  Str.  Ferr.   w.  Rome. 

Glaser's  Ann.  f  Gewerbe  &  Bauwesen.   s-m.  Berlin. 

Ice  and  Refrigeration,   m.   New  York. 

Industrial  World,    w.  Pittsburg. 

Ingenieria.    b-m.    Buenos  Ayres. 

Ingenieur.    w.  Hague. 

Insurance  Engineering,    m.    New  York. 

Int.  Marine  Engineering,   m.   New  York. 

Iron  Age.   w.    New  York. 

Iron  and  Coal  Trades  Review,   w.  London. 

Iron  and  Steel  Trades  Journal,   w.  London. 

Iron  Trade  Review,    w.    Cleveland,  U.  S.  A. 

Jour.  Am.  Foundrymen's  Assoc.   m.   New  York. 

Journal  Asso.  Eng.  Societies,   m.  Philadelphia. 

Journal  of  Electricity,   m.   San  Francisco. 

Journal  Franklin  Institute,    m.  Philadelphia. 

Journal  of  das  Lighting,   w.  London. 

Journal  Royal  Inst,  of  Brit.  Arch,  s  qr.  London. 

Jour.  Roy.  United  Service  Inst.    m.  London. 

Journal  of  Sanitary  Institute,    qr.  London. 

Jour,  of  South  African  Assn.  o  fEngineers.  m. 

Johannesburg,  S.  A. 
Journal  of  the  Society  of  Arts.   w.  London. 
Jour,  of  U.  S.  Artillery,  b-m.  Fort  Monroe,  U.  S.  A. 
Jour.  W.  of  Scot.  Iron  &  Steel  Inst.  m.  Glasgow. 
Journal  Western  Soc.  of  Eng.   b-m.  Chicago. 
Journal    of   Worcester    Poly.    Inst.,  Worcester, 

U.  S.  A. 

Locomotive,    m.    Hartford,  U.  S.  A. 

Machinery,   m.    New  York. 

Madrid  Cientifico.    t-m.  Madrid. 

Marine  Review,    w.    Cleveland,  U.  S.  A. 

Mem.  de  la  Soc.  des  Ing.  Civils  de  France,  m.  Paris. 

M<?tallurgie.    w.  Paris. 

Minero  Mexicano.    w.    City  of  Mexico. 

Mines  and  Minerals,   m.    Scranton,  U.  S.  A. 


Mining  and  Sci.  Press,    w.    San  Francisco. 
Mining  Journal,    w.  London. 
Mining  Reporter,    w.    Denver,  U.  S.  A. 
Mittheilungen  des  Vereines  fur  die  Forderung  des 
Local  und  Strassenbahnwesens.    m.  Vienna. 
Motor  Wagon,    w.    Cleveland,  U.  S.  A. 
Municipal  Engineering,   m.   Indianapolis,  U.  S.  A. 
Municipal  Journal  and  Engineer,    w.    New  York. 
Nature,    w.  London. 
Nautical  Gazette,    w.    New  York. 
New  Zealand  Mines  Record,    m.  Wellington. 
Oest.  Wochenschr.-  f.  d.  Oeff .  Baudienst.  w.  Vienna 
Oest.  Zeitschr.  Berg  &  Hiittenwesen.   w.  Vienna. 
Plumber  and  Decorator,    m.    London  . 
Popular  Science  Monthly,    m.    New  York. 
Power,   m.   New  York. 
Practical  Engineer,    w.  London. 
Pro.  Am.  Soc.  Civil  Engineers,    m.    New  York. 
Pro.  Canadian  Soc.  Civ.  Engrs.    m.  Montreal. 
Proceedings  Engineers'  Club.    qr.  Philadelphia. 
Pro.  Pac.  Coast  Rwy.  Club.    m.    San  Francisco. 
Pro.  St.  Louis  R'way  Club.   m.   St.  Louis,  U.  S.  A. 
Pro.  U.  S.  Naval  Inst.    qr.   Annapolis,  Md. 
Quarrv.    m.  London. 

Queensland  Gov.  Mining  Jour.  m.  Brisbane, 
Australia. 

Railroad  Gazette,    w.   New  York. 

Railway  Age  .  w.  Chicago. 

Railway  &  Engineering  Review,    w.  Chicago. 

Railway  and  Loc.  Engng.   m.    New  York. 

Revista  d  Obras.  Pub.    w.    Madrid.  » 

Review  of  Reviews,    m.    London  &  New  York. 

Revista  Tech.  Ind.    m.  Barcelona. 

Revue  de  Mecanique.    m.  Paris. 

Revue  G£n.  des  Chemins  de  Far.   m.  Paris. 

Revue  Gen  .des  Sciences,    w.  Paris. 

Revue  Industrielle.   w.  Paris. 

Revue  Technique,    b-m.  Paris. 

Rivista  Gen.  d  Ferrovie.   w.  Florence. 

Rivista  Marittima.    m.  Rome. 

Schiffbau.   s-m.  Berlin. 

Schweizerische  Bauzeitung.    w.  Zurich. 

Scientific  American,    w.    New  York. 

Scientific  Am.  Supplement,    w.    New  York. 

Sibley  Jour,  of  Mech.  Engng.   m.    Ithaca,  N.  Y. 

Stahl  und  Eisen.   s-m.  Diisseldorf. 

Stevens  Institute  Indicator,   qr.   Hoboken,  U.  S.  A. 

Street  Railway  Journal,    w.    New  York. 

Technograph.    yr.    Urbana,  111. 

Technology  Quarterly,    qr.    Boston,  U.  S.  A. 

Tijds  v  h  Kljk.  Inst,  v  Ing.    qr.  Hague. 

Tramway  &  Railway  World,   m.  London. 

Trans.  Am.  Ins.  Electrical  Eng.    m.    New  York. 

Trans.  Am  Ins.  of  Mining  Eng.    New  York. 

Trans.  Am.  Soc.  Mech.  Engineers.    New  York. 

Trans.  Inst,  of  Engrs.  &  Shipbuilders  in  Scot- 
land, Glasgow. 

Transport,    w.  "London. 

Wood  Craft,   m.    Cleveland,  U.  S.  A. 

Yacht,    w.  Paris. 

Zeitschr.  f.  d.  Gesamte  Turbinenwesen.  w. 
Munich. 

Zeitschr.  d.  Mitteleurop.  Motorwagon  Ver.  s-m. 
Berlin. 

Zeitschr.  d.  Oest.  Ing.  u.  Arch.  Ver.  w.  Vienna. 
Zeitschr.  d.  Ver  Deutscher  Ing.   w.  Berlin. 
Zeitschrift  fur  Elektrochemie.   w.    Halle  a  S. 


Improved  Machinery 

New  Processes  and  Appliances 

The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  as  the 
information  is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale,  it  is  proper 
to  say  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements  made. 


Twelve-inch  Motor-Driven  Machine. 

HP  HE  photograph  shows  a  motor-driven 
*  pipe  threading  and  cutting  machine, 
made  by  the  Stoever  Foundry  &  Mfg. 
Co.,  Myerstown,  Pa.  As  the  belt  driven 
machine  is  equipped  with  a  single  belt  pul- 
ley, all  speeds  being  obtained  in  the  gear- 
ing, there  is  but  little  difference  between 
the  belt  and  motor-driven  types.  To 
equip  the  machine  for  motor  drive,  the 
belt  pulley  is  removed  and  a  sprocket 
wheel  for  the  chain  put  in  its  place. 
The  motor  table  is  placed  above  the  main 


obtained  in  the  belt  driven  machine,  and 
without  the  extra  expense  and  necessary 
waste  of  current  which  accompany  the 
use  of  resistance  boxes  and  controllers. 
With  this  design  of  drive,  a  constant 
speed  motor  is  employed,  which  is  the 
least '  in  first  cost  and  the  highest  in  effi- 
ciency in  operation.  A  variable  speed 
motor  could,  of  course,  be  used  if  anyone 
wished  to  do  so,  and  an  additional  range 
of  speeds  would  be  secured. 

The  machine  is  of  exceedingly  substan- 
tial construction  throughout    A  departure 


bearings  as  shown,  and  by  the  addition  of 
the  motor  and  the  chain,  the  equipment 
is  complete. 

It  will  be  readily  seen  that  this  method 
of  motor  drive  has  great  advantages.  In 
the  first  place, .  it  renders  an  easy  change 
from  a  belt  drive  to  a  motor  drive  at  any 
time,  and  the  motor  driven  machine  has 
all  the   advantages   of  speed  which  are 


from  the  older  practice  has  been  made  in 
making  the  headstock  in  one  casting,  fol- 
lowing the  usual  lathe  construction.  The 
gearing  is  all  on  the  outside  of  the 
machine,  and  readily  accessible  for  any 
purpose.  An  innovation  in  pipe  threading 
machinery  is  the  use  of  an  internal  gear 
drive,  which  is  exceedingly  powerful,  very 
compact,  and  of  course  very  safe,  as  the 
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teeth  are  carefully  protected  from  injury. 

The  machine  has  ten  speeds,  the  shift- 
ing gear  in  the  gear  box  giving  five  speeds, 
and  the  right  and  left  clutch  on  the  ma- 
chine two  for  each  one  in  the  box.  These 
speeds  can  all  be  very  quickly  obtained, 
and  the  change  is  more  easily  made  than 
when  shifting  a  belt  on  a  cone  pulley,  and 
making  the  additional  gear  change 
required  in  older  machines. 

The  gear  box  is  oil  tight,  and  an 
arrangement  is  made  for  holding  oil  in 
the  bottom,  which  keeps  all  gears  and 
shafts  constantly  lubricated.  Owing  to  the 
particular  construction  of  this  box,  the 
weight  of  the  sliding  gear  and  shifting 
mechanism  is  carried  on  the  brackets,  and 
not  on  the  lower  shaft,  so  that  there  is 
no  tendency  towards  cutting  or  binding  in 
the  box. 

The  chucks  are  of  unusually  strong  con- 
struction. The  main  body  of  the  chuck  is 
a  single  casting,  there  being  no  joints  or 
face  plates  to  weaken  the  construction. 

The  oil  for  lubricating  the  dies  is  fur- 
nished by  a  rotary  geared  pump,  driven 
direct  from  a  constant  speed  shaft  on  the 
machine.  There  can  be  no  slip,  and  there 
must  be  a  positive  supply  of  oil  delivered 
at  all  times.  The  actual  amount  used  on 
the  dies  and  cutting-off  tool  is  regulated 
by  valves  at  the  proper  points,  and  the 
relief  valve  takes  care  of  any  excess. 

The  die  head  has  been  greatly  improved 
by  the  substitution  of  interchangeable 
hardened  steel  cams  for  those  of  cast  iron 
construction  commonly  used  in  other  ma- 
chines. This  not  only  insures  a  much 
greater  life  and  accuracy  for  the  head,  but 
if  for  any  reason  it  should  become  neces- 
sary to  replace  a  cam,  it  can  be  very  easily 
and  cheaply  done.  In  addition  to  these 
hardened  cams,  hardened  steel  plates  are 
placed  in  the  bottom  of  the  die  slots. 
These  insure  a  permanent  bearing  for  the 
back  edge  of  the  chasers,  and  therefore 
keep  the  lead  correct, — which  is  a  very  im- 
portant point. 

The  sliding  head  has  been  adopted  for 
the  regular  design,  as  it  offers  many  advan- 
tages over  the  older  type  of  stationary  head. 
One  advantage  lies  in  convenience  often 
secured  by  placing  pipe  in  the  machine 
through  the  die  head,  in  which  case  the 
head  can  be  pushed  out  of  the  way  and  the 
pipe  pushed  through  the  opening  in  the 


stand  without  injuring  the  dies.  The  great- 
est benefit,  however,  lies  in  the  fact  that  the 
head  is  movable, — floating  to  a  certain 
degree.  There  is  a  certain  amount  of 
eccentricity  to  be  found  in  all  pipe,  this 
being  materially  increased  in  the  larger 
sizes;  consequently,  a  great  strain  is 
brought  on  the  dies  when  used  in  a  rigid 
head,  but  by  mak  ng  the  head  movable  it 
will  adjust  itself  to  the  eccentricity  of  the 
pipe  as  it  revolves.  This  not  only  relieves 
the  head  of  unnecessary  strain,  but  insures 
a  more  nearly  equal  depth  of  thread 
around  the  circumference  of  the  pipe. 

The  slides  for  steadying  the  pipe  while 
cutting  off,  and  which  are  placed  on  the 
back  of  the  stand,  are  unusually  heavy. 
They  are  made  so  for  what  might  be  called 
an  anvil  effect,  and  will  withstand  the 
shock  of  hammering  out  a  large  pipe 
which  may  be  too  much  out  of  round  to 
show  a  perfect  thread.  The  cutting-off 
and  the  reaming  tools  are  held  on  one  of 
these  slides.  The  carriage  is  geared  so  that 
only  a  small  amount  of  power  is  necessary 
to  bring  it  up  to  the  pipe.  The  bed  is  made 
of  special  construction  to  insure  unusual 
stiffness  between  the  headstock  and  the  op- 
posite end.  The  oil  reservoir  is  in  the  bed, 
and  a  smaller  supply  than  usual  is  used  for 
necessary  lubrication.  It  has  been  the  en- 
deavor to  design  a  machine  which  will  be 
simple  in  the  arrangement  of  its  parts, 
thoroughly  accessible,  and  easily  and 
cheaply  repaired  in  case  of  accident.  It  has 
also  been  given  great  strength  to  withstand 
the  severe  service  which  a  machine  of  this 
size  and  kind  is  required  to  give  if  worked 
to  the  limit  of  its  capacity.  The  machine 
weighs  complete  with  equipment  about 
10,000  lbs. 


The  American  Typewriter. 

THE  American  typewriter,  illustrated 
herewith,  provides  a  medium  priced 
business-like  machine,  of  the  type-bar  style, 
with  all  the  advantages  of  the  regular  type- 
bar  machine,  and  the  added  advantage  of  a 
saving  of  about  1200  small  parts  in  the 
finished  machine.  This  great  saving  in  parts 
is  accomplished  by  forging  the  key  and  the 
type  on  a  single  bar  of  steel — the  key  at 
one  end  and  the  type  at  the  other.  The 
type  bar,  therefore,  is  only  a  simple  lever, 
entirely  free  from  complicated  mechanism, 
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and  actually  cannot  get  out  of  order.  The 
weakness  of  the  type  bar  action  of  type- 
writers is  in  the  looseness  which  soon 
comes  from  the  wearing  of  their  joints. 
Some  typewriters  have  as  many  as  sixteen 
bearings  between  the  key  and  the  type,  and 
some  one  of  these  is  bound  to  work  loose, 
spoil  alignment  and  finally  break  down. 

Of  equal  importance  are  the  ball  and 
socket  bearings  on  which  the  type  bars 
swing.    This  simple  bearing  insures  free- 
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dom  of  action  and  minimum  friction,  and, 
consequently,  light  touch  and  high  speed. 
The  carriage  and  wheel  escapement  are 
mounted  on  ball  bearings — the  most  ap- 
proved aids  to  speed  in  typewriter  construc- 
tion, j  %  ,  / 

The  machine  possesses  the  advantage  of 
the  insertion  of  special  characters,  such  as 
factions,  ac- 
cents,  special 
:narks,  etc.,  in 
half  a  minute's 
time  and 
changeability  of 
carriage  when 
I  that  may  be  re- 
I  quired.  This 
typewriter  pos- 
sesses a  number  of  other  novel  and  exclu- 
sive features  described  in  full  in  a  pamphlet 
entitled  ".  The  American  Way."  The  Amer- 
ican Typewriter  Co.,  268^2  Broadway,  New 
York,  will  send  it  on  request. 


Single- Phase  Railway. 

THE  announcement  that  the  Washing- 
ton, Baltimore  &  Annapolis  Railway 
has  finally  adopted  the  single-phase  sys- 
tem and  has  placed  contracts  for  the  en- 
tire electrical  equipment  required  for  this 
line  will  attract  considerable  interest  in 
engineering  and  railway  circles,  not  only  on 
account  of  the  fact  that  this  is  one  of  the 
most  important  orders  placed  for  alternat- 
ing current  equipment  in  this  country,  but 
also  because  the  original  promoters  of  this 
line  were  the  first  to  adopt  the  single-phase 
system.  Some  three  years  ago  contracts 
were .  let  for  the  construction  of  this  line, 
but  owing  to  financial  difficulties  the  road 
was  never  built.    It  will  be  interesting  to 


compare  the  electrical  equipment  proposed 
at  that  time  with  the  present  equipment 
which  has  been  ordered  from  the  General 
Electric  Company  and  which  represents  the 
latest  and  most  up-to-date  practice  in 
single-phase  railway  equipment.  In  the 
former  plans  for  single-phase  equipment 
between  Baltimore  and  Washington  it  was 
proposed  to  use  a  trolley  potential  of  1,000 
volts,  current  being  delivered  at  this  voltage 
at  a  frequency  of  16%  cycles  per  second. 
The  present  contract  calls  for  a  trolley 
potential  of  6,600  volts  at  a  frequency  of  25, 
cycles  per  second.  On  the  cars  a  four- 
motor  equipment  was  proposed,  each  motor 
having  a  capacity  of  100  horse  power.  The 
new  car  equipments  will  consist  of  quad- 
ruple motor  equipments  for  direct  or  alter- 
nating currents,  each  motor  having  a  ca- 
pacity of  125  horse  power.  While  the  first 
proposed  motor  equipments  would  have 
driven  the  cars  at  about  forty  miles  per 
hour,  the  new  equipments,  totalling  500 
horse  power,  will  enable  express  trains  on 
the  road  to  attain  a  speed  on  tangent  level 
track  of  60  miles  per  hour.  The  details  of 
the  new  road  have  been  carefully  worked 
out  by  the  Roberts  &  Abbot  Engineering 
Company,  Cleveland,  Ohio. 

Some  sixty  miles  of  road  will  be  operated 
by  the  new  company.  The  main  line  will 
be  constructed  between  Baltimore  and 
Washington,  with  a  branch  line,  from  a 
point  on  the  main  line  near  Odenton,  ex- 
tending to  Annapolis.  Over  the  main  line 
between  Baltimore  and  Washington  an  ex- 
press and  local  service  will  be  established, 
express  cars  being  operated  under  a  fifteen 
minute  headway  and  making  the  run  in  72 
minutes.  The  roadbed  will  be  double- 
tracked  throughout,  with  sidings  arranged 
at  suitable  intervals  so  that  the  locals  may 
be  side-tracked  to  enable  the  expresses  to 
maintain  schedules.  The  rolling  stock 
equipment  is  to  be  very  complete.  Nineteen 
express  cars,  capable  of  making  60  miles 
per  hour  on  a  tangent  level  track  will  be 
operated.  In  addition  two  work-cars  will 
be  equipped,  each  sufficiently  powerful  to 
haul  a  train  of  five  ordinary  passenger 
coaches  at  45  miles  per  hour,  while  four 
lower-powered  cars  will  be  used  for  local 
service.  These  cars  will  each  be  equipped 
with  four  A.  C.-D.  C.  motor  equipments 
with    the    Sprague- General    Electric  type 
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train  control.  The  local  cars  will  be 
similarly  controlled,  but  will  be  driven  by 
two  instead  of  four  motors. 

Power  for  the  new  road  will  be  pur- 
chased from  the  Potomac  Electric  Com- 
pany of  Washington,  D.  C,  and  will  be  de- 
livered by  that  company  at  6,600  volts 
three-phase  to  a  transformer  substation 
about  three  miles  from  Chesapeake  Junc- 
tion. 

At  Academy  Junction  there  will  be  four 
water-cooled  transformers,  25  cycles,  800 
kilowatts,  reducing  the  single-phase  33,000 
volt  current  of  the  transmission  line  to 
6,600  volt  current  suitable  for  delivery  to 
the  cars.  These  transformers  will  supply 
the  Baltimore  and  the  Annapolis  sections 
of  the  line.  The  substation  at  Academy 
Junction  will  be  located  near  to  the  car 
barns.  For  greater  safety  in  inspecting  and 
handling  the  cars,  all  of  the  trolley  circuits 
in  the  car  barn  will  be  arranged  for.  600 
volt  direct  curent,  and  for  this  purpose  two 
300  kilowatt  motor-generator  sets  will  be 
installed  in  the  transformer  substation, 
changing  the  6,600  volt  alternating  current 
to  600  volt  direct  current.  The  motor  end 
of  these  motor  generator  sets  will  be  con- 
nected direct  to  the  trolley  circuits,  one 
phase  being  led  from  the  trolley  coming 
from  Chesapeake  Junction  and  the  other 
from  the  Academy  Junction  transformers. 
A  feeder  regulator  will  be  placed  in  one 
phase  so  that  the  motor  generator  sets  will 
act  as  balancers,  permitting  the  Academy 
Junction  transformers  connected  on  phase 
"  B  "  to  feed  into  the  trolley  line  supplied 
by  the  Chesapeake  Junction  transformers 
on  phase  "  A." 

Government  regulations  within  the  Dis- 
trict of  Columbia  prohibit  the  use  of  the 
track  return,  so  that  within  the  District  the 
cars  will  be  operated  with  a  double  trolley. 
This  portion  of  the  tracks,  as  well  as  that 
within  the  city  of  Baltimore,  is  at  present 
operated  by  direct  current,  and  the  new 
cars  are  designed  to  operate  on  direct  cur- 
rent over  these  sections  of  the  line. 


Motor  Drive  for  Coal  Crushing  Rolls. 

*"THE  accompanying  illustration  shows  a 
*     set  of  24-inch  by  30-inch  Allis-Chal- 
mers  coal  crushing  rolls,  belted  to  an  elec- 


tric motor,  such  as  are  now  being  installed 
by  many  users  of  steam  driven  power  ma- 
chinery. In  connection  with  furnaces  at 
which  automatic  stokers  are  used,  or  where 
for  other  reasons  it  is  desirable  to  have  the 
coal  crushed  to  a  uniform  size,  the  advan- 
tages ot  such  an  arrangement  will  be  readily 
apparent.  The  coal,  as  it  is  unloaded  from 
the  car,  is  passed  through  these  rolls  and 
drops  to  the  hopper  which  feeds  the  stokers. 


Where  it  is  possible  to  secure  coal  in  hopper 
cars  at  all  times,  a  further  improvement  is 
made  by  placing  the  crushing  rolls  beneath 
the  track,  allowing  the  coal  to  drop  from  the 
car  into  the  rolls,  and  falling  from  there  to 
the  stoker  supply  hopper.  Motor  drive  is 
the  most  satisfactory  for  an  equipment  of 
this  character,  as  such  rolls  are  in  opera- 
tion for  a  limited  time  only  each  day ;  there 
is  therefore  no  waste  of  power  and  no  idle 
belts  or  extra  shafting  to  be  cared  for  while 
the  rolls  are  not  in  operation.  The  Allis- 
Chalmers  Company  is  now  manufacturing  a 
full  line  of  these  rolls,  which  are  used  not 
only  for  crushing  coal,  but  also  rock-salt, 
phosphate  rock  and  other  similar  materials 
that  do  not  require  the  heavy  machinery 
furnished  by  this  company  for  mining  work 
and  the  crushing  of  harder  materials.  It 
also  builds  the  motors  by  which  the  rolls 
are  driven. 
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Personal. 

— A.  Samuel  Berquist,  inventor  of  the 
Berquist  suspension  bunker,  has  changed 
his  address  from  517  Bedford  Ave.  to  1573 
47th  Street,  Brooklyn. 

— H.  S.  Brown,  New  England  sales  man- 
ager of  the  Power  Specialty  Co.,  with  offi- 
ces at  10  Post  Office  Square,  Boston,  is  now 
spending  a  short  vacation  in  Europe  and 
will  return  about  the  15th  iiist. 

— Louis  Block,  who  for  more  than  twenty 
years  was  at  the  head  of  the  Engineering 
Department  of  the  De  La  Vergne  Machine 
Co.,  is  now  engaged  as  a  consulting  engi- 
neer with  offices  at  45  East  42d  Street,  New 
York.  The  scope  of  work  includes  speci- 
fications and  plans  for  ice  manufacturing, 
refrigerating  and  power  plants,  oil  and  gas 
engines,  and  superintendence  of  the  in- 
stallations. 


Industrial  Notes. 

— Power  Specialty  Co.,  New  York,  has 
opened  a  branch  office  in  the  Land  Title 
Building,  Philadelphia,  the  same  to  be  in 
charge  of  W.  E.  Dowd,  Jr. 

— The  Electric  Controller  &  Supply  Co., 
Cleveland,  announces  the  opening  of  a  Chi- 
cago office  in  the  Merchants'  Loan  and 
Trust  Building,  135  Adams  Street,  with 
W.  H.  Connelly  in  charge. 

— The  Bristol  Co.,  Waterbury,  Conn., 
announce  that  they  have  opened  a  branch 
office  at  753  Monadnock  Block,  Chicago, 
where  they  will  carry  a  full  line  of 
recorders,  together  with  instrument  supplies. 

— The  Atlas  Engine  Works,  Indianapolis, 
has  just  received  an  order  from  the  .United 
States  Steel  Corporation  for  a  number  of 
Atlas  water  tube  boilers  which  are  to  be 
installed  in  two  of  the  constituent  com- 
panies of  the  Steel  Trust. 

— The  headquarters  of  the  gas  producer 
department  of  the  Morgan  Construction 
Co.  have  been  moved  from  40  Exchange 
Place,  New  York,  to  Worcester,  where  the 
main  office  and  works  of  the  company  are 


located.  E.  A.  W.  Jefferies  will  continue  in 
charge  of  the  department. 

— In  connection  with  the  heating  and 
ventilating  equipment  for  the  office  building 
of  the  Brown  &  Sharpe  Mfg.  Co.,  Provi- 
dence, the  B.  F.  Sturtevant  Co.,  Boston,  will 
furnish  3  engine-driven  steel  plate  fans  and 
3  similar  fans  driven  by  direct-connected 
Sturtevant  motors. 

— The  Pennsylvania  R.  R.  Co.  are  show- 
ing remarkable  economies  in  their  forge 
shops  at  Altoona.  Producer  gas  has  been 
installed  on  five  furnaces  and  seven  tons 
of  coal  are  now  doing  the  work  that  form- 
erly required  twenty  tons.  The  gas  pro- 
ducer equipment  was  supplied  by  the 
Morgan  Construction  Co.,  Worcester. 

— Marion  Steam  Shovel  Co.,  Marion, 
Ohio,  have  just  received  an  order  from  the 
Oliver  Iron  Mining  Co.,  Duluth,  for  twenty- 
nine  steam  shovels,  for  use  in  the  different 
mines  in  the  Mesabe  Range  in  Minnesota, 
which  they  control.  They  have  also 
received  an  order  from  the  Republic  Iron 
&  Steel  Co.,  for  use  in  the  same  range. 
This  is  probably  the  largest  order  for  steam 
shovels  ever  placed  at  one  time. 

— Universal  Portland  Cement  Co.,  a  sub- 
sidiary company  of  the  United  States  Steel 
Corporation,  have  taken  over  the  plants  and 
business  of  the  Cement  Department  of  the 
Illinois  Steel  Co.,  and  will  continue  the 
manufacture  of  universal  Portland  cement 
as  heretofore.  The  new  company  will  be 
under  the  management  of  the  same  persons 
who  have  had  charge  of  the  Cement 
Department  of  the  Illinois  Steel  Co. 

— The  Somerset  Coal  Co.,  Baltimore, 
Md.,  recently  ordered  for  installation  at  the 
Jenner  Mines,  Boswell,  Pa.,  two  Allis- 
Chalmers  heavy  duty,  cross  compound  en- 
gines for  direct  connection  to  300  K.W. 
alternating  current  generators.  The  new 
units,  which  are  being  furnished  by  the 
Allis-Chalmers  Co.,  Milwaukee,  will  be 
operated  at  a  speed  of  150  revolutions  per 
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minute,  condensing  under  a  steam  pressure 
of  150  pounds. 

— The  increasing  use  of  the  direct-con- 
nect  electric  fans  of  various  types  and  sizes 
is  manifest  in  the  increasing  orders  received 
by  the  B.  F.  Sturtevant  Co.,  Boston,  among 
which  the  following  have  been  reported : 
Solvay  Process  Co.,  Syracuse ;  Julius  Kay- 
ser  &  Co.,  Brooklyn;  Geerin  Bros.  Co.,  Cin- 
cinnati; S.  Pearson  &  Son,  Inc.,  Long 
Island  City;  Empire  Machine  Co.,  Pitts- 
burg; T.  Eaton  &  Co.,  Toronto;  United 
Shoe  Machinery  Co.,  Boston,  and  Tuttle  & 
Bailey  Mfg.  Co.,  Brooklyn. 

— Morgan  Construction  Co.,  Worcester, 
announce  that  they  have  closed  a  contract 
with  the  Illinois  Steel  Co.,  for  140  gas 
producers  with  gas  flues  and  Dyblie  revers- 
ing valves  to  operate  the  28  open  hearth 
furnaces  to  be  erected  at  Gary,  Ind.  This 
is  the  largest  contract  for  gas  producers 
that  has  ever  been  given.  This  company 
has  also  obtained  a  remarkable  recogni- 
tion of  the  merits  of  their  work  in  England 
and  Europe,  where  about  one  hundred 
Morgan  continuous  gas  producers  have  been 
sold  during  the  past  twelve  months. 

— The  Sioux  Falls  Electric  Light  & 
Power  Co.,  Sioux  Falls,  recently  purchased 
a  14  inch  by  24  inch  Reynolds  reliance  Cor- 
liss engine,  built  by  the  Allis-Chalmers  Co., 
Milwaukee.  The  new  unit,  which  is  being 
furnished  without  shaft,  fly-wheel  or  outer 
bearing,  will  be  used  to  make  up  one  side 
of  a  twin  engine,  the  other  side  of  which 
was  purchased  over  a  year  ago  from  the 
same  builder.  The  completed  unit  will  be 
carried  in  reserve,  as  the  present  power 
facilities  used  by  the  Sioux  Falls  Co.  com- 
prise water  turbines.  The  unit  will  be 
operated  at  a  speed  of  150  revolutions  per 
minute,  non-condensing,  under  a  steam 
pressure  of  130  pounds  and  belted  to  a  shaft 
for  operating  an  electric  generator. 

— Albert  Oliver,  manager  of  the  fire- 
proofing  department  of  the  Clinton  Wire 
Cloth  Company,  Clinton,  Mass.,  has  moved 
from  150  Nassau  Street  to  more  com- 
modious quarters  in  the  Metropolitan 
Building,  1  Madison  Ave.  The  scope  of  the 
Clinton  products  is  shown  by  the  following, 
representing  a  few  of  the  important  struc- 


tures in  which  they  have  been  used  through- 
out :  Electric  power  house  of  the  New  York 
Central  Railroad,  Yonkers ;  plant  of  the  St. 
Croix  Paper  Co.,  Spragues  Falls,  Me. ; 
Hamburger  Building,  Sonneborn  Building, 
Baltimore ;  City  Hall,  Newark ;  plant  of  the 
American  Can  Co.,  plant  of  the  Merchants' 
Refrigerating  Co.,  Hermitage  Building, 
Tichenor-Grand  Co's  stable,  Bliss  residence, 
addition  to  the  Long  Acre  Hotel,  N.  Y.; 
U.  S.  Naval  Coaling  Station,  Sangley 
Point ;  Cavite,  P.  I. ;  Harbor  Freight  Sheds, 
Montreal;  new  plant  of  the  Singer  Mfg. 
Co.,  St.  Johns,  Quebec;  Wells-Fargo  Build- 
ing, Portland,  Oregon,  and  the  Fairmount 
Hotel,  San  Francisco. 

— The  twin  tunnels  of  the  Hudson  Com- 
pany, connecting  Jersey  City  with  New 
York  under  the  North  River,  represent 
the  most  recent  development  in  electrical 
projects  centering  about  New  York  City. 
Construction  work  on  these  tunnels  was 
finished  about  a  year  ago  and  work  on  the 
electrification  will  begin  at  once.  Fifty 
electric  cars  will  be  operated,  taking  their 
power  from  the  third-rail.  Each  tunnel 
will  have  a  single  track;  the  north  tube 
carrying  the  west  bound  traffic  and  the 
south  tube  carrying  the  east  bound  or 
New  York  traffic.  The  cars  will  be 
operated  in  trains  by  the  Sprague-General 
Electric  system  of  multiple  unit  control  in 
a  manner  similar  to  that  employed  on  the 
New  York  subway  trains.  Each  car  will 
be  equipped  with  two  GE-76  (160  HP) 
railway  motors.  Power  for  this  new 
development  will  be  supplied  from  a  large 
station  on  the  New  Jersey  side.  Curtis 
steam  turbines  will  be  employed;  initial 
equipments  including  2-3000  Kw.,  11,000 
volt  machines  and  2-6000  Kw.,  11,000  volt 
machines.  The  total  power  so  generated 
will  be  distributed  at  high  voltage  to  three 
sub-stations  where  the  alternating  current 
will  be  stepped  down  to  650  volts  direct  cur- 
rent through  transformers  and  rotary  con- 
verters. It  is  expected  that  when  the  new 
line  is  in  operation,  the  running  time  be- 
tween the  various  suburban  cities  of  New 
Jersey  and  New  York  City  will  be  reduced 
one-half.  The  General  Electric  Co.  will 
furnish  the  complete  electrical  equipment. 


NEW  CATALOGUES  AND  TRADE  PUBLICATIONS 


These  catalogues  may  be  had  free  of  charge  on  application  to  the  firms  issuing  them. 
Please  mention  The  Engineering  Magazine  when  you  write. 


Air  Compressors. 

Bury  Compressor  Co.,  Erie,  Pa. — Bulletins 
Nos.  30  and  32  illustrating  and  describing  air 
compressors  and  vacuum  pumps,  steam,  belt 
and  motor  driven.    6  by  9  in. ;  pp.  20. 

Ball  Bearings. 

Chapman  Double  Ball  Bearing  Co.  of 
America.,  New  York. — Catalogue  illustrating 
and  describing  ball  bearings.  Also  contains 
many  testimonial  letters  from  users.  6  by  9 
in.;  pp.  44. 

Bolts  and  Nuts. 

American  Iron  &  Steel  Mfg.  Co.,  Lebanon, 
Pa. — Catalogue  and  price  list  of  bolts,  nuts, 
studs,  cap  screws,  rivets,  turnbuckles,  etc.  Illus- 
trated.   6  by  9  in.;  pp.  116. 

Bolt  and  Nut  Machinery. 

Acme  Machinery  Co.,  Cleveland. — Catalogue 
illustrating  and  describing  bolt  cutters,  nut 
tappers,  bolt  heading,  rivet  heading,  upsetting 
and  forging  machines,  together  with  price  list. 
9  by  6  in.;  pp.  144. 

Coal  Crushers. 

Pennsylvania  Crusher  Co.,  Philadelphia. — 
Two  circulars  containing  an  illustrated  descrip- 
tion of  coal  and  coke  crushers,  together  with 
tables  giving  speed,  capacity,  weight,  etc. 

Chucks. 

E.  Horton  &  Son  Co.,  Windsor  Locks,  Conn. 
— Catalogue  illustrating  and  describing  lathe 
and  drill  chucks,  together  with  tables  giving 
dimensions.    5  by  7  in.;  pp.  120. 

Hoggson  &  Pettis  Mfg.  Co.,  New  Haven, 
Conn. — Catalogue  No.  7  illustrating  and  de- 
.  scribing  the  Sweetland  chuck,  together  with 
tables  giving  dimensions  and  prices.  4^  by 
7  in.;  pp.  54- 

Drills. 

Fosdick  Machine  Tool  Co.,  Cincinnati. — 
Catalogue  illustrating  and  describing  radial 
drills  and  horizontal  boring,  drilling  and  mill- 
ing machines.    6  by  9  in.;  pp.  56. 

B.  F.  Barnes  Co.,  Rockford,  111. — Catalogue 
devoted  to  an  illustrated  description  of  upright 
and  gang  drills,  lathes,  tool  grinders  and  key 
seaters.  The  catalogue  is  well  printed.  6  by 
9  in.;  pp.  80. 

Drill  Presses. 

William  Gardam  &  Son.,  N.  Y. — Catalogue 
giving  the  size,  capacity,  general  dimensions 
and  construction  of  sensitive  drill  presses  manu- 
factured by  this  company.    4  by  8  in.  ;  pp.  26. 


Electric  Equipment. 

General  Electric  Co.,  Schenectady,. — Bulle- 
tins Nos.  4451,  2,  3,  4,  and  5,  illustrating  and 
describing  incandescent  lamps,  arc  lamps, 
"  Gem  "  meridian  units,  railway  motors,  and 
single-phase  motors  respectively. 

Emery  Wheels. 

Abrasive  Material  Co.,  Philadelphia. — Illus- 
trated catalogue  describing  emery  and  car- 
borundum wheels.  Also  contains  price  list  giv- 
ing sizes.    6  by  9  in.;  pp.  52. 

Feed  Water  Purifiers. 

F.  E.  Keyes  &  Son.,  N.  Y.— Folder  illustrat- 
ing and  describing  feed  water  purifiers.  Also 
contains  information  of  value  to  engineers. 
4  by  9XA  in.;  pp.  4. 

Flexible  Roller  Bearings. 

Hyatt  Roller  Bearing  Co.,  Harrison,  N.  J. 
— Bulletin  illustrating  and  describing  flexible 
roller  bearings  as  applied  to  transmission  of 
power  and  heavy  duty  at  slow  speed.  6y2  by 
8^  in.;  pp.  80. 

Furnaces. 

Wellman-Seaver-Morgan  Co.,  Cleveland. — 
Well-printed  pamphlet  illustrating  and  describ- 
ing open  hearth  and  re-heating  furnaces.  Also 
contains  views  showing  recent  installations. 
9  by  12  in.;  pp.  48. 

Gas  Engines. 

Witte  Iron  Works  Co.,  Kansas  City. — Cata- 
logue illustrating  and  describing  gas,  gasoline 
and  distillate  engines.    9  by  6  in.;  pp.  40. 

Generating  Sets. 

B.  F.  Sturtevant  Co.,  Boston. — Bulletin  No. 
139  presents  a  full  line  of  generating  sets 
driven  by  direct-connected  vertical  enclosed  en- 
gines with  forced  lubrication.  The  list  con- 
tains 14  sizes  ranging  from  3  to  50  K.W.  in 
output.  Catalogue  No.  140  treats  of  high 
pressure  blowers.  The  catalogue  is  well  printed 
and    handsomely    illustrated.  by    9  in.; 

pp.  48. 

Grinding  Machines. 

Bath  Grinder  Co.,  Fitchburg,  Mass. — Illus- 
trative and  descriptive  catalogue  of  plain  and 
universal  grinding  machines.  6  by  9  in.; 
pp.  40. 

Lathes. 

Foster-Kimball  Machine  Co.,  Elkhart,  Ind. 
— Loose-leaf  catalogue  containing  illustrations, 
together  with  brief  descriptions,  of  turret  lathes. 
9  by  1 1 14  in. 
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Hendey  Machine  Co.,   Torrington,   Conn. — 

•Catalogue  containing  an   illustrated  description 

■of  engine  lathes.     9  by  6  in. ;  pp.  96.    Also  a 

catalogue  illustrating    and    describing  milling 

machines.  6  by  9  in. ;  pp.  64. 

Machine  Tools. 

Goodell-Pratt  Co.,  Greenfield,  Mass. — Cata- 
logue No.  7,  pocket  size,  giving  an  illustrated 
description  of  machine  tools,  together  with 
sizes  and  prices.     3r/2  by  sVz  in.;  pp.  176. 

Metal  Grinding  Machinery. 

Iroquois  Machine  Co.,  New  York. — Cata- 
logue treating  of  the  many  different  styles  of 
metal  grinding  machinery  manufactured  by  this 
company.    Illustrated.    6  by  9  in.;  pp.  64. 

Metal  Sawing  Machinery. 

Cochrane-Bly  Co.,  Rochester. — Catalogue, 
together  with  a  number  of  loose  sheets,  illus- 
trating and  describing  metal  sawing  machines. 
9  by  6  in.;  pp.  12. 

Oil  Filters. 

Burt  Manufacturing  Co.,  Akron,  O. — Well- 
printed  catalogue  containing  an  illustrated  de- 
scription of  oil  filters.  Also  contains  a  partial 
list  of  users.  6  by  9  in.;  pp.  48.  Also  a  small 
pamphlet  devoted  to  the  Burt  combination  sky- 
light and  ventilator. 

Pneumatic  Tools. 

Independent  Pneumatic  Tool  Co.,  Chicago. 
— Circular     No.   6     illustrates     and  describes 
pneumatic    hammers,    drills,    wood-boring  ma- 
.  chines,  etc.    8^4  by  11  Va  in.;  pp..  8. 

Polishing  Wheels. 

Divine  Bros.  Co.,  Utica,  N.  Y. — Small  pam- 
phlet illustrating  compress  polishing'  wheels  and 
describes  how  they  are  made,  what  they  do  and 
how  they  do  it.    3^  by  6  in. ;  pp.  18. 

Presses. 

E.  W.  Bliss  Co.,  Brooklyn. — Catalogue, 
bound  in  cloth,  illustrating  and  describing 
presses,  dies  and  special  machinery,  together 
with  tables  giving  dimensions,  prices,  etc.  5  by 
7Y2  in.;  pp.  578. 

Propeller  Fans. 

Massachusetts  Fan  Co.,  Waltham,  Mass. — 
Sectional  catalogue  No.  50  illustrating  and  de- 
scribing Davidson  propeller  fans,  together  with 
many  tables  containing  much  useful  data.  7  by 
9%  in.;  pp.  32. 

<Shapers. 

Gould  &  Eberhardt,  Newark. — Catalogue  C 
illustrating  and  describing  shapers  and  attach- 
ments. Also  contains  tables  giving  dimensions. 
9  by  6  in.;  pp.  50. 

Slotters. 

T.  C.  Dill  Machine  Co.,  Inc.,  Philadelphia. 
— Catalogue  illustrating  and  describing  slotters, 
together  with  tables  giving  principal  dimen- 
sions.   9  by  6  in. ;  pp.  20. 

Steam  Engines. 

Frank  Toomey,  Philadelphia, —  Catalogue  con- 


taining an  illustrated  description  of  Troy  auto- 
matic engines.    9  by  6  in.;  pp.  40. 

Chandler  &  Taylor  Co.,  Indianapolis. — Cata- 
logue illustrating  and  describing  self-oiled, 
direct  connected  engines.  Water  tube  boileri 
are  also  treated.    6  by  9  in. 

Filer  &  Stowell  Co.,  Milwaukee. — Cata- 
logue giving  a  brief  illustrated  description  of 
Corliss  engines.  Also  contains  many  views 
showing  recent  installations.  9  by  6  in. ; 
pp.  128. 

Steam  Traps. 

E.  M.  Nicholas,  Philadelphia. — Booklet  illus- 
trating and  describing  the  value  and  use  of 
steam  traps,  and  contains  much  important  in- 
formation.    zV2  by  6  in.;  pp.  16. 

Steel  Piling. 

United  States  Steel  Piling  Co.,  Chicago. — 
Pamphlet  briefly  describing  the  advantages  of 
steel  sheet  piling.  Also  contains  many  views 
of  buildings  on  which  this  piling  has  been  em- 
ployed.   sV2  by  814 pp.  24. 

Taps  and  Dies. 

J.  M.  Carpenter  Tap  &  Die  Co.,  Pawtucket, 
P.  I. — Catalogue,  pocket  size,  treating  of  taps, 
dies,  screw  plates,  die  stocks,  tap  wrenches,  etc. 
Also  contains  tables  giving  sizes,  prices,  etc. 
ZY2  by  6  in.;  pp.  158. 

Threading  Machinery. 

Detrich  &  Harvey  Machine  Co.,  Baltimore. 
— Catalogue  containing  an  illustrated  descrip- 
tion of  threading  and  tapping  machinery.  9  by 
6  in.;  pp.  58. 

Traveling  Cranes. 

Frevert  Machinery  Co.,  N.  Y. — Two  circu- 
lars illustrating  and  describing  hand-power 
traveling  cranes  and  trolleys. 

Tumbling  Barrels. 

Globe  Machine  &  Stamping  Co.,  Cleveland. 
.  — Booklet  devoted  to  an  illustrated  description 
of    tilting    tumbling    barrels.      3^2    by    6  in.; 
pp.  12. 

Vises. 

Hollands  Mfg.  Co.,  Erie. — Catalogue  A  is  a 
price  list  of  vises,  and  machinists'  and  plumbers' 
tools.     Illustrated.    4J/2  by  6  in.;  pp.  54. 

Water  Wheel  Governors. 

The  Pickering  Co.,  Portland,  Conn.: — Cata- 
logue illustrating  and  describing  water  wheel 
governors,  together  with  tables  giving  sizes, 
dimensions,  prices,  etc.     9  by  6  in.;  pp.  22. 

Wrenches. 

Bullard  Automatic  Wrench  Co.,  Provi- 
dence.— Catalogue  containing  an  illustrated  de- 
scription   of    the    Bullard    automatic  wrench. 

8  by  s  in.;  pp.  24. 

Coes  Wrench  Co.,  Worcester. — Catalogue 
containing  a  brief  illustrated  description  of 
screw  wrenches.    Also  contains  price  list.    6  by 

9  in.;  pp.  16. 
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MODERN  ADAPTATIONS  OF  THE  APPRENTICE- 
SHIP SYSTEM. 

By  O.  M.  Becker. 

Mr.  Becker's  introductory  article  in  our  preceding  issue  reviewed  the  general  conditions  of 
modern  industry  which  make  the  question  of  supplying  "the  mechanic  of  the  future' '  a  vital  one. 
His  concluding  paper,  in  the  pages  following,  shows  what  is  actually  being  done  by  leading 
companies  and  representative  employers. — The  Editors. 

IT  ought  to  need  no  argument  to  show  that  the  best  apprentices, 
the  only  kind  it  is  desirable  to  spend  time  and  effort  to  educate 
for  mechanics,  can  be  obtained  only  through  careful  selection 
from  among  boys  of  superior  character  and  of  sufficient  school- 
ing to  have  gotten  a  suitable  mental  horizon.  There  is  a  certain 
amount  of  "  book  learning  "  that  is  not  only  useful  to  the  skillful 
mechanic,  but  which  is  essential  to  his  highest  efficiency.  Mathe- 
matics, for  instance.  I  have  known  apprentices  who  were  absolutely 
ignorant  of  the  divisions  of  the  inch!  Now  it  is  of  course  possible 
that  an  excellent  apprentice  may  be  occasionally  found  among  boys 
that  have  had  little  opportunity  for  schooling.  If  so,  he  will  be  able 
to  make  up  the  deficiency,  if  given  the  chance.  It  is  unprofitable 
however  to  take  chances  with  haphazard  selections.  The  custom  of 
the  Brown  &  Sharpe  Manufacturing  Co.,  and  other  houses  with  suc- 
cessful experience  in  apprenticeship,  is  to  take  no  boy  who  has  not 
graduated  from  the  grammar  schools  or  who  has  not  an  education 
equivalent  to  that  required  for  such  graduation.  There  is  no  lack  of 
such  boys.  The  problem  is  not  so  much  one  of  getting  as  of  keeping 
satisfactory  apprentices.    Of  this  I  shall  have  more  to  say  later. 

The  amount  and  kind  of  instruction  that  may  be  profitably  given 
in  addition  to  that  already  mentioned  may  vary  greatly.  If  the  ap- 
prentices be  carefully  selected  with  reference  to  capabilities  and  pre- 
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vious  schooling,  there  will  be  less  need  for  academic  instruction. 
The  ordinary  practice  is  to  accept  anybody  that  may  offer,  without 
much  regard  to  his  previous  history,  home  training,  or  school- 
ing. Few  American  employers  of  apprentices  have  been  accus- 
tomed to  give  or  require  any  academic  instruction  for  their  boys,  and 
not  a  few  have  expressed  themselves  to  the  effect  that  such  instruction 
is  not  only  useless  but  actually  harmful,  as  tending  to  make  the  boys 
discontented.  It  is  not  at  all  strange  that  shops  managed  on  this 
principle  should  fail  to  turn  out  high-class  journeymen.  What 
could  be  more  obvious  than  that  a  good  mechanic  needs  a  good 
working  knowledge  of  mathematics,  the  elements  of  physics,  and 
mechanical  drawing?  In  particular  trades,  as  electrical  workers  for 
instance,  other  subjects  are  essential  also.  The  practice  as  to  the 
imparting  of  this  instruction  varies.  In  some  cases  the  apprentices 
are  merely  required  to  get  the  instruction  as  best  they  can,  at  night 
schools  or  through  correspondence  courses,  the  employer  only  re- 
quiring certificates  showing  the  prescribed  work  to  have  been  done 
satisfactorily.  In  most  manufacturing  centers  there  are  schools  hold- 
ing evening  sessions  where  such  instruction  may  be  had,  either  free 
or  at  nominal  cost.  Some  employers  find  it  profitable  to  arrange 
with  certain  schools,  preferably  those  equipped  for  giving  instruction 
in  mechanics  and  technics  as  well  as  in  academic  subjects,  for  the 
instruction  of  their  apprentices,  usually  without  cost  to  the  latter. 
Others  go  still  further  and  have  this  instruction  given  during  work- 
ing hours,  or  in  the  evening  with  some  reduction  in  the  working 
hours  without  loss  of  pay.  The  common-sense  in  such  a  practice  is 
quite  evident  when  once  thoughtfully  considered.  An  hour,  say, 
dropped  from  the  end  of  the  work  day  at  such  times  as  the  appren- 
tice attends  his  evening  class,  allows  him  to  do  so  with  some  com- 
fort. He  is  able  to  get  his  meals  and  change  his  clothes  properly, 
and  goes  to  school  with  increased  interest  and  self-respect.  There  is 
a  growing  tendency  to  regard  the  time  given  to  such  instruction, 
particularly  if  given  during  working  hours,  as  a  legitimate  portion  of 
the  working  time  of  the  apprentice,  and  to  pay  for  it  accordingly. 

Along  with  this  tendency  is  another,  to  provide  such  instruction 
largely  or  wholly  in  connection  with  the  shop  or  factory,  by  the 
organization  of  classes  in  the  required  subjects,  in  charge  of  men 
who  have  both  teaching  skill  and  practical  knowledge  of  the  busi- 
ness. When  such  instructors  can  be  found  in  the  shops  of  the  em- 
ployer, this  arrangement  is  likely  to  be  the  most  efficient,  and  econ- 
omical also.    It  has  the  advantage  of  bringing  the  instruction  to  bear 


IN    THE     CASINO     NIGHT-SCHOOL,     MAINTAINED     BY    THE  WESTINGHOUSE 

COMPANIES. 

Apprentices  receive  instruction  in  mechanical  drawing  and  other  subjects  at  nominal  cost. 
The  upper  view  shows  apprentices  testing  generators. 
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directly  upon  the  problems  the  apprentice  meets  in  his  shop,  and  of 
permitting  a  greater  variety  of  exercises  in  the  mechanical  or  tech- 
nical subjects,  both  on  the  theoretical  and  practical  side.  The  actual 
practice  in  pattern  making  or  founding,  for  instance,  as  given  in  any 
school  is  not  only  limited  in  amount  but  of  doubtful  value.  If  the 
apprentice  gets  the  theory  of  the  thing  while  working  in  his  own 
shop  and  on  the  pieces  he  makes  or  helps  make  every  day,  it  un- 
doubtedly has  a  greater  value  than  if  it  were  given  him  in  a  more 
or  less  abstract  way  and  under  conditions  difficult  to  relate  to  those 
of  the  commercial  shop  in  which  he  works. 


CLASS   ROOM   IN   THE    MC  CORMICK   WORKS    CLUB  HOUSE. 

Connected  with  the  McCormick  works  of  the  International  Harvester  Co.,  Chicago."  Instruc- 
tion is  given  at  a  nominal  cost. 


The  important  thing  in  such  instruction  is  not  so  much  how  it  is 
given,  but  that  it  actually  be  given,  and  given  in  sufficient  quantity 
and  of  proper  quality.  Under  such  conditions  there  will  be  little,  if 
any,  necessity  for  apprenticeship  periods  as  long  as  the  customary 
four  years,  except  possibly  for  that  class  of  apprentices  seeking  to 
become  familiar  with  the  business  as  a  whole  rather  than  to  become 
mechanics  in  particular  trades.  The  rapid  advance  in  skill  and  com- 
petency which  the  boys  may  be  expected  to  make  under  the  condi- 
tions of  proper  instruction,  and  which  experience  has  shown  they 
actually  do  make,  permits  the  "  writing  off  "  of  a  considerable  part 
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of  the  period  of  indenture,  sometimes  as  much  as  a  half  of  it  Not 
that  a  boy  can  be  expected  to  become  an  expert  mechanic  in  even 
four  years,  any  more  than  a  similar  number  of  years  would  make  an 
experienced  business  man  of  him.  But  the  foundation  for  his  future 
experience  and  the  fundamental  facts  and  operations  of  his  trade 
can  well  be  acquired  in  that  time,  and  often  less,  as  pointed  out. 


CO.,  DAYTON,  OHIO. 


The  question  of  what  to  do  with  those  young  men  and  boys  who 
become  apprentices  after  having  taken  high-school,  manual-training, 
or  even  technical  courses,  presents  no  practical  difficulties.  It  is 
merely  a  matter  of  determining  from  their  work  in  the  shop  the  de- 
gree of  competency,  and  of  making  a  suitable  credit  on  the  time  of 
their  apprenticeship.  Of  course,  if  any  of  these  are  accepted  with 
the  idea  of  becoming  technical  men  rather  than  mechanics,  it  is  de- 
sirable to  put  them  into  a  separate  class  or  group,  arranging  for  them 
that  special  course  of  training  which  will  give  them  the  practical  ex- 
perience in  the  shop  which  is  their  chief  need.  In  large  works  need- 
ing the  services  of  many  high-grade  technical  men  such  a  class  would 
be  as  necessary  as  that  for  the  mechanics. 

Returning  again  to  the  matter  of  keeping  apprentices  in  the  shop 
for  the  full  period  of  the  apprenticeship :  It  is  undoubtedly  true  that 
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the  tendency  of  the  ambitious  American  boy  is  toward  the  profes- 
sions, business,  and  administration.  There  is  however  ample  evi- 
dence that  plenty  of  bright  boys,  also  ambitious,  are  ready  to  enter 
the  trades  if  the  conditions  be  such  as  do  not  impose  what  seems  too 
great  a  handicap.  Long  periods  of  indenture  have  been  pointed  out 
as  one  such  obstacle  in  the  way  of  securing  satisfactory  apprentices. 
The  standard  of  living  and  working  is  distinctly  higher  than  in  the 
past,  and  so  it  comes  that  many  are  disinclined  to  work,  under  the 
conditions  prevailing  in  many  shops.  The  lack  of  consideration 
shown  employees  in  these  shops,  the  contemptuous  disregard 
for  the  common  decencies,  even,  in  some  cases,  quite  warrant  a  high- 


AFPRENTICES     LINING     UP     A  LOCOMOTIVE     AT     THE     BALDWIN  LOCOMOTIVE 

WORKS,  PHILADELPHIA. 

The  one  in  charge  is  a  third-year  engineering  apprentice.    It  is  part  of  the  policy  to  teach 
apprentices  to  carry  responsibility. 


spirited  boy  in  his  disinclination  to  work  in  them.  Having  agreed 
to  the  term  of  apprenticeship,  he  is  of  course  morally  bound  to  com- 
plete it.  Nevertheless  no  boy  can  be  greatly  blamed  for  leaving 
such  conditions  when  he  finds  himself  in  their  midst. 

Happily  such  environments  do  not  exist  in  many  other  shops. 
There  is  a  growing  disposition  to  make  working  conditions  at  least 
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K.  HOE  &  CO.'S  APPRENTICE  SCHOOL. 
Examinations  Commencing  January  29, 1906. 
Class  C  1 


1    Find .  the  length  of  the  hypothenuse  of  this  triangle 


2    Find  .surface  of  this  prism. 


3   Find  the  solidity  of  this  cylinder, 


4    Find  the  solidity  of  this  frustrum  of  a  cone. 


;  j 

!  45" 


 .* 


U  — 14---3J 


5"  Find  surface  of  this  globe. 


-14- 


/  \ 

6   How  large  a  cube  may  he  cut  from  this  sphere?     ^  —  -lg-"-  -»} 


AN  EXAMINATION   PAPER,  APPRENTICE  SCHOOL  OF  R. 


The  Eng.  Magazine 

HOE  &  CO.,*NEW  YORK. 


comfortable  and  decent,  if  not  agreeable.  But  even  in  such  shops, 
apprentices  break  their  contracts  and  leave  before  the  end  of  the 
term,  and  often  take  employment  elsewhere  at  the  end  of  the  term 
when  they  do  complete  it.  The  cause  lies  more  often  in  the  spirit  of 
the  employer  or  of  his  establishment— which  is  in  the  end  the  same 
thing— than  in  the  boy.  True,  the  boy  has,  like  his  employer,  the 
dollar  fever,  and  with  much  the  same  lack  of  foresight  wants  to  get 
the  coin  immediately.  He  gets  a  smattering  of  shop  knowledge  and  a 
little  skill,  and  hunts  up  another  job  that  pays  a  little  better  than  his 
apprenticeship,  overlooking  the  future  disadvantage  such  a  course  in- 
volves, or  perhaps  disregarding  it  in  the  hope  that  he  may  circum- 
vent it. 


AGREEMENT 


APPLICATION  FOR  APPRENTICESHIP 


€W  %t«ftttttt>  lAade  the.. 


...day  6f.  


O 


...^._......A.  D.  19  by  and 

between  THE  WARNER  &  SWASEY  COMPANY,  Cleveland,  Ohio,-  party  of  the  first  part, 

 ^  „  v  of;   

party  of  the  second  part,  and.. 


...party  of  the  third  part. 


Witntggtti),  That  the  party  of  the  second  part  shall  from  the  date  hereof,  for  a  term 

of  years,  and  so  much  longer  as  may  be  necessary  to  make  up  lost  time,  become  and  be 

the  apprentice  Tof  the  party  of  the  first  part  tojhe  art  and  trade  of  MACHINIST,  under  and  accord- 
ing to  the  terms  and  provisions  contained  in  "CONDITIONS  OF  APPRENTICESHIP  "thereto 
annexed  and  made  a  part  hereof,  and  that  said  parties  of  the  first  and  second  parts  will  well  and  truly  do 
and  perform  all  things  required  to  be  done  and  performed  by  them  in  and  by  said.  "CONDITIONS 
OF  APPRENTICES  HIP"  and  the  provisions  thereof. 

3Jntl,  said  party  of  the  third  part  in  consideration  that  the  party  of  the- first  part  has  at 

 ......request  executed  this  AGREEMENT,  covenants  and  agrees  for  _ 

and  heirs,  executors  and  administrators,  with-  the  party  of  the  first  part  that  the  party 

of  the  second  part  shall-well  and  truly  do  and  perform  all  things  required  to  be  done  by  him  in  and 
by  this  AGREEMENT,  and  "CONDITIONS  OF  APPRENTICESHIP"  herein  referred  to. 

3to  toitnejfjS  M&tteof,  said  party  of  the  first  part  has  caused  duplicate  copies  of  these  presents 

to  be  signed  arid  sealed  by  jts  

for  this  purpose  authorized,  and  said  parties  of  the  second  and  third  parts  have  hereto  set  their  hands 
and  seals  in  duplicate  the  day  and  year  first  above  written. 

Signed,  Sealed  and  Delivered 
in  the  presence  of 


[seal] 


[seal] 


[seal] 


[seal] 


Cleveland,  Ohio,... 
0  certify  that  


has  served  his  .full  term  of  apprenticeship  in  the  works  of 
The  Warner  &  Swasey  Co.,  and  has  completed  the  prescribed 
..course  to  tKeir  satisfaction. 


Cleveland,  Ohio,.. 


•Received  of  The  .Warner  &  Swasey  Co.,  the  sum  of* 
one  .hundred  dollars  (gliSb.oo)  as  gratuity,  the  same  being  ut 
fulfillment  of  their  agreement  herein  set.  forth. 


On  this...  .day  of.  —  ig          I  hereby  make  application  for 

apprenticeship  to  the  machinist's  trade  in  the  works  of  The  Warner  &  Swasey  Co.  and  agree  to  conform 
to  the  Conditions  of  Apprenticeship  and  .to  the  rules*governihg' workmen  in  their  employ. 

Name  in.  full  

Residence  and  address  ....  ...  

Place  and  date  of  birth  ,  r 

Father  or  guardian's  name  ,  

Father's  birthplace  _  .  

Father's,  occupation  or  profession  

Are  you  in  good  health  ?  r  

Do  you  use  tobacco  in  any  form  ?  _  

Do  you  use  intoxicating  drinks  ?..._  T  

Do  you  use  profane  language?  ,.  

Is  it  your  custom  to  attend  church  services  ?  ..r  

In  what  city  or  town  were  you  educated  ?...,.  ,  

Did  you  graduate  from  a  Grammar  School  ?_  .  

Name  of  Grammar  School  and  age  when  graduated  

.Did  you  graduate  from  a  High  School  ?  

Name  of  High  School  arid  age  when  graduated.   ,.  

'How  have  you  been  employed  since  attending  school  ?.....,  

Why  do  you  wish  to  learn  the  machinist's  trade?.....  


AGREEMENT  AND  APPLICATION  TO  BE  FILLED  OUT  BY  THE  WARNER  &  SWASEY  COMPANY'S  APPRENTICES. 
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The  Warner  &  Swasey  Co., 

Cleveland,  Ohio,  U.  S.  A. 
CONDITIONS  OF  APPRENTICESHIP 

An  applicant  for  apprenticeship  to  the  machinist's  trade  must  be  not  less  than  seventeen  nor 
more  than  twenty-one  years  of  age,  physically  sound,  of  good  habits  and  character,  and  must  have  re- 
ceived an  education  equivalent  at  least  to  that  Squired  for  graduation  from  the  Cleveland  Grammar 
Schools. 

Application  must  be  made  in  person,  and,  if  considered  favorably,  the  candidate  must  pass  an 
examination  at  the  works  of  The  Warner  &  Swasey  Co.,  under  .the  direction  of  the  Superintendent, 
l£  the  result  is  satisfactory,  as  soon  as  there  is  an  opening,  he  will  be  notified  to  begin  work,  subject  to 
the  rules  and  regulations  governing  the  employes  of  The  Warner  &  Swasey  Co.  In  order  that  his 
fitness  for  the  machinist's  trade  may  be  rightly  judged  the  first  1450  hours  (about  six  months)  of  his 
service  shall  be  considered  as  a  trial  term,  which  may,  however,  be  terminated  at  any  time  less  than 
1450  hours  if  it  is  found  that  he  is  not  well  qualified  for  the  work;  and  during  his  trial  period,  reports 
of  his  progress  and  general  deportment  will  be  made  by  the  foreman  under  whose  -supervision,  he  is  em- 
ployed, and  submitted  to  the  Superintendent  on  the  first  of  each  month.  If  found  satisfactory  at  the 
expiration  of  the  trial  term,  he  shall  be  ehgaged  as  a  regular  apprentice,  after  he  and  his  "parents  or 
guardian  shall  have  signed  in  duplicate  the  within  accompanying  AGREEMENT  (one  copy  being 
retained  by  The  Warner  &  Swasey  Co.,  and  the  other  by  the  parent  or  guardian),  and  the  1450  -flours 
which  he  has  served  shall  apply  on  the  total  number  of  hours  required  for  his  apprenticeship. 

The  time  of  apprenticeship  for  those  who  have  complied  with  the  above  conditions  shall  consist 
of  four  terms  or  period  of  2900  hours  each,  and  the  rate  of  wages  paid  shall  be  as  follows :  for  the  first 
period,  4  cents  per  hour ;  for  the  second  period,  8  cents  per  hour ;  for  the  third  period,  9  cents  per 
hour,  and  for  the  fourth  period.,  12  cents  per  hour. 

Those  who,  in  addition  to  the  qualifications  named  above,  shall  be  able  to  present  a  certificate 
of  graduation  from  a  Cleveland  High  School,  or  one  of  equal  standing,  and  shall  come  well  recom- 
mended by  the  principal,  shall,  because  of  the  greater  time  which  they  devoted  to  study,  serve  an 
apprenticeship  of  but  three  terms  or  periods  of  2900  hours  each,  and  shall  be  paid  as  follows :  for  the 
first  period,  4  cents  per  hour;  for  the  second  period,  8  cents  per  hour;  and  for  the  third  period,  12 
cents  per  hour. 

During  the  entire  term  of  apprenticeship  written  reports  of  the  workmanship,  fitness  and  gen- 
eral deportment  of  each  apprentice,  together  with  recommendations  as.  to  his  future  work,  shall  be  made 
to  the  Superintendent  on  the  first  day  of  January,  April,  July  and  October  of  each  year,  by  the  fore- 
man under  whose  direction  he  is  employed. 

It  will  be  the  endeavor  of  The  Warner  &  Swasey  Co.,  as  far  as  possible,  to  give  each  apprentice 
an  opportunity  to  acquire  a  practical  knowledge  of  the  machinist's  trade;  and  it  is  expected  that  they 
will  manifest  evidences  of  ambition,  not  only  in  faithful  and  diligent  work  in  the  shop,  but  in  the  im- 
provement of  their  leisure  time  at  "home  by  reading  and  studying  such  mechanical  and  engineering 
papers  and  other  literature  as  will  enable  them  to  master  theoretical  as  well  as  practical  problems,' 
thereby  fitting  themselves  to  hold  positions  of  usefulness  and  responsibility. 

The  Warner  &  Swasey  Co.  reserve  the  right,  at  their  sole  discretion,  to  terminate  their  agree- 
ment with  any  apprentice  for  non-conformity  to  their  rules  and  regulations,  want  of  industry  or  capacity, 
indifference  to  duties,  or  improper  conduct  within  or  without,  the  shop. 

Each  apprentice,  upon  completing  the  respective  term  or  course  for  which  he  has  entered,  shall 
receive  a  gratuity  of  one  hundred  dollars  ($100.00)  and  a  certificate  of  apprenticeship  signed  by 
The  Warner  &  Swasey  Co. 

APPRENTICE     PAPERS     OF     THE     WARNER     &     SWASEY  COMPANY. 

The  care  with  which  apprentices  are  selected  by  some  employers  is  illustrated  in  this  form, 
and  in  the  application  blank  and  agreement  reproduced  on  the  opposite  page.    In  the 
original  the  Agreement  and  Application  are  the  second  and  third  pages  of  a  folded 
sheet,  the  form  above  being  the  first  and  outside  page. 
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To  be  filled  out  in'  Applicant's  own  ha.nd  writing  and  returned  to 

Allis-Chalmers  Company,  Milwaukee,  WJs. 


Application  for- position  as.... 

Salary  expected,  

Countryjofbirtb.-...,^  

General  educa  tion  

Technical  education  


..Lowest  Salary  to  start... 


...  When  naturalized  if  of  foreign  birtb,  or  date  of £rst  papers. 


See  note  on  back  of  this  sheet. 


Age  


■Line  of  special  study--  :   -  

Mate  ..of  graduation  from  technical  school... 
Where  now  employed.?.... 


....Could  begin  work.... 


...  days  after  engagement. . 


Reason  for- wishing  to  make  a  change.... 


PRACTICAL  EXPERIENCE 

■§tate  'whether  Apprentice,  Tracer,  Draftsman,  Salesman,  . 
Machinist,  Helper;  etc'  If  in  charge  of  work, 
state  position, 

"WITH  WHOM  EMPLOYED 

'  I  Firm  name. 
State ;  jAddress^  ^ 

DATE 8  EMPLOYED. 

8TATE  RATES  OF  PAY 
RECEIVED 

To  Insure  Consideration 
of  Application 

The  compensation  paid  to  employees  by  the  Allis-Chalmers  Company  .for  services,-  covers  inventions,  and  the 
.undersigned  hereby  agrees,' in  consideration  of  such  compensation,  that  every  invention  pertaining  to  the  business  of  the 
Company  conceived  or  developed  by 'him  during  such  employment,  is  the  property  6f  the  Allis.-Chalmers  Company,  and 
he  agrees  to  make  assignment  of  such'  inventions  to  the  Allis-Chalmers  Company  on  request,  the  Company  to  pay  the. 
expense  of-securing  the  patents. 


Signature  of  Applicant..... 


-{Note  «th«r  elde  of  tHIs  sheet.) 


Address.... 


FORM    FOR    APPRENTICE    APPLICANTS,    THE    ALLIS-CHALMERS  COMPANY. 

Some  employers  have  tried  the  plan  of  offering  &  bonus  of  one 
to  two  hundred  dollars  at  the  end  of  an  apprenticeship.  Even  under 
these  circumstances  a  good  many  boys  leave.  The  premium  is  too 
far  away,  and  figures  out  but  insignificantly  when  reduced  to  the  hour 
basis.  Others  require  a  deposit  from  the  applicant,  sometimes  pay- 
able in  installments  out  of  the  weekly  wages,  which  is  returned  at 
the  completion,  of  the  period,  perhaps  with  the  addition  of  a  bonus. 
This  works  better  in  keeping  the  boys,  but  restricts  somewhat 


MODERN  APPRENTICESHIP  SYSTEM. 


■  NOTICE  TO  APPLICANTS  FOR  POSITIONS 
IN  THE  ENGINEERING  AND  MANUFACTURING  DEPARTMENTS 


Engineers  and  draftsmen,  and  tracers  upon  being  promoted  to  draftsmen,  are  required  to  provide  themselves  with 
slide  rules.  Draftsmen  and  tracers  are  required  to  provide  themselves  with  a  satisfactory  kit  of  drawing  instruments 
and  triangles.  Tee  squares,  beam  compasses,  pencils,  ink,  erasers,  etc.,  are  furnished  by  the  Company. 

Smoking  is  not  allowed  at  any  time  in  any  of  the  Company's  Offices  or  Works; 

Send  with  thia  application  copies  of  euch  letters  of  recommendation  as  you  may  have.  (Do  not  send  originals.) 

References  as  to  ability  and  character: 


If  there  is  not  sufficient  room- on  front  page  for  any  statements  which  the  applicant  desires  to  make,  they  may 
-continued  belowt- 


NOTEi— Citizens  of  foreign  countries  who  have  taken  out  first  naturalization  papers  in  the- United. States  will 'lie 
given  preference  over  those  who  have  not. 

Applicants  for  citizenship  in  the  United .  States  may  apply  to.  the  Clerk  of  any  Circuit  Court  or  United. 
States  District  Court. 


The  .part?  seeking  admission  to  citizenship  must  state  under. oath  before  a  Court  that  it  is  his  bonafide  inten£firtiv 
to  become  a  citizen  of  the  United  States  and  to  renounce  his  allegiance  to  any  foreign  power. 

The  above  statement  by  the  applicant  is  simply  a  declaration  of  intention  and  does-  not  have  the  effect  of 
renouncing  allegiance  to  the  government  of  his  home  country,  which  he  does  not  do  until  he  takes  out  his  final  natural-  • 
ization  papers  after  five  years*  residence  in  this  country. 

REVERSE    OF   THE    ALLIS-CHALMERS    APPLICATION    FORM   SHOWN    ON  THE 
■t     .  .         *  OPPOSITE  PAGE. 

the  number  of  available  candidates.  Making  the  deposit  .payable  in 
small  installments,  together  with  a  suitable  bonus  and  a  fair  wage, 
seems  to  be  the  best  combination  so  far  worked  out. 

It  is  in  the  latter  thing — the  wage  rate — that  the  greater  part  of 
the  trouble  really  lies.  The  wages  paid  apprentices,  compared  with 
what  the  same  boys  might  earn  elsewhere,  are  usually  absurdly 
small.  Fifty  to  sixty  cents  a  day  is  about  all  that  is  usually  paid. 
It  is  a  poor  worker  indeed  that  at  the  age  of  sixteen  or  seventeen 
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cannot  earn  eighty  cents  to  a  dollar  a  day  in  the  factory  shop.  The 
payment  of  a  fair  wage  seems  to  me  to  be  a  necessity  if  we  wish  to 
keep  the  boys;  and  this  judgment  is  confirmed  by  that  of  nearly 
every  one  experienced  in  apprenticeship  matters,  so  far  as  I  have 
been  able  to  learn. 

The  sum  and  substance  of  the  whole  question  of  keeping  appren- 
tices then  seems  to  be  this:  pay  fair  wages,  provide  comfortable,  or 
at  least  decent  working  conditions,  and  give  suitable  instructions  so 
as  to  make  the  period  as  short  as  may  be  consistent  with  a  thorough 
training,  and  hold  out  a  suitable  financial  reward  at  the  end. 

And  then,  having  kept  the  apprentice  to  the  end  of  his  term  and 
made  of  him  a  pretty  good  mechanic,  possibly  even  an  excellent  one, 
suppose  he  leaves  the  master  who  has  been  at  all  this  expense?  No 
doubt  this  happens,  frequently  perhaps.  But  something  is  to  be  said 
as  to  such  a  practice,  if  indeed  it  be  general  enough  to  be  properly 
so  called.  In  the  first  place,  a  good  mechanic  is  entitled  to  the  best 
wages,  in  any  shop,  whether  it  be  that  of  his  former  master  or 
another,  which  his  abilities  would  command  elsewhere.  Offering 
him  less  in  the  expectation  that  he  will  long  continue  in  such  a  job 
is  neither  good  business  nor  good  sense.  Suppose  the  apprentice 
has  been  getting,  say,  $1.50  a  day  during  the  last  year  of  his  ap- 
prenticeship. If  he  is  any  good  at  all,  he  will  certainly  earn  more 
than  that.  But  having  ordinary  good  judgment,  he  realizes  that  he 
is  paying  the  difference  between  what  he  is  getting  and  what  he  feels 
he  actually  earns,  for  his  training  and  experience.  Now,  having 
become  a  journeyman,  the  former  master  offers  him,  say  $1.75,  or 
$2.00,  or  possible  even  more.  Older  workmen  in  the  shop,  very 
likely  not  a  whit  better  mechanics,  get,  say  $3.00  and  upwards.  In 
justice  to  himself  ought  the  new  journeyman  to  be  content  with  this? 
Certainly  the  employer  himself,  in  an  analogous  situation,  would  be 
actuated  by  no  sentimental  motives  to  continue  in  a  course  which 
means  personal  loss  to  himself. 

Nevertheless  many  graduate  apprentices  do  remain  with  their 
former  masters  under  just  such  conditions.  Several  employers  could 
be  named  who  make  a  practice  of  paying  their  newly  made  journey- 
men very  low  wages,  compared  with  those  paid  older  journeymen, 
perhaps  no  better  workmen ;  and  who  have  no  trouble  in  retaining  the 
services  of  practically  all  of  them.  They  stay  partly  because  of  the 
spirit  of  the  institution,  a  spirit  that  permeates  the  apprentice  with  a 
feeling  like  that  of  the  college  man  for  his  alma  mater,  and  partly 
because  they  are  well  treated  and  have  ample  opportunities  for 
advancement. 
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THIS  IS  TO  CERTIFY  THAT 


CERTIFICATE    ISSUED   TO    "GRADUATE"    APPRENTICES   BY   THE  WESTING- 
HOUSE  COMPANIES. 


Furthermore,  merely  as  a  business  proposition,  the  apprentice  is 
profitable  in  himself  within  a  short  time  of  his  indenture — either 
that,  or  he  is  not  worth  keeping  and  training.  Under  present  shop 
conditions  an  apprentice  must  have  small  capacity  or  ambition  who 
does  not  within  a  year  turn  out  enough  satisfactory  work  to  warrant 
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the  wages  paid,  and  by  the  time  he  reaches  the  end  of  his  term,  earn 
considerably  more  than  the  wages  paid.  If  not,  the  employer  cer- 
tainly would  be  well  rid  of  him  before  the  apprenticeship  is  far  ad- 
vanced. Wherefore  the  feeling  that  a  graduate  apprentice  ought,  in 
gratitude  to  his  master,  to  serve  him  for  several  years  more  at 
small  wages,  is  wholly  unwarranted,  considered  from  the  business 
point  of  view — however  it  may  be  from  the  sentimental. 

Very  likely  the  reader  interested  in  a  comparatively  small  establish- 
ment employing  few  men  and  therefore  having  room  for  few  appren- 
tices, raises  the  question  of  adapting  the  rationalized  apprenticeship 
system  to  his  own  business.  Perhaps  his  output  is  of  such  a  nature 
as  to  give  little  opportunity  for  an  all-round  training,  even  if  proper 
instruction  could  be  arranged  for. 

A  solution  of  the  problem  seems  to  be  at  hand  in  the  co-operation 
of  several  such  employers.  By  arranging  for  the  transfer  of  appren- 
tices to  the  several  shops  of  the  establishments  concerned  in  the  co- 
operative system,  a  varied  experience  would  be  open  to  the  boys. 
Furthermore,  by  such  a  mutual  arrangement,  it  would  be  possible  to 
get  the  proper  instruction,  both  theoretical  and  practical,  without 
prohibitive  expense.  Doubtless  much  of  the  academic  and  theoretical 
instruction  could  be  arranged  for  with  schools  or  qualified  persons 
outside  the  shops. 

So  far  as  is  known  to  me,  no  such  plan  has  been  tried  as  yet ;  but 
there  is  no  apparent  reason  why  it  should  not  be  as  successful  as  a 
system  confined  to  a  single  large  factory. 

A  careful  study  of  apprenticeship  systems  throughout  the  United 
States  with  a  view  to  the  establishment  of  a  system  for  a  large  manu- 
facturing plant  in  the  middle  western  States  resulted  in  the  formu- 
lation of  the  following  terms,  agreement,  and  record  forms,  which 
with  possibly  slight  modifications  would  be  suited  to  nearly  any  shop . 
or  works : 

TERMS  OF  APPRENTICESHIP. 

Qualifications.  Applicants  for  apprenticeship,  to  be  considered,  must  be 
over  sixteen  years  of  age  and  must  have  completed  a  grammar  school  course  or 
its  equivalent.  High,  manual-training,  and  technical-school  graduates  will  be 
preferred,  and  may  have  their  terms  of  apprenticeship  shortened  and  be  given 
credits  for  subjects  completed,  at  the  discretion  of  the  Superintendent  of 
Apprentices.  Applicants  must  present  satisfactory  evidence  of  good  moral 
character  and  habits,  and  must  not  be  addicted  to  the  use  of  drink  or  cigarettes. 
The  use  of  tobacco  in  the  shop  will  not  be  permitted. 

Trial  Period.  No  contract  will  be  made  until  after  ten  weeks*  satisfactory 
trial,  which  period  may  be  applied  on  the  first  year  of  apprenticeship,  at  the 
discretion  of  the  Superintendent  of  Apprentices. 

Classes.  Apprentices  will  be  classified  as  follows :  Core  makers,  Molders, 
Machinists,  Pattern  makers,  Draftsmen,  and  General  Apprentices.   Each  appli- 
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cant  will  be  permitted,  so  far  as  expedient,  to  choose  at  the  time  of  employment, 
the  class  he  will  enter.   Transfers  may  be  made  later  for  good  cause. 

Term.  Four  years  will  constitute  the  term  of  apprenticeship  for  machinists 
and  pattern  maker ;  three  years  for  molders  and  draftsmen ;  two  years  for  core 
makers;  and  five  years  for  general  apprentices.  Time  lost  must  be  made  up, 
unless  lost  through  action  of  the  employer,  in  which  case  it  may  be  allowed  to 
apply  on  the  term.  Aptness  and  rapid  acquisition  of  skill,  as  well  as  previous 
experience  and  attendance  upon  schools  designated  by  the  company,  will  permit 
of  a  shortening  of  the  term  of  apprentices  at  the  discretion  of  the  Superin- 
tendent of  Apprentices. 

Agreement.  After  the  trial  period  of  ten  weeks,  if  the  applicant  has  been 
attentive,  diligent,  and  gives  promise  of  being  a  good  workman,  the  employer 
will  execute  with  him  in  conjunction  with  his  parent,  guardian,  or  other 
responsible  person,  an  apprenticeship  agreement  covering  the  time  of  service. 
The  employer  reserves  the  right  to  suspend  or  discharge  the  apprentice  for  ineffi- 
ciency, violation  of  the  rules  and  regulations,  or  whenever  for  business  reasons 
it  may  be  necessary  to  close  the  shops  or  reduce  the  working  force. 

Courses.  The  course  for  each  class  of  apprentices  will  cover  the  theory 
and  practice  appropriate  to  it,  and  such  additional  academic  or  technical  subjects 
as  may  be  required.  General  apprentices  will  be  expected  to  get  a  good  work- 
ing knowledge  of  the  business  as  a  whole,  and  will  be  assigned  to  the  various 
shops  and  offices  as  may  be  expedient.  Apprentices  of  the  other  classes  will  be 
assigned  to  different  shops  and  kinds  of  work  from  time  to  time,  as  may  be 
found  desirable,  usually  about  once  in  three  months. 

Rules.  Apprentices  shall  be  subject  to  all  shop  rules  and  regulations  in 
effect  in  the  shops  where  they  may  be  at  work.  They  will  be  in  direct  charge 
of  a  Superintendent  of  Apprentices,  and  will  work  under  the  foreman  or 
instructor  in  the  shop  to  which  they  may  be  assigned.  They  must  be  faithful 
and  regular  at  their  work,  and  must  not  absent  themselves  without  permission 
except  in  case  of  sickness  or  similar  unavoidable  cause. 

Educational.  Apprentices  will  be  required  to  attend  night  or  other 
schools,  or  otherwise  procure  instruction  satisfactory  to  the  employer,  and  to 
acquire  proficiency  in  the  subjects  that  may  be  prescribed;  and  to  present  cer- 
tificates from  the  proper  authorities  attesting  such  proficiency.  They  are  also 
required  to  attend  such  lectures  and  courses  as  may  be  provided  for  their 
benefit  from  time  to  time.  If  attendance  be  required  during  working  hours,  the 
time  will  be  regarded  as  working  time,  and  paid  for  accordingly. 

Certificates  of  Proficiency.  Apprentices  completing  their  terms  to  the 
satisfaction  of  the  employer  will  receive  certificates  setting  forth  the  kind  of 
work  in  which  they  have  had  experience,  and  the  proficiency  attained.  Appren- 
tices leaving  their  apprenticeship  before  the  end  of  the  term,  with  the  consent  of 
the  employer,  may  receive  similar  certificates. 

Wages.  The  wages  of  apprentices  will  be  subject  to  change  at  the  discre- 
tion of  the  employer.    At  present  the  rates  per  hour,  for  all  classes,  are  as 

follows:   first  year,   ;  second  year,   ;  third  year,   ;  fourth 

year,   ;  fifth  year,   .    Overtime  will  be  paid  in  accordance  with  the 

regulations  of  the  shops. 

Bonus  and  Deposit.  Each  apprentice  will  be  required  to  leave  with  the 
employer  a  deposit  of  fifty  dollars  (in  the  case  of  molders,  forty  dollars,  and 
core  makers,  thirty  dollars)  as  a  guaranty  that  he  will  complete  the  term  of 
apprenticeship;  and  such  deposit  shall  be  forfeited  to  the  employer  in  case  the 
apprentice  shall  fail  to  complete  his  full  term,  unless  such  failure  be  with  the 
consent  of  the  employer.  The  deposit  may  be  made  in  installments  of  one 
dollar  fifty  cents  weekly  until  the  full  amount  is  deposited.  At  the  completion  of 
the  full  term  of  apprenticeship  the  apprentice  shall  be  entitled  to  the  return  of 
his  deposit,  and  in  addition  to  a  bonus  of  twenty-five  dollars  for  each  year  of 
apprenticeship  in  the  class  to  which  he  belongs.  If  after  two  years  of  satisfac- 
tory service  the  apprenticeship  be  terminated  by  the  employer  (except  for 
cause),  or  if  it  be  terminated  by  the  apprentice  with  the  consent  of  the 
employer,  a  proportionate  part  of  the  bonus  may  be  paid. 

Records.    A  permanent  record  will  be  kept  of  the  progress,  expertness, 
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and  general  behavior  of  each  apprentice;  and  advancement  or  assignment  to 
positions  after  completion  of  the  apprenticeship,  will  be  based  upon  this  record. 

*     *  * 

APPRENTICE'S  AGREEMENT. 

This  agreement,  made  this  day  of   190..,  between 

 ,  a  corporation  doing 

business  in  the  city  of  ,  State  of  ,  party  of  the  first  part,  herein- 
after designated  as  the  Company,  and  ,  of  ,  State 

of  ,  party  of  the  second  part,  hereinafter  designated  as  the  Apprentice, 

is  to  the  following  effect : 

First:    The  Apprentice  agrees  well  and  faithfully  to  serve  the  Company  as 

an  apprentice  for  a  period  of.... years  in  the  art  or  trade  of  ,  in 

accordance  with  the  "  Terms  of  xALpprenticeship "  hereto  attached  and  made 
part  hereof. 

Second:  The  Company  agrees  to  accept  the  second  party  as  an  apprentice 
in  accordance  with  the  said  "  Terms  of  apprenticeship,"  and  undertakes  to  have 
him  taught  the  art  or  trade  above  named  by  keeping  him  employed  in  its 
plant  under  competent  supervision  and  instruction. 

Third :  The  Company  will  pay  the  Apprentice  as  compensation  for  his  ser- 
vices, such  wages  as  it  may  from  time  to  time  determine. 

Fourth:  The  Company  reserves  the  right  to  discharge  the  Apprentice  for 
violation  of  the  aforementioned  "  Terms  of  Apprenticeship  "  or  for  any  conduct 
detrimental  to  the  interests  of  the  Company;  and  to  suspend  or  dismiss  him 
(in  which  case  a  certificate  of  honorable  dismissal  will  be  granted)  if  the  con- 
dition of  business  shall  make  it  necessary  to  close  its  shops  or  curtail  employ- 
ment. 

Fifth :  The  Apprentice  agrees  to  deposit  with  the  Company,  the  same  to  be 
withheld  from  his  weekly  wages  until  the  full  amount  has  been  deposited,  unless 

paid  in  a  lump  sum  at  the  time  of  making  this  agreement,  the  sum  of  

dollars,  the  same  to  be*held  by  the  Company  as  a  guarantee  that  the  apprentice 
will  faithfully  serve  the  full  term  of  his  apprenticeship.  Such  deposit  will  be 
returned  to  the  apprentice  at  the  completion  of  his  term.  Should  he  leave  the 
employ  of  the  Company  without  its  consent  before  the  expiration  of  the  term 
of  apprenticeship,  the  deposit  shall  be  forfeited  to  the  Company. 

Sixth:  If  the  apprentice  shall  well  and  faithfully  complete  the  term  of  his 
apprenticeship  and  shall  have  in  all  respects  complied  with  the  terms  of  the 
aforesaid  "Terms  of  Apprenticeship,"  the  Company  will  thereupon  pay  him 
a  bonus  of  dollars  in  cash.  In  case  the  apprenticeship  shall  be  ter- 
minated by  reason  of  accident,  sickness  or  other  cause  not  involving  the  dis- 
charge of  the  apprentice,  the  Company  may  at  its  discretion  pay  an  equitable 
portion  of  the  .bonus. 

Seventh :  The  apprentice  agrees  to  accept  the  instructions,  wages,  and  bonus 
as  herein  agreed  upon,  in  lieu  of  any  and  all  other  rights,  instruction,  presents, 
or  payments  required  by  law  to  be  made ;  and  he  expressly  waives  all  right  and 
claim  to  the  same. 

Signed  and  sealed  this  day  of  190... 


Apprentice. 


For  

I  hereby  guarantee  that  the  above  named  apprentice,   

shall  well  and  faithfully  perform  the  conditions  set  forth  in  the  above  agree- 
ment and  the  "  Terms  of  Apprenticeship  "  attached  thereto 


Parent,  Guardian,  or  Surety. 


ORGANIZATION  AND  ECONOMY  IN  THE  RAIL- 
WAY MACHINE  SHOP. 

By  H.  W.  Jacobs. 
IV.  STANDARDIZATION  OF  THE  SMALL-TOOL  EQUIPMENT. 

Mr.  Jacobs'  series  began  in  our  issue  for  September  last.  The  preceding  sections  have  dealt 
thoroughly  with  the  policy  of  standardizing  the  equipment,  operations,  and  tools,  and  the  results 
thus  to  be  attained,  and  have  followed  this  with  the  discussion  of  the  balancing  of  the  tool  equip- 
ment of  an  entire  railway.  A  concluding  section  next  month  will  take  up  ' '  Erecting-Shop 
Economies." — The  Editors. 

IT  needs  no  argument  to  point  out  that  if  the  small  hand  tools,  used 
with  air  motors  and  otherwise  in  the  erecting  shop  and  on  the 
bench,  are  reduced  to  a  uniform  standard  throughout  the  shops 
of  an  entire  railway  system,  economies  in  either  the  purchase  or  manu- 
facture of  these  tools  will  result.  This  standardization  should  exist, 
from  the  drift  pins  and  chisels  to  the  type  of  screw  or  pipe  wrench 
decided  upon. 

It  will  often  happen  that  the  foreman  of  one  shop  will  order  a 
grade  of  steel  for  his  chisels  more  expensive  that  there  is  need  for, 
or  that  a  boiler-maker  foreman  at  another  point  will  select  some 
special  high-grade  round  steel  from  which  to  make  his  flue  rollers. 
At  another  point,  machinists'  hammers  will  be  forged  on  stock  order 
instead  of  being  obtained  through  requisition  and  purchasing  agent, 
.although  the  home-made  hammer  is  not  of  as  good  quality  nor  shape, 
nor  nearly  so  cheap  in  labor  as  the  purchased  article.  In  this  con- 
nection it  should  be  noted,  however,  that  it  would  be  best  for  the  rail- 
road to  "  handle  "  its  own  hammers,  as  the  usual  handle  furnished  by 
the  manufacturer  is  not  satisfactory. 

These  small  items  here  mentioned  are  not  imaginary  ones,  but 
cases  from  actual  experience,  each  representing  in  the  aggregate 
thousands  of  dollars  for  the  railroad  in  question.  , 

Most  railroads  at  the  present  day  have  standardized  their  beading 
tools,  and  furnish  from  their  central  tool  rooms  standard  gauges  by 
which  to  try  these  for  each  shop.  There  are  other  boiler-makers,  tools 
which  should  be  similarly  standardized,  such  as  flue  rollers  for  use 
with  the  air  motor,  which  should  always  be  self-feeding;  an  illustra- 
tion of  these  has  been  shown  in  the  October  issue.    These  when 
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standardized  can  be  more  economically  manufactured  in  the  central 
tool  room  than  purchased  from  the  railway-supply  concerns,  and  can 
also  be  more  promptly  furnished  on  requisition.  Another  advantage 
of  standardizing  these  tools  is  that  all  the  rollers  will  be  of  uniform 
size  for  each  type  of  flue  rollers,  and  the  other  parts  of  the  tool  will 
be  interchangeable  and  supplies  can  be  more  economically  carried  in 
stock  and  renewals  made  than  is  usually  the  case  where  each  shop 
has  an  agglomeration  of  the  various  types  of  rollers  purchased  now 
from  this  manufacturer,  now  from  that,  many  of  them  having  the 
small  rollers  missing,  necessitating  special  sizes  to  be  turned  to  fit 
them.  The  economies  in  the  cost  price  of  these  tools  here  cited  do 
not  take  account  of  the  much  more  serious  wastes  in  the  time  of  the 
men  learning  to  use  the  different  types  of  rollers  and  attempting  to 
get  satisfactory  results  from  them.  It  is  needless  to  point  out  that 
where  a  standard  flue  roller  is  adopted,  a  man  once  learning  its  use 
will  always  be  able  to  handle  it  to  the  best  advantage,  even  though  he 
be  transferred  from  one  shop  to  another  shop. 

Another  boiler  tool  that  should  be  standardized  is  the  set  of  taper 
plug  taps.  These  should  be  made  of  standard  diameter  and  taper  and 
should  be  tried  out  by  standard-thread  gauge  at  each  shop  at  least  once 
a  month.  The  economy  in  having  such  plug  taps  standard  lies  not 
so  much  in  the  economy  of  the  initial  cost  of  the  tools  themselves  as 
in  the  lessened  cost  of  finished  plugs,  manufactured  at  the  central 
shops  in  large  quantities  and  sent  to  outlying  points  on  requisition. 
Similarly,  staybolt  taps  should  be  standardized  and  inspected,  enabling 
staybolts  to  be  centralized  in  their  manufacture,  produced  eco- 
nomically, and  furnished  to  the  outlying  points  as  required  instead  of 
having  each  small  shop  turn  up  and  thread  its  own  staybolts  as  the 
requirements  of  some  particular  engine  demand. 

Chisels  and  beading  tools  lead  to  the  mention  of  the  special  type 
of  tools  used  with  an  air  hammer.  The  shanks  of  these  tools  should 
be  standardized  and  the  hammer  bushed  to  carry  the  standard  shank. 

Furthermore,  a  standard  design  of:  (i)  flat  chisel;  (2)  cape 
chisel;  (3)  round-nose  chisel;  (4)  diamond-point  chisel;  (5)  ripping 
tool;  (6)  caulking  tool,  and  one  or  two  others,  should  be  adopted. 

The  steps  that  have  been  here  briefly  indicated  for  the  boiler  tools 
are  equally  applicable  to  the  erecting-shop  and  bench  tools,  to  the  tools 
of  sheet-iron  workers,  tin  and  copper-smiths,  and  others. 

The  economies  resulting  in  a  general  standardization  of  small 
tools  over  an  entire  railway  will  be  considerable.  It  is  worth  while 
to  pursue  a  systematic  policy  of  collecting  up  all  the  spare  tool  equip- 
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STORAGE     PLATFORM     FOR     FINISHED     MATERIAL     AT     CENTRAL    SHOPS,  AND 
SHELVING  FOR  SMALL  SUPPLIES,   ILLUSTRATING  THE   RESULTS  OF  CENTRAL- 
IZED PRODUCTION  OF  SUPPLIES  FOR  A  MODERN  RAILWAY  STORES  ROOM. 


ment,  and  this  will  necessitate  the  frequent  inspection  of  all  lockers  to 
thin  out  the  accumulations  of  pet  tools  carefully  hoarded  by  selfish 
workmen. 
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The  possibilities  of  saving  in  the  wise  selection  and  care  of  small 
tools  used  on  the  machines,  are,  however,  quite  as  great  as  in  the  case 
of  hand  tools  and  probably  play  a  more  important  part  in  effecting 
economical  manufacture.  The  advantages  of  the  new  high-speed  alloy 
steels  over  the  old  carbon  and  self-hardening  varieties  have  been 
thoroughly  explained  within  the  last  two  years,  and  there  is  no  need 
to  dwell  at  length  upon  the  changes  that  these  new  steel  tools  have 
wrought  and  are  working  in  the  machine  shop  of  today  and  in  the 
construction  of  the  machines  themselves.  But  the  question  was  always 
raised  as  to  whether  these  steels  should  entirely  displace  the  older- 
steels  in  the  shops,  as  to  the  quantity  of  new  steels  it  would  be  economy 
to  purchase,  and  as  to  the  method  of  disposition  and  custody  of  these 
expensive  steels — and  tools  made  from  them — when  purchased.  ; 

From  an  extensive  experience  with  just  this  problem  from  th$ 
very  first  introduction  of  steels  into  railroad  work,  I  should  advocate 
with  few  exceptions  that  ALL  the  tools  used  on  the  machines — that  is, 
on  the  planers,  lathes,  slotters  and  shapers,  vertical  and  horizontal 
boring  mills — should  be  replaced  with  high-speed  tools.  The  per- 
missible exceptions  would  be  some  of  the  finishing  tools  and  possibly 
tools  used  on  soft  brass  or  on  babbitt.  This  wholesale  condemnation 
of  the  existing  tool  equipment  is  advisable  both  on  account  of  its  per- 
mitting a  general  speeding  up  of  the  machine  tools  and  because  of  its 
securing  standardization  of  size,  shape,  cutting  edges,  rakes,  method 
of  grinding,  etc.,  of  the  machine  tools,  instead  of  leaving  these  im- 
portant matters  to  the  individual  preference  of  the  men.  A  few  of 
the  tools  so  displaced  in  one  shop  are  shown  in  the  article  of  this 
series  in  the  preceding  month.  The  usual  practice  in  many  railroad 
shops  is  for  the  mechanic  to  select  the  size  bar  he  wishes  a  tool  made 
from,  and  to  stand  by  the  blacksmith  tool  fire  and  supervise  the  ham- 
mering out  and  shaping  of  the  tool  to  suit  his  individual  taste.  Thi$ 
practice  results  in  many  tools  being  far  below  the  efficiency  that  should 
obtain,  and  is  a  source  of  great  waste  of  the  workmen's  time ;  both  of 
these  disadvantages  are  overcome  by  the  policy  of  centralized  manu- 
facture, from  standard  design,  of  all  tools  of  this  kind.  In  a  shop  of 
large  size  it  is  advisable  even  to  carry  this  specialization  of  work  on 
these  tools  to  the  regrinding  in  the  tool  room,  instead  of  permitting 
the  men  to  regrind  them  themselves. 

The  view  opposite  illustrates  a  portion  of  a  store  house  with  such 
standard  tools  in  stock  to  be  furnished  on  requisition,  each  size  of  tool 
having  its  own  shelf.  It  may  be  mentioned  incidentally  that  the  cut- 
ting edges  are  all  ground  to  standard. 
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If  with  this  system  of  centralized  manufacture  there  is  combined  a 
supervision  system  whereby  each  local  tool-room  foreman  keeps  a 
list  of  each  and  every  high-speed  tool  issued  and  checks  the  same  over 
in  the  shop  at  least  once  a  month,  the  greatest  efficiency  in  tools  will 
result,  for  the  kind  of  tools  best  adapted  for  the  work  will  be  in  ser- 
vice, and  the  smallest  number  for  the  output  will  be  in  use.  The  rec- 
ords will  further  serve  to  regulate  the  apportionment  of  tools,  and  by 
calling  attention  to  certain  needs  of  the  department  in  the  way  of  tool 
equipment,  should  prevent  a  haphazard  and  wasteful  expenditure. 


STOCK   OF    STANDARDIZED    TOOLS    IN    A    RAILWAY   STORES  ROOM. 

Another  way  in  which  investment  in  high-speed  steel  can  be  kept 
at  a  low  figure,  and  costs  in  the  manufacture  of  tools  be  reduced,  is  by 
means  of  a  special  design  of  chuck  for  use  with  the  high-speed  steel 
flat  drill.  It  has  been  shown  by  test  and  in  practical  work  that  a  flat 
drill  when  properly  shaped  and  ground  is  as  efficient  for  drilling  cast 
iron  as  a  twist  drill.  Inasmuch  as  the  cost  of  manufacturing  a  flat 
drill  from  plain  bar  steel  is  much  less  than  that  of  machining  a  twist 
drill,  and  as  a  twist  drill  requires  more  material  for  the  same  size  than 
a  flat  drill,  it  will  be  readily  seen  that  in  providing  these  tools  over  an 
entire  railway  system  considerable  savings  are  possible. 
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The  accompanying  illustration  shows  the  chuck  and  its  construc- 
tion. In  the  first  elements  on  the  left  are  shown  a  flat  drill  with  the 
pin  that  holds  it  in  the  Morse  taper  shank  which  stands  alongside  of 
it.  Next  are  shown  two  detached  jaws  which  hold,  the  flat  drill  in 
place,  next  the  collar  or  coupling,  bored  out  taper,  to  be  screwed  down 
in  place  over  them  with  the  spanner  wrench,  also  shown.  The  one  on 
the  right  shows  a  phantom  or  "  X-ray  "  picture  of  the  drill  in  place 
in  the  chuck  with  the  collar  down. 


HIGH-SPEED  FLAT  DRILLS  COMPONENTS  AND  ASSEMBLED  "PHANTOM 

The  upper  illustration  on  page  345  shows  a  number  of  these 
chucks  as  they  are  received  finished  from  the  tool  room  ready  for 
shipment  by  the  stores  department  to  outlying  points  on  the  road. 
Each  minor  shop  or  round  house  is  supplied  with  one  or  more  of  these 
chucks  for  use  in  the  drill  press,  and  a  set  of  such  high-speed  flat 
drills  as  may  be  needed. 

Functions  of  the  Tool  Room.  Greater  progress  has  been  made  by 
railroads  all  over  the  United  States  in  the  last  four  years  in  building 
new  shops  and  equipment  with  up-to-date  machinery,  such  as  motor- 
driven  machine  tools,  electric  cranes,  power  plants,  etc.,  than  had  been 
made  in  the  previous  twenty-five  years.  , 

But  there  is  one  department  which  has  been  overlooked,  and  is  not 
up  to  the  standard  of  a  thoroughly  modern  manufacturing  concern, 
and  that  is  the  tool  room.  By  "  tool  room  "  is  meant  that  part  of  the 
railroad  machine  shop  in  which  all  special  reamers,  taps,  cutters,  jigs. 
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GROUP     OF     DRILL     CHUCKS,     CENTRALLY  MANUFACTURED. 


templets,  and  measuring  appliances,  etc.,  are  made,  stored,  and  pre- 
served in  a  satisfactory  working  condition.  In  addition  to  these  func- 
tions, the  average  railroad-shop  tool  room  takes  care  of  all  repair 
work,  such  as  the  repairing  of  all  shop  machinery,  pile  drivers,  steam 


STANDARD-GAUGE    CASE,    CENTRAL    TOOL    ROOM    OF    A    LARGE  RAILWAY. 
Note  the  care  with  which  the  tools  are  surrounded. 
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shovels,  snow  plows,  automobiles,  computing  and  adding  machines, 
electric  and  otherwise  complicated  locks,  time-locks,  pen-knives  be- 
longing to  officials,  etc.,  etc.  In  fact  the  tool  room  is  a  place  where 
all  odd  jobs  are  taken.  But  this  extra  work  can  only  be  done  at  the  ex- 
pense of  the  regular  tool- manufacturing.  All  of  these  odd  jobs  should 
come  under  a  separate  department,  devoted  to  such  repair  work. 


IDEAL   (AND   CHEAPLY  CONSTRUCTED)   INTERCHANGEABLE  TOOL  SHELVES   IN  A 
LARGE      CENTRAL     TOOL  ROOM. 

The  advantage  is  that  the  tools  take  up  the  least  space  with  reference  to  the  ground  that 
the  attendant  has  to  cover  in  selecting  the  size  he  wants.    This  is  an  important 
consideration  in  a  large  shop  tool  room. 


In  a  broad  sense  it  has  been  said  that  the  prime  function  of  the 
tool  room  is  to  act  in  the  capacity  of  an  arsenal  to  provide  the  manage- 
ment with  the  necessary  weapons  to  wage  war  upon  excessive  cost; 
the  word  "  excessive  "  is  here  used  to  indicate  any  excess  of  cost  be- 
yond that  minimum  at  which  it  is  possible  to  produce  the  article  to  be 
manufactured.  Now  and  then  a  master  mechanic  tells  us  he  has  built 
and  repaired  engines  without  having  any  tool  room,  connected  with  the 
shop.  In  days  gone  by,  successful  battles  were  fought  with  clubs, 
bows  and  arrows;  but  what  chances  would  these  same  armies  stand 
with  a  modern  army  equipped  with  modern  weapons  ? 

An  aim  of  every  superintendent  of  motive  power  is  to  obtain  the 
most  extensive  output  possible  at  the  lowest  cost,  and  the  tool  room  is 
perhaps  the  most  important  factor  in  bringing  around  such  a  result. 

The  location  of  the  manufacturing  tool-room'  should  be  separate 
from  the  tool-storing  and  distributing  department.  The  latter  de- 
partment should  be  located  in  the  central  part  of  the  shop,  to  be  within 
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NON-STANDARDIZED  AND  STANDARDIZED  PUNCHES. 

easy  access  of  all  workmen  requiring  tools.  The  tool-manufacturing 
part  should  manufacture  for  the  entire  railway  system,  thereby  in- 
suring an  exact  standard  for  all  tools.  Most  railroads  have  the  ma- 
chine foreman  run  the  tool  room  in  connection  with  his  own  depart- 
ment; but  this  is  a  very  grievous  mistake,  for  the  work  requires  a 
competent  tool  man,  one  who  has  had  extensive  experience  in  tool 
work  and  who  has  made  this  branch  a  special  study;  a  man  of  this 
calibre  cannot  be  had  for  35  cents  or  40  cents  per  hour. 

To  operate  a  tool  room  satisfactorily,  at  least  one  draughtsman 
should  be  associated  with  it  to  work  in  conjunction  with  the  general 
tool-room  foreman.  He  should  keep  a  record  of  all  tools  made,  and 
should  control  in  a  large  measure  the  locating  of  tools,  so  that  similar 
tools,  either  actually  in  stock  or  anticipated,  may  be  grouped  and 
numbered  according  to  size,  much  after  the  manner  of  indexing  and 
classifying  patterns  in  well  regulated  shops. 

In  a  previous  section  we  dealt  with  standardized  tools.  In  the 
illustration  of  punches  on  this  page  above  it  will  be  observed  that  the 
non-stan dardided  punches  are  grouped  at  the  left  in  black.  These 
were  only  a  few  picked  up  in  about  fifteen  minutes'  hasty  rummaging 
of  a  Sunday  morning  in  one  shop.  It  will  be  noted  that  each  is  of  a 
different  length,  and  of  a  different  mode  of 
fastening  at  the  base;  moreover  that  the 
diameters  of  the  bases  vary.  The  condition 
all  over  the  whole  railroad  and  the  wide 
variety  in  style  of  punches  used,  can  be 
guessed  from  this  one  example.  The  punches 
which  are  lighter  in  color  are  the  standard 
ones.  On  the  right  is  shown  a  stock  which 
is  made  of  such  lengths  and  styles  as  will  fit 
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.STANDARDIZED   PUNCH,     it   to   the   particular   machines.      I  his  stock 
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replaces  the  stock  with  which  the  machine  is  supplied  by  the  manu- 
facturer, and  serves  the  purpose  of  enabling  punches  of  standard 
length  or  height  to  be  used  in  all  cases.  It  will  be  noted  that  the 
upper  end  (lower  when  the  stock  is  in  place)  is  threaded  to  engage 
the  hexagon  coupling  shown  beside  the  stock.  These  couplings  are 
all  alike  and  consequently  the  bases  of  all  punches  can  be  made  alike. 
In  order  to  save  material  in  making  small  punches,  instead  of  turn- 
ing these  from  a  large  bar  they  are  turned  from  a  small  bar,  and  a 
bushing  is  shown  also  in  the  illustration,  as  used  to  bring  the  bases 
to  standard  size.  The  material  thus  saved  comes  to  a  considerable 
amount  on  a  large  railroad. 


STANDARD    PUNCHES,    STOCKS,    COUPLINGS    AND    BUSHINGS,    READY    FOR  DIS- 
TRIBUTION   FROM    THE    CENTRALIZED    TOOL  ROOM. 


Economical  Limits  of  Manufacture  in  Tool  Room. — The  problem 
of  reducing  time  (cost)  in  the  manufacture,  repair,  and  assembling  of 
locomotive  parts  is  so  intimately  associated  with  the  character  of  the 
tools  and  devices  used  in  the  different  operations,  that  it  is  not  logical 
to  separate  these  two  elements — the  means  employed  to  get  work  out, 
and  the  obtaining  of  maximum  efficiency  in  the  use  of  these  means. 
For  this  reason  I  have  always  considered  the  design  of  tools  and  jigs 
of  paramount  importance,  as  the  method  determines  in  advance  the 
time  limit  for  the  job;  while  the  matter  of  keeping  the  men  near  this 
minimum  is  a  matter  of  discipline  of  men  rather  than  of  intelligent 
direction  of  work. 

For  this  reason  also  a  railroad  shop  cannot  without  direct  loss 
avoid  manufacturing  a  considerable  proportion  of  tools  applicable  only 
to  the  peculiar  design  of  certain  locomotive  parts.  Even  if  these  tools 
could  be  purchased  from  the  manufacturer  for  less  than  their  cost  in 
the  local  shop,  it  would  be  of  doubtful  economy  to  order  them  as  the 
making  of  detail  drawings  and  specifications  and  the  loss  resulting  in 
work  from  delay  in  putting  new  methods  into  effect,  as  well  as  the 
disadvantage  of  not  having  supervision  and  inspection  of  the  tools- 
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during  their  manufacture,  would  more  than  counterbalance  the  re- 
duced price.  But  as  a  matter  of  fact,  tool-manufacturing  concerns  are 
no  better  equipped  for  handling  special  designs  of  tools  than  a  well 
planned  railroad  shop,  the  ability  to  turn  out  such  articles  cheaply 
depending  upon  the  experience  of  the  men  in  charge  of  the  work,  and 
not  upon  the  machines,  which  are  much  the  same  under  both  condi- 
tions. If,  however,  the  tools  are  not  produced  under  intelligent  direc- 
tion, it  will  not  pay  for  a  railroad  shop  to  undertake  their  manu- 
facture. 

A  good  illustration  both  of  the  economy  secured  by  thought  and 
experience  in  the  initiation  of  quick  and  accurate  methods  in  loco- 
motive work,  and  of  the  wastefulness  in  having  tool  manufacture 
undertaken  by  persons  unfamiliar  with  the  subject,  is  the  following. 

The  idea  was  to  standardize  work  on  crosshead  fits,  everything  to 
gauge  instead  of  continuing  the  old  hand  fit.  On  compound  engines, 
the  piston  rod  works  loose  in  the  crosshead,  and  wears  the  hole 
oblong.  To  true  out  these  holes  the  crosshead  has  hitherto  been  put 
in  a  machine  and  been  bored  out.  With  the  reamer  that  was  made 
for  this  purpose,  it  was  impossible  to  ream  out  these  steel  crossheads, 
as  the  reamer  was  not  properly  designed  for  this  class  of  work,  the 
flutes  being  straight,  and  gouging  into  the  work,  thereby  stalling  the 
machine  and  breaking  off  the  end  of  the  shank.  Therefore,  the  truing 
up  of  these  holes  was  done  in  a  boring  mill,  and  took  about  six  hours. 
More  often,  though,  the  holes  were  let  go,  not  being  trued  up,  and 
piston  rods  were  fitted  to  them  in  this  state. 

Necessarily  the  life  of  a  rod  so  fitted  would  be  only  one-half  the 
life  of  one  that  has  been  fitted  up  to  a  hole  that  was  properly  trued. 
With  the  present  standardized  reamers,  the  man  on  the  boring  mill 
reams  out  two  holes  per  hour.  On  one  hundred  and  twenty  com- 
pound engines  going  through  a  main  shop  in  a  year,  four  holes  being 
reamed  on  each  engine,  there  is  in  crossheads,  in  reaming  out  cross- 
head-pin  holes,  in  piston  heads,  a  saving  in  all  of  over  $1,700.  Owing 
to  cruder  methods,  the  same  work  is  even  more  expensive  when  done 
at  other  points  than  at  the  main  shops.  These  figures  do  not  take  ac- 
count of  the  losses  in  life  of  piston  rods. 

The  next  illustration  shows  the  evolution  of  the  crosshead  and 
piston-rod  reamer  from  a  rough  contrivance  of  wood  and  brass  to  a 
modern  one  made  of  high-grade  steel,  with  spiral  flutes,  in  two  sec- 
tions, hollow  for  the  purpose  of  even  cooling  in  the  tempering  pro- 
cess, and  with  soft-steel  arbor.  The  crosshead  reamer  is  extensively 
described  in  the  "  economical  limits  of  manufacture  in  tool  rooms. " 
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EVOLUTION   OF   THE   CROSSHEAD  REAMER. 


The  working  out  of  the  details  of  this  standardization  was  left 
to  the  mechanical  engineer  and  the  general  tool  foreman.  It  was 
determined  in  advance  what  shops  were  to  be  supplied  with  the 
reamers,  and  eight  extra  blanks  were  provided  in  case  any  reamers 
were  spoiled  in  the  making,  or  additional  reamers  required.  A  first- 
rate  quality  of  tool  steel  was  ordered  so  as  to  prolong  the  life  of  cut- 
ting edges  and  keep  down  the  maintenance  and  high  item  of  grinding 
a  reamer  of  this  character. 

At  the  time  the  drawing  was  made,  it  was  proposed  to  state  the 
material  and  details  of  design  of  reamers  and  arbors ;  but  it  was 
finally  decided  to  leave  these  matters  to  the  judgment  of  the  tool- 
room foreman. 


*'  PHANTOM"    PICTURE   SHOWING   CONSTRUCTION   OP   CROSSHEAD  REAMER. 


The  labor  costs  were  made  as  low  as  they  proved  by  applying 
commercial  methods  in  the  manufacture,  doing  each  operation  on  all 
the  blanks  at  once.  From  the  time  the  material  arrived  to  the  date 
the  reamers  were  shipped  to  their  respective  destinations  was  three 
months,  not  interfering  with  regular  tool-room  work.  However,  as 
the  general  tool  foreman  left  the  tool  room  shortly  after  the  work 
was  started  he  could  not  continue  to  give  the  matter  his  personal  at- 
tention. In  consequence,  upon  his  return  he  found  that  in  applying 
arbors,  six  of  which  had  already  been  made  of  machinery  steel,  the 
acting  foreman  over  tool-room  work  had  already  used  a  steel  at  46 
cents  a  pound  for  these  arbors  instead  of  machinery  steel  at  3  cents, 
entailing  the  needless  expenditure  of  $240.   The  more  expensive  steet 
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FOUR    MODERN    STANDARD    CROSSHE  AD  REAMERS. 

All  standard  taper,  enabling  piston  rods  at  the  piston  and  crosshead  fits  to  be  made  taper 

to  gauge. 

is  not  so  fit  for  the  purpose  used,  being  more  brittle.  It  should 
not  be  possible  for  mistakes  of  this  kind  to  occur,  and  some  method 
should  be  devised  for  checking  up  tool  work,  so  that  it  may  be  prop- 
erly directed.  Unless  specific  instructions  are  issued  covering  all 
details  of  importance,  too  much  leeway  is  left  for  making  individual 
variations  in  the  work. 

Many  benefits  would  accrue  from  having  an  efficient  inspection 
system,  including  statements  of  labor  and  material  on  each  order  for 
all  new  work  manufactured  in  shops ;  the  tool  room  would  be  an 
excellent  place  to  begin  this  inspection  system,  if  it  is  proposed  to 
carry  on  the  manufacture  of  tools  there  on  an  extensive  scale.  In 
this  way  it  is  possible  to  oversee  all  this  work,  and  by  comparison 
with  requisitions  for  purchase  of  new  tools,  determine  just  what  tools- 
to  purchase  and  what  to  make  in  the  shops.  With  this  would  be  in- 
cluded the  checking  over  of  all  store  orders  for  new  tools,  and  also* 
the  gathering  of  data  of  costs  of  making  various  tools  in  the  shops* 
and  the  corresponding  manufacturers'  prices. 


THE  YORK  TIN  REGION  OF  ALASKA. 


By  Frank  L.  Hess. 


Our  readers  will  recall  Mr.  Hess's  article  in  our  October  issue,  describing  the  Carolina  tin 
deposits.  The  region  reviewed  in  the  following  pages  stands  next  in  current  interest,  so  far  as 
American  prospects  for  tin  production  are  concerned;  and  as  in  the  preceding  case,  Mr.  Hess 
writes  from  recent  personal  examination  and  study^of  the  ground. — The^Editors. 


HE  York  region  may  be  denned,  in  a  general  way,  as  a  tri- 


angular area  with  its  apex  at  Cape  Prince  of  Wales,  in 


longitude  about  1880  5'  west,  from  which  point  it  extends 
eastward  to  about  longitude  i66°  west.  It  is  bounded  on  the  north 
by  the  Arctic  Ocean  and  on  the  south  by  Bering  Sea  and  Port  Clar- 
ence. The  settlement  called  Tin  City  is  situated  on  Bering  Sea  about 
5  miles  from  Cape  Prince  of  Wales.  Buck  Creek  is  about  14  miles 
and  Ears  Mountain  about  55  miles  east  of  the  cape.  The  Lost  River 
deposits  are  about  25  miles,  and  York,  a  collection  of  a  few  cabins  at 
the  mouth  of  Anikovik  River,  about  10  miles  southeast  of  Tin  City. 

From  Nome,  the  center  of  population,  trade,  and  mining  in  the 
peninsula,  boats  sail  at  frequent  intervals  during  the  open  season  to 
the  mouth  of  Lost  River,  York,  and  Tin  City,  while  boats  going  to 
Kotzebue  Sound  will  land  persons  who  wish  to  reach  Ears  Mountain 
from  the  Arctic  coast  side,  at  Shishmaref  Inlet. 

Topography. — Between  the  York  Mountains  on  the  east  and  Cape 
Mountain  on  the  west  there  is  a  table  land  rising  to  an  elevation 
of  about  600  feet.  This  table  land,  known  as  the  York  Plateau,  is  an 
old  marine  bench  which  is  now  dissected  by  streams  and  above  which 
occasional  hills  rise  higher  than  the^general  level. 

East  of  the  York  Plateau  are  the  York  Mountains,  steep-sided  and 
sharp-ridged,  composed  largely  of  limestone  and  frequently  almost 
t>are  of  vegetation.  Through  them  the  streams  have  cut  their  chan- 
nels to  comparatively  low  grades.  About  16  miles  north  of  York, 
Potato  Mountain  rises  to  1,370  feet,  while  to  the  west  Cape  Mountain, 
an  isolated  mass  with  steep  sides  and  cliffs  of  granite  exposed  to  the 
wash  of  Bering  Sea  and  Strait,  reaches  2,300  feet. 

Along  the  Arctic  shore  there  is  a  broad,  low  tundra  with  fringing 
spits,  behind  which  are  shallow  lagoons,  the  largest  of  which  is  Lopp 
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SKETCH    MAP    OF    THE    SEWARD  PENINSULA. 

Lagoon.  Over  the  flat,  or  tundra,  are  scattered  almost  innumerable 
ponds  and  lakelets.  From  the  shore  the  land  gradually  rises  to  the 
hills  from  6  to  16  miles  back. 

The  streams  of  this  watershed  are  the  longest  of  the  region,  but 
their  grade  is  low  and  their  course  across  the  flats  is  tortuous. 

Geology. — In  a  general  way,  the  rocks  run  across  the  York  region 
in  broad  north-to-south  bands,  intruded  by  greenstones,  granites,  and 
some  more  basic  rocks.  East  of  a  line  running  approximately  north- 
east from  the  mouth  of  Kanauguk  River  to  the  Arctic  plain  the  great 
mass  of  rocks  is  of  limestone,  generally  thin-bedded,  which  seems  to 
be  of  Upper  Silurian  age  and  is  known  as  the  Port  Clarence  limestone. 
Between  York  Creek  and  Mint  River  is  a  large  area  of  slates,  of  un- 
known age,  in  the  south  end  of  which  is  Brooks  Mountain.  West  of 
the  limestone  is  an  area  of  sedimentary  rocks  varying  from  graphitic 
slate  to  fine-grained  false-bedded  quartzite.  This  slate  extends  from 
the  Kanauguk  to  a  point  about  5  miles  east  of  Tin  City,  where  it  is 
succeeded  by  Carboniferous  limestone,  apparently  overlying  the  slate. 
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Cape  Mountain  is  a  mass  of  coarse,  gray  porphyritic  granite 
thrust  through  the  limestone,  and  into  the  latter  acidic  dikes  and 
sills  have  been  intruded  in  all  directions.  There  are  also  later  basic 
dikes  cutting  both  limestone  and  granite. 

At  Brooks  Mountain,  Ears  Mountain,  and  Tin  Creek  are  large 
intrusions  of  granite,  while  granite  dikes  cut  across  Lost  River 
valley  at  many  places  and  are  also  found  on  King  River  and  in  the 
slate  area  between  Don  and  California  rivers. 

Greenstone  dikes,  probably  altered  diorites  or  still  more  basic 
rocks,  cut  the  slates  at  a  number  of  places  in  the  vicinity  of  York, 
and  basalt  or  diabase  dikes  are  known  on  Cape  Mountain  and  along 
Lost  River. 

The  alluvial  deposits  are  generally  shallow,  5  or  6  feet  being 
ordinarily  the  maximum  depth  of  the  stream  gravels.  The  depth 
of  the  gravels  of  the  Arctic  tundra  is  unknown. 

Tin  Deposits. 

Lodes.  Lost  River  Area. — The  first  discovery  of  lode  tin  in 
Alaska  was  made  in  the  summer  of  1903  on  Cassiterite  Creek,  a 
tributary  of  Lost  River,  about  7  miles  from  the  sea,  by  Messrs. 
Leslie  Crim,  Charles  Randt,  and  W.  J.  O'Brien.  A  small  amount 
of  prospecting  was  done  that  year,  enough  to  show  that  the  tin 
ore  occurred  in  a  much  metamorphosed  acidic  dike.  The  property 
was  bonded,  but  reverted  to  the  owners  the  next  year  (1904). 
During  1904  and  1905  prospecting  continued;  several  more  dikes 
carrying  cassiterite  were  found,  and  several  veins  in  the  limestone 
were  discovered. 

Should  the  lode  deposits  be  shown  to  carry  sufficient  values  to 
pay  for  exploitation,  they  will  have  many  advantages  over  placer 
deposits,  for  they  can  be  operated  the  entire  year,  while  placer  de- 
posits can  be  worked  only  during  the  short  open  season  and  even 
then  there  are  frequent  delays  and  inconveniences  from  storms, 
floods,  lack  of  water,  freezes,  and  other  hindrances.  Lode  mining, 
being  under  cover,  can  be  carried  on  without  regard  to  weather, 

Geology. — The  entire  Lost  River  basin  lies  within  the  Port  Clar- 
ence limestone.  About  a  mile  from  Lost  River,  on  Tin  Creek  (a 
tributary  of  Lost  River,  5^miles  from  the  sea),  is  a  large  boss  of 
granite,  half  a  mile  in  diameter  and  1,000  feet  high.  Many  acidic 
dikes  cut  the  limestone,  radiating  in  a  general  way  from  this  boss, 
though  but  few  can  be  traced  directly  to  it.  The  dikes  are  usually 
but  a  few  feet  wide,  18  inches  to  25  feet  being  the  approximate 
limits,  with  local  widening  or  narrowing. 
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Ore  Bodies. — Up  to  the  close  of  1905  the  only  known  deposits  of 
cassiterite  were  on  the  Grim,  Randt,  and  O'Brien  group  of  claims, 
and  one  other,  Discovery  claim,  on  a  dike  known  as  the  Dolcoath 
lode.  The  Crim,  Randt,  and  O'Brien  deposits  include  those  originally 
discovered  and  several  veins  and  tin-bearing  dikes  found  since. 
The  original  discovery  was  on  a  rhyolitic  dike,  called  the  Cassiterite 
lode,  running  from  Cassiterite  Creek  across  the .  mountain  eastward 
to  Tin  Creek,  a  distance  of  about  a  mile.  Tin  ore  has  been  uncovered 
at  a  number  of  places  on  this  dike  near  Cassiterite  Creek. 

By  stripping  the  debris,  3  to  10  feet  thick,  another  dike,  or  a 
branch  of  the  one  described  above,  was  uncovered  about  100  feet 
to  the  south.  The  dike  was  laid  bare  to  a  width  of  25  feet,  but 
its  full  thickness  was  not  reached.  The  rock  is  much  decomposed, 
but  as  it  is  frozen  its  removal  requires  much  drilling  and  the  use 
of  dynamite.  Drilling  in  such  rock  is  easy,  but,  like  frozen  ground, 
it  is  "  short "  in  blasting  and  picking  is  slow  and  tedious.  The 
dike  is  of  the  same  rhyolotic  character  as  the  one  in  which  the 
original  discovery  was  made  and  contains  inclusions  of  a  darker 
intrusive,  also  much  decomposed. 

Several  small  tin-bearing  veins  were  found  in  the  dikes,  varying 
in  width  from  1  to  2  inches,  and  occasionally  widening  out  to 
form  vugs  almost  entirely  filled  with  beautiful  dark  cassiterite 
crystals  embedded  in  fluorspar  and  zinnwaldite  (a  lithia-iron  mica). 
The  vein  matter  is  largely  zinnwaldite  and  the  only  enlargement  seen 
by  the  writer  was  apparently  about  2  feet  in  diameter  and  probably  at 
the  crossing  of  two  veins.  Some  wolframite  is  found  in  the  tin  veins, 
though  in  small  amounts.  A  few  feet  south  of  the  tin  veins  there 
are  two  small  veins  of  molybdenite,  %  mc^  to  iy2  inches  thick. 
The  molybdenite  is  in  masses  of  small  scales,  accompanied  by 
fluorite  and  mica.   No  tin  was  seen  in  these  veins. 

A  prospect  cut  in  the  bank  of  the  creek  exposed  the  same  dike 
carrying  a  small  amount  of  tin.  A  stream-cut  bench  3  to  4  feet  above 
the  present  creek  bed,  covered  with  3  feet  of  gravel  overlain  by 
about  8  feet  of  debris,  was  also  exposed.  The  gravel  carries  angu- 
lar crystals  of  cassiterite  and  from  the  ease  with  which  it  can  be 
handled  would  probably  pay  for  working  in  a  small  way.  To 
judge  by  the  contour  of  the  surface,  the  gravel  deposit  appears 
to  be  a  quarter  of  a  mile  long  and  50  feet  wide. 

A  dike  known  as  the  Ida  Bell  lode  is  on  the  west  side  of  Cassiter- 
ite Creek  just  above  the  Cassiterite  lode,  and  is  believed  by  the 
owners  to  be  an  extension  of  the  latter,  although  this  does  not 
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seem  proven.  Instead  of  being  one  dike  it  is  really  three  that 
have  come  up  through  the  same  fracture.  The  middle  5  or  6  feet 
of  the  mass  is  a  white  rhyolite,  while  on  each  side  is  a  smaller  dike 
from  2  to  3  feet  wide  of  a  badly  decomposed  gray  granitic  rock. 
The  dikes  strike  N.  500  W.,  with  a  vertical  dip.  A  tunnel  has  been 
run  about  100  feet  along  the  east  side  of  the  dike,  with  a  crosscut 
about  50  feet  from  the  mouth.  Some  tin  is  found  along  a  horizontal 
fault  on  the  east  side  of  the  dikes  and  more  is  said  to  have  been  found 
at  the  end  of  the  tunnel.  Quartz  veins  an  inch  or  less  wide,  carrying 
wolframite  and  probably  some  tin,  occur  in  a  silicified  portion  of  the 
dike  about  66  feet  wide,  50  feet  from  the  mouth  of  the  adit. 

About  500  feet  north  of  the  Ida  Bell  lode  is  another  dike  of 
rhyolite,  which  resembles  that  of  the  Cassiterite  lode,  and  is  called 
the  Bear  lode.  It  has  an  east-and-west  strike,  and  on  top  of  the 
hill  between  Cassiterite  Creek  and  Lost  River  is  about  35  feet 
broad.  A  tunnel  about  55  feet  long  was  run  into  it  from  the  creek 
level  and  a  winze  sunk  69  feet  along  the  west  or  hanging  wall. 
This  was  filled  with  water,  so  that  it  could  not  be  entered.  It  was 
said  that  many  small  tin-bearing  veins  were  found  running  in  vari- 
ous directions,  most  of  which  were  near  the  middle  of  the  dike. 
Fragments  of  rock  in  the  dump  showed  veins  of  almost  pure  cas- 
siterite and  quartz  about  y2  inch  thick,  and  other  veins  carrying 
cassiterite,  chlorite,  and  some  wolframite  up  to  iy2  inches  thick. 

At  the  creek  level  the  dike  is  much  decomposed  and  consider- 
ably iron-stained.  Where  exposed  on  the  top  of  the  hill  it  is  hard 
and  shows  no  tin.  About  275  feet  to  the  north,  along  the  top  of 
the  hill,  there  is  a  similar  dike,  6  feet  wide,  striking  N.  6o°  W. 
No  tin  has  yet  been  found  in  it.  It  is  noticeable  that  no  tourmaline 
has  been  found  in  these  deposits. 

The  Dolcoath  lode  is  a  narrow  dike  about  2^/2.  feet  wide,  1  mile 
N.  15 0  E.  of  the  Cassiterite  lode.  It  strikes  N.  700  E.  and  dips  65 0 
NW.  A  crosscut  on  the  Discovery  claim  showed  the  dike  to  be  about 
23^  feet  thick.  On  the  hanging  wall  is  a  deposit  from  6  to  12  inches 
thick  of  arsenical  and  antimonial  pyrites  mixed  with  feldspar. 
The  feldspar  carries  some  cassiterite,  which  also  occurs  in  calcite  and 
impregnates  the  limestone.  About  400  feet  to  the  east  the  dike  matter 
has  been  entirely  changed  and  shows  only  light-colored  orthoclase- 
feldspar,  quartz,  and  tourmaline.  In  places  in  the  limestone  on  the 
foot-wall  side  of  the  dike  cassiterite  forms  a  vein  4  or  5  inches  thick. 
There  are  signs  of  faulting  in  the  veins,  and  joint  planes  run  from  the 
limestone  across  the  dike.  An  assay  of  the  feldspar-quartz-tourmaline 
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portion  of  the  dike  is  said  to  have  given  1.15  per  cent  of  tin.  Tin  ore 
is  also  reported  to  have  been  found  in  float  on  the  same  dike  at  its 
outcrop  near  Lost  River.  The  mineralization  has  been  very  great,  but 
has  taken  place  in  a  comparatively  restricted  area,  especially  that  part 
which  shows  cassiterite,  and  in  this  fact  lies  the  greatest  ground  for 
doubting  the  future  development  of  large  tin  deposits  in  this  district. 

Three  known  tin-bearing  veins  of  noticeable  and  possibly  workable 
size  occur  in  the  limestone.  There  is  a  quartz  vein  about  4  inches 
wide  dipping  300  S.  an  eighth  of  a  mile  above  the  Cassiterite  lode,  on 
what  is  known  as  the  Jupiter  claim,  but  it  has  been  traced  only  a  short 
distance.  The  limestone  is  much  metamorphosed  for  about  4  feet  on 
each  side  of  the  vein,  and  is  somewhat  impregnated  with  cassiterite, 
though  to  what  extent  is  not  known.  During  1904  a  few  tons  of  ore 
were  extracted  from  this  vein  and  shipped  to  Seattle. 

Another  vein  occurring  a  few  rods  northeast  of  the  one  just  de- 
scribed is  about  4  inches  thick,  strikes  N.  200  E.,  with  a  vertical  dip, 
and  has  been  traced  between  200  and  300  feet.  It  is  composed  of 
slender  quartz  crystals  forming  interlocking  combs.  On  the  quartz 
crystals  and  sometimes  embedded  in  them  are  small  crystals  of  cas- 
siterite, occurring  singly  and  in  small  masses,  showing  that  more  of 
the  cassiterite  was  deposited  in  the  later  than  in  the  earlier  stage  of 
the  vein  formation.  Some  of  the  crystals  are  beautifully  iridescent. 
There  are  traces  of  copper  and  wolframite,  and  a  small  amount  of 
lithia  mica  occurs  in  the  vein. 

On  the  hill  between  Lost  River  and  Cassiterite  Creek  is  a  third 
vein  about  a  quarter  of  a  mile  southwest  of  those  already  described. 
It  is  from  1  inch  to  6  inches  thick,  dipping  300  S.  io°  W.,  and  has 
been  followed  by  an  open  cut  about  30  feet  along  the  strike  and  10 
feet  along  the  dip.  The  quartz  and  cassiterite  are  rather  finely  crystal- 
lized and  fill  the  vein  with  a  banded  structure.  There  is  also  a  small 
amount  of  iron  pyrite,  arsenopyrite,  and  lithia  mica,  with  occasional 
copper  stains  in  the  vein. 

The  limestone  is  much  altered  for  several  feet  on  each  side  of  the 
veins,  and  whether  they  will  pay  to  work  seems  to  depend  largely  on 
how  much  tin  is  carried  in  the  altered  limestone  accompanying  them. 
Should  the  dike  deposits  be  mined,  at  least  the  first-described  vein 
would  probably  pay  if  worked  in  connection  with  them.  There  seems 
little  doubt  that  these  veins  can  be  traced  to  the  rhyolitic  dikes  in  the 
neighborhood. 

No  tin-bearing  veins  have  yet  been  found  in  Tin  Creek  valley, 
although  some  float  tin  ore  is  said  to  have  been  found.  Pyritiferous 
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granite  collected  here  has 
been  shown  to  carry  a 
small  amount  (0.3  per 
cent)  of  tin,  but  whether 
as  an  oxide  or  sulphide 
(stannite)  is  not  known. 

Cape  Mountain  Area. 
— On  Cape  Mountain 
prospecting  for  tin  has 
been  carried  on  since  1902, 
and  a  large  amount  of 
work  has  been  done,  es- 
pecially by  the  Bartells 
Tin  Mining  Company.  It 
is  a  particularly  bleak,  in- 
hospitable portion  of  the 
country,  and  the  deter- 
mination and  endurance  of 
Alaskan  prospectors  is  ex- 
emplified in  the  men  who 
are  attempting  to  open  the 
tin  mines  in  this  district ; 
thi  s  applies  with  equal 
force  to  Buck  Creek  and 
only  in  a  less  degree  to 
Lost  River.  Fine  pieces  of 
float  tin  ore  made  up  of 
quartz,  tourmaline,  and 
cassiterite  were  found  at 
many  places  in  the  vicinity 
of  Cape  Mountain,  but  it 
was  not  until  1904  that  the 
ore  was  found  in  place. 
During  1905  there  were 
further  discoveries  of  tin 
ore  that  made  the  outlook 
more  encouraging. 

Geology. — As  has  been 
stated,  Cape  Mountain  is  a 
large  mass  or  boss  of 
granite,  thrust  up  through 
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Carboniferous  limestone.  It  is  2,300  feet  high,  about  5  miles  across 
in  an  east-west  direction,  and  something  less  north  and  south.  The 
upper  400  to  450  feet  of  the  mountain  is  a  dark  quartz-sericite-schist, 
separated  from  the  granite  by  10  or  12  feet  of  thin-bedded  limestone 
in  alternating  dark  and  white  bands  an  inch  or 'two  thick.  From  the 
main  mass  of  the  granite,  dikes  and  sills  varying  greatly  in  size  cut 
the  limestone  in  all  directions. 


DETAIL    OF    ROUGH    POINT   JUTTING   INTO    BERING  SEA. 
The  point  is  on  the  left  of  the  picture  opposite,  and  shows  the  intense  jointing  of  the  granite 

Basaltic  dikes,  from  3  or  4  feet  to  30  feet  in  width,  cut  both 
granite  and  limestone.  The  rock  is  fresh,  black,  and  hard,  and  is 
accompanied  by  little  contact  alteration.  The  basalt  seems  to  be  later 
than  the  tin  deposits,  and  so  it  is  not  likely  that  any  tin  will  be  found 
in  connection  with  it  except  as  it  may  happen  to  cut  across  tin  veins 
or  tin-bearing  rocks.  The  granite  is  very  much  jointed,  the  two 
most  prominent  series  of  vertical  joints  running  N.  6o°  E.  and  N. 
500  W.,  while  many  lesser  joints  run  in  directions  between  these.  A 
system  of  almost  horizontal  parallel  joints  gives  the  granite  a  platy 
structure  in  places.   Other  joint  planes  are  inclined  at  various  angles. 
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THE  SNOW  BRINGS  OUT  IN  HIGH  RELIEF  THE  GRANITE  PILLARS  OF  THE  BENCHES. 

The  cabins  in  front  are  Tin  City,  BartelTs  tin  mill  is  on  the  right.    The  foreground  is  the 
frozen  surface  of  Bering  Sea, 


The  two  main  series  of  joints  cause  the  granite  to  weather  into 
numerous  columns  left  standing  upon  the  shoulders  of  the  mountain, 
giving  them  an  appearance  of  being  capped  by  rows  of  ruined  factory 
chimneys.  These  columns  vary  considerably  in  height  and  thickness, 
reaching  a  height  of  30  feet  with  a  base  of  about  4  by  8  feet. 

Faulting  is  very  frequent,  and  although  the  amount  or  direction  has 
not  been  determined  the  accompanying  crushing  is  sometimes  con- 
siderable. One  mile  west  of  Tin  City,  at  the  contact  of  the  limestone 
and  granite,  there  is  a  crushed  zone  4  feet  in  width  along  which  a 
tunnel  has  been  driven  about  80  feet  to  prospect  a  sill  of  alaskite  that 
carried  some  pyrite  and  tourmaline.  Assays  are  said  to  have  given 
values  of  from  $2  to  $180  per  ton  in  gold,  but  these  values  did  not  last 
as  the  tunnel  advanced.  In  other  places  in  the  area  faulting  and 
crushing  have  produced  almost  as  great  an  effect,  and  these  factors 
introduce  a  serious  element  of  doubt  in  tin  mining,  for,  as  will  be 
seen  later,  the  tin  veins  are  affected  by  the  faults. 

Tin  Deposits. 

Float  cassiterite  has  been  found  quite  extensively  near  Cape 
Mountain.  It  is  reported  from  the  vicinity  of  Cape  Prince  of  Wales, 
and  a  fine  piece  weighing  several  pounds  is  said  to  have  come  from 
a  point  about  12  miles  east  of  the  cape.  Little  has  been  seen  on  the 
south  side  of  Cape  Mountain,  and  by  far  the  largest  amount  has  been 
found  on  the  north  and  northeast  sides,  where  masses  of  nearly  pure 
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cassiterite  weighing  from  20  to  30  pounds  have  been  picked  up.  The 
float  indicates  three  distinct  sets  of  veins — veins  of  cassiterite  with 
tourmaline  and  quartz,  tin-bearing  quartz  veins,  and  veins  of  almost 
pure  cassiterite.  The  latter  apparently  cut  the  limestone,  but  had  not 
yet  been  found  in  place  when  visited.  Fragments  of  the  first-men- 
tioned are  much  the  most  plentiful  and  are  distributed  over  the 
largest  area ;  the  other  two,  so  far  as  known,  have  each  been  found  in 
but  one  locality. 

One  noteworthy  feature  is  the  distinctive  character  of  the  ore 
from  different  parts  of  the  area.  As  soon  as  a  little  familiarity  with 
the  different  claims  is  acquired  it  is  easy  to  tell  the  particular  locality 
from  which  specimens  have  come  by  their  color,  crystallization,  etc. 

The  plant  of  the  Bartells  Tin  Mining  Company  includes  an  assay 
office,  storerooms,  engine,  and  living  rooms  under  one  roof  at  Tin 
City.  A  gasoline  engine  furnishes  power  for  electric  drills  used  in 
mining,  to  which  the  current  is  carried  about  a  mile  across  the  moun- 
tain by  bare  copper  wires.  The  electric  drill  seems  peculiarly  well 
adapted  for  work  in  this  region.  It  is  mobile,  although  a  track  is  re- 
quired for  moving  the  motor  accompanying  each  drill,  and  in  such 
prospecting  work  as  has  been  carried  on  here  it  has  been  a  great  ad- 
vantage to  have  a  central  plant  at  headquarters  near  the  shore.  An- 
other advantage  is  that  the  cold  of  the  tunnels  does  not  affect  it,  while 
air  pipes  would  probably  soon  become  clogged  with  ice,  and  steam 
could  not  be  considered.  A  three-stamp  Merralls  mill  with  Wilfley 
tables  has  been  erected,  and  a  well  to  obtain  water  for  winter  working 
was  sunk  near  the  shore.  During  the  past  season  the  mill  was  started 
and  a  shipment  of  concentrates  was  to  be  made  this  fall. 

Prospect  tunnels  and  shafts  have  been  dug  at  numerous  places 
and  a  large  amount  of  work  has  been  done  upon  them.  In  1904  some 
small  tin-bearing  veins  were  struck  in  a  prospect  tunnel  known  as  the 
"  Lucky  Queen,"  about  iy2  miles  north  of  Tin  City.  This  tunnel  was 
unused  and  largely  filled  with  ice  in  1905,  and  the  principal  operations 
of  the  company  had  been  transferred  to  the  North  Star  claim,  lying 
a  short  distance  east  and  at  a  somewhat  lower  altitude.  These  two 
tunnels  are  located  well  toward  the  east  end  of  a  granite  mass  that 
seems  to  be  a  large  dike,  though  time  did  not  admit  of  tracing  out  its- 
relations,  and  it  may  be  a  portion  of  the  main  mass  of  granite  over 
which  enough  limestone  still  lies  to  cover  its  larger  proportions. 
Another  prospect  tunnel  that  is  said  to  cut  through  a  small  thickness 
of  limestone  before  striking  the  granite  has  been  started  150  or  200 
feet  below  the  North  Star  tunnel. 
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By  far  the  largest  and  most  promising  prospects  so  far  found  are 
in  the  North  Star,  which  was  driven  into  the  granite  a  little  over  200 
feet  in  a  general  direction  of  about  S.  700  W.  Older  parts  of  the 
workings  are  hard  to  examine  owing  to  their  being  covered  with  a 
beautiful  coating  of  frost  from  one-half  to  1  inch  in  thickness.  The 
frost  is  said  to  form  noticeably  only  during  the  summer,  when  the  air 
from  the  outside  brings  in  moisture  which  forms  in  bristling  feathery 
crystals  over  every  object  in  the  mine.  Near  the  entrance  the  surface 
water  dripping  from  the  roof  forms  icy  stalactites  and  stalagmites 
that  later  grow  together,  making  gradually  thickening  pillars,  which, 
unless  removed,  choke  the  tunnel. 


ENTRANCE    TO    NORTH    STAR  TUNNEL. 


A  short  distance  from  the  mouth  of  the  tunnel  a  large  limestone 
inclusion  was  passed  through,  which  formed  the  upper  4  feet  of  the 
tunnel  for  a  distance  of  about  28  feet.  Faulting  was  evident  along 
the  edges  of  the  limestone.  About  100  feet  from  the  mouth  of  the 
tunnel  another  inclusion  of  limestone  was  struck  that  was  in  a  broad 
band  10  to  20  feet  thick,  striking  about  northwest  and  dipping 
variably  northeast.  Along  both  sides  of  this  limestone  was  a  con- 
siderable amount  of  iron  oxide,  carrying  some  tin.  The  contact  of 
the  limestone  and  granite  was  followed  to  the  northeast  about  52  feet, 
where  the  dip  became  almost  vertical.    A  winze  was  sunk  20  feet. 
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when  the  dip  became 
gentler  (170),  but  70  feet 
from  the  winze  the  contact 
dips  370. 

From  the  foot  of  the 
winze  an  incline  with  its 
floor  on  the  limestone  has 
been  run  about  90  feet, 
parallel  to  but  in  the  oppo- 
site direction  from  the 
main  tunnel.  Tin-bearing 
veins  were  struck  at  sev- 
eral places  along  the 
course  of  the  incline  and 
drifts  turned  off  at  two 
places.  One  of  these  60 
feet  from  the  winze  is  18 
feet  long,  turning  to  the 
north  and  then  to  the  east, 
and  is  said  to  carry  pay 
ore,  but  had  not  been  sys- 
tematically sampled.  The 
second  drift,  70  feet  from 
the  winze,  turned  southward  under  the  main  tunnel.  At  the  point  of 
turning  3  feet  of  rock  carrying  a  large  amount  of  cassiterite  was  en- 
countered. When  thawed,  the  rock  fell  to  pieces,  being  finely  crushed 
through  the  whole  width.  This  particular  place  seems  to  be  the 
junction  of  a  number  of  faults  which  carry  but  little  gouge  and  whose 
character  and  extent  are  unknown.  Near  the  faults  the  granite  is 
sometimes  much  changed,  having  lost  most  of  its  feldspar,  which  is 
replaced  by  quartz,  black  tourmaline  in  very  fine  crystals,  and  varying 
amounts  of  cassiterite.  Tin-bearing  granite  was  struck  at  a  number 
of  places  in  this  drift,  but  the  distribution  seemed  irregular.  About 
20  feet  from  the  mouth  another  and  by  far  the  most  promising  ore 
body  was  found.  This  ore  body  follows  a  vertical  fault  with  from 
l/x  inch  to  il/2  inches  of  gouge,  striking  as  nearly  as  could  be  deter- 
mined j  N.  560  W.,  and  was  formed  by  the  replacement  of  the  granite, 
through  a  space  of  from  12  to  18  inches  on  each  side  of  the  fault,  by 
quartz,  tourmaline,  cassiterite,  feldspar,  and  a  now  decomposed 
mineral  in  long,  white  crystals.  The  whole  vein  averages  between 
2  and  3  feet  in  width  and  appears  almost  diagrammatic  against  the 
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surrounding  granite.  Replacement  of  the  granite  seems  to  be  com- 
plete and  the  mineralizing  solutions  evidently  came  up  along  the  fault. 
The  various  minerals  show  an  apparent  tendency  to  segregate,  and 
this  applies  particularly  to  the  tourmaline  and  quartz,  while  the  cas- 
siterite  is  more  apt  to  be  associated  with  the  quartz  than  the  tourma- 
line, although  there  are  generally  needles  of  tourmaline  running 
through  the  cassiterite.  The  tourmaline  in  irregular  bunches  of 
slender  black  crystals,  from  6  to  12  inches  in  diameter,  occurs  either 
next  to  the  fault  or  surrounded  by  other  minerals.  The  cassiterite 
associated  with  the  quartz  forms  irregular  masses  and  bands  through 
the  body.  As  elsewhere  around  Cape  Mountain,  the  granite  is 
greatly  jointed  and  both  tin  ore  and  tourmaline  extend  to  a  joint  and 
apparently  stop  abruptly,  the  rock  beyond  the  joint  showing  very 
different  characteristics. 

Little  that  is  definite  can  be  said  of  the  richness  of  the  deposit,  as 
it  was  struck  only  the  day  before  I  left  the  vicinity  and  it  had  not 
been  sampled,  but  it  appears  promising.  It  is  reported  that  work 
during  the  next  few  days  showed  the  ore  body  to  be  increasing  in 
richness.  From  the  appearance  of  the  vein,  its  width  and  amount  of 
mineralization,  and  the  known  depth  of  tin  veins  in  other  parts  of 
the  world,  it  seems  reasonable  to  expect  that  it  will  extend  down- 
ward, unless  faulted  off,  a  fear  from  which  one  can  not  escape  in 
such  broken  rocks.  Some  tin  ore  was  found  in  the  main  tunnel  30 
feet  above,  which  may  have  been  the  same  deposit,  though  at  that 
point  the  vein  is  said  to  be  small. 

About  1  mile  north  by  west  from  the  North  Star  and  2  miles 
northeast  of  Cape  Mountain  a  large  amount  of  excellent  float  tin  ore 
has  been  picked  up  in  the  vicinity  of  a  granite  sill  in  the  limestone  on 
the  Walker,  Lovell  &  Co.  prospects.  Lumps  of  the  ore  have 
been  found  that  were  estimated  to  weigh  400  pounds  or  over, 
of  which  by  far  the  larger  part  was  tourmaline.  A  cabin  has 
been  built  and  a  prospect  tunnel  run  into  the  limestone  nearly  100  feet 
at  this  point,  and  about  a  quarter  of  a  mile  north-by-west  an  open 
cut  made  which  uncovers  two  thin  sills,  one  of  aplite  carrying  small 
crystals  of  fluorspar  and  one  of  coarse  pegmatite.  The  sills  are  ac- 
companied by  about  3  feet  of  a  fine-grained  greenstone,  which  is  prob- 
ably altered  limestone.  It  is  said  that  assays  of  this  greenstone  made 
in  Nome  gave  about  1  per  cent  of  tin,  but  tests  by  E.  C.  Sullivan,  of 
the  United  States  Geological  Survey,  failed  to  show  a  trace  of  tin. 

About  half  a  mile  east  of  Walker,  Lovell  &  Co.'s  cabin  Goodwin 
and  Carlson  had  run  a  prospect  cut  along  the  contact  of  a  granite 
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dike  with  the  limestone  country  rock.  Faulting  is  evident,  there  be- 
ing 2  or  3  feet  of  crushed  rock  along  the  contact.  The  granite 
carries  some  fluorspar  and  brassy-looking  pyrite. 

Some  good  float  of  dark,  translucent  cassiterite  in  a  ground  mass 
of  light-blue  tourmaline  in  pieces  ranging  in  size  to  over  a  foot  in  the 
longer  dimension,  was  picked  up,  but  none  was  seen  in  place.  Later 
its  discovery  was  reported  and  about  half  a  ton  of  ore  similar  to  that 
described  was  brought  to  Nome. 

The  United  States  Alaska  Tin  Mining  Company  has  a  cabin  and  a 
couple  of  small  warehouses  on  the  beach  at  Tin  City  and  has  started 
a  10-stamp  mill  a  quarter  of  a  mile  back  from  the  beach.  Power 
is  to  be  furnished  by  a  gasoline  engine.  The  claim  on  which  the 
company  is  at  present  working  is  situated  on  the  north  side  of  Cape 
Mountain,  at  an  altitude  (barometric)  of  about  1,750  feet.  A  shaft 
sunk  on  this  claim  is  said  to  be  15  feet  deep,  but  was  filled  with  water 
so  that  it  could  not  be  seen  at  the  time  it  was  visited. 

Along  the  side  of  the  hill  on  each  side  of  the  shaft  are  a  large 
number  of  quartz  blocks,  some  of  which  contain  cassiterite  in  almost 
colorless,  gray,  brown,  and  black  lustrous  crystals.  No  other  minerals 
are  seen  in  the  quartz.  The  granite  country  rock  in  the  shaft  is  some- 
what altered  and  is  said  to  carry  tin.  A  specimen  said  to  be  from  this 
place  shows  cassiterite  crystals. 

A  contract  was  let  in  the  fall  for  300  feet  of  tunnel  to  be  run  dur- 
ing the  winter  from  a  point  lower  down  the  hill  in  the  hope  of  cutting 
within  that  distance  the  vein  from  which  the  quartz  float  is  derived. 

Prospecting  has  been  or  was  being  done  at  a  large  number  of  other 
places.  It  was  said  that  float  tin  ore  had  been  found  nearer  the  cape 
and  some  prospecting  done,  but  the  locality  was  not  visited.  At  an- 
other point  a  dark  basic  dike  was  being  prospected  by  a  crosscut,  but 
in  such  rocks  the  chances  of  finding  tin  ore  are  small. 

Buck  Creek  Area. — So  far  no  producing  tin  lodes  have  been  found 
in  the  Buck  Creek  area,  but  it  is  of  interest  that  several  small  tin- 
bearing  veins  were  found  during  the  season. 

The  country  rock  is  slate,  and  outcrops  of  igneous  rocks 
had  not  been  seen,  although  it  was  felt  that  there  must  be  such 
occurrences ;  but  a  number  of  granite  dikes  are  now  known  at  various 
points  in  the  hills  running  northward  from  Potato  Mountain.  A  num- 
ber of  narrow  veins  of  quartz  2  or  3  inches  wide  carrying  small 
clusters  of  cassiterite  crystals  accompanied  in  each  case  by  iron  pyrite, 
generally  more  or  less  arsenical,  have  been  found  cutting  the  slates  on 
these  hills.  The  pyrite  weathers  away,  leaving  the  cassiterite  in 
spongy  spaces  in  the  quartz. 
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On  a  hill  west  of  North  Fork  of  Buck  Creek  a  granite  dike  said 
to  be  15  feet  wide  is  being  prospected  for  tin.  A  specimen  shows  a 
short  narrow  opening  carrying  black  cassiterite  and  small  crystals  of 
quartz.  The  hope  of  paying  deposits  in  the  slates  would  seem  to  lie  in 
finding  stockworks  (networks  of  small  veins)  rich  enough  to  pay  for 
working.  These  have  been  successfully  worked  in  slate  in  Cornwall 
and  the  Malay  Peninsula. 

-  At  many  places  veins  and  small  replacement  deposits  of  pyrite 
are  found  in  the  slates  and  these  have  been  said  to  carry  stannite  (tin 
pyrites).  Six  samples  collected  at  points  where  stannite  was  said  tc 
exist  were  submitted  to  E.  C.  Sullivan,  of  the  United  States  Geo- 
logical Survey  chemical  laboratory,  but  he  was  unable  to  find  a  trace 
of  tin  in  them. 

Ears  Mountain. — Prospecting  on  Ears  Mountain  continued  dur- 
ing the  summer  of  1905,  probably  a  dozen  men  being  there  during 
different  parts  of  the  season.  While  cassiterite  undoubtedly  has  been 
found  on  the  mountain,  it  is  nevertheless  true  that  most  of  that 
brought  out  as  such  is  something  else.  The  mineral  generally  mis- 
taken for  cassiterite  is  tourmaline,  and  at  Ears  Mountain  the  two  are 
remarkably  similar,  for  often  neither  shows  its  crystal  habit  well  and 
both  are  black  and  without  cleavage,  so  that  men  who  have  seen  the 
cassiterite-bearing  rocks  are  ready  to  declare  that  tourmaline-bearing 
rocks  of  similar  appearance  are  "exactly  the  same  as  those  which 
showed  tin  on  assay.  And  it  is  almost  impossible  to  differentiate 
them  by  eye  alone. 

Another  mineral  that  has  been  repeatedly  mistaken  for  cassiterite 
is  augite,  which  occurs  as  peculiarly  large  black  crystals,  reaching  2 
inches  or  over  in  length  in  granitic  rocks  of  rather  dark  color.  The 
augite  is  not  so  difficult  to  tell  from  cassiterite  as  tourmaline,  having 
a  much  lower  specific  gravity  and  breaking  along  distinct  parallel 
lines,  which  cassiterite  will  not  do. 

Cost  of  Mining. 

At  present  wages  in  the  York  region  are  $5  and  board,  and  good 
board  can  not  be  considered  as  worth  less  than  $1.50  to  $2.50  per  day, 
making  wages  the  equivalent  of  $6.50  to  $7.50  per  day.  At  Cripple 
Creek,  Colo.,  where  average  wages  may  be  considered  as  perhaps 
$3.75,  in  the  Portland  mine,  athe  cost  of  removing  all  rock,  both 
barren  and  ore  bearing,  was  $3.13  per  ton.  The  rock  here  is  only 
partly  granite,  a  part  being  softer  breccia  and  intrusive.  At  Butte, 
Mont,  the  cost  of  mining  in  granite  has  been  about  $3.50  per  ton,b 

aFinley,  J..  R.  Ninth  Ann.  Rept.  Portland  Gold  Mining  Company,  February  2,  1903,  p.  13 
bCommunicated  by  W.  H.  Weed. 
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with  wages  averaging  about  $3.50  per  day.  An  average  of  these  two 
examples  gives  about  $3.32  per  ton  for  the  cost  of  raising  ore,  ex- 
clusive of  milling  and  smelting  charges.  In  view  of  the  cost  of  wages, 
materials,  machinery,  etc.,  it  is  hardly  possible  to  suppose  that  the 
cost  of  mining  in  the  York  region  can  be  less  than  twice  this  amount, 
or  about  $6.64  per  ton.  In  1903  the  price  for  which  black  tin  (i.  e.r 
the  cassiterite  concentrated  from  the  ore)  sold  from  the  Cornwall 
mines  was  16.1  cents  per  pound,  but  no  data  are  at  hand  as  to  its 
purity.  In  the  assumption  that  it  was  about  70-per-cent  pure,  this 
would  be  about  23  cents  per  pound  for  the  contained  tin.  At  $6.64 
per  ton  for  ore  raised  and  50  cents  for  milling  and  concentrating,  a 
total  of  $7.14,  it  would  take  a  minimum  average  of  about  31  pounds  of 
tin  per  ton  of  rock  mined,  or  1.55  per  cent,  to  pay  for  working.  How- 
ever, this  estimate  allows  nothing  for  transportation,  sinking  fund, 
prospecting,  legitimate  profit,  etc.,  and  it  seems  safe  to  figure  that 
under  present  conditions  nothing  less  than  2}4  per-cent  ore  can  be 
worked  with  a  reasonable  assurance  of  profit. 

Placer  Deposits. 
Buck  Creek. — The  placer  tin  deposits  on  Buck  Creek  are  the  only 
ones  in  Alaska  from  which  there  has  been  any  production,  and  they 
have  yielded  to  date  about  91  tons  of  ore  that  would  average  prob- 
ably 65  per  cent  of  metallic  tin.    In  this  amount  is  included  the  pro- 
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SLUICING    PLACER    TIN    ON    BUCK  CREEK. 
The  picture  shows  one  of  the  rocky  hills  along  the  creek. 


duction  of  1905,  which  was  very  small,  owing  to  bad  weather  and 
other  reasons.  During  the  year  the  trail  between  York  and  Buck 
Creek  was  changed  somewhat.  Instead  of  following  Anikovik  River 
to  a  point  opposite  the  head  of  Grouse  Creek,  the  trail  now  leaves  the 
river  at  Ishut  Creek,  which  is  followed  to  its  head,  then  crosses  a 
narrow  divide  and  traverses  Gold  Creek  to  Grouse  Creek  and  that  to 
the  mouth  of  Buck  Creek.  By  this  change  the  bad  divide  between 
Grouse  Creek  and  Anikovik  River  is  avoided.  The  total  haul  is 
from  14  to  16  miles. 

But  one  company  operated  on  the  creek  during  the  season.  Its 
plant  consisted  of  an  oil-burning  35-horse-power  upright  boiler  and 
engine,  French  scraper  with  belt  conveyor,  and  sluice  boxes  elevated 
16  feet  above  the  ground.  Two  sets  of  sluice  boxes  side-by-side  are 
used,  so  that  there  need  be  no  stoppage  of  work  for  clean-ups. 

The  work  has  shown  the  gravel  to  carry  an  average  of  from  20  to 
30  pounds  of  concentrates,  running  from  60  to  70  per  cent  of  metallic 
tin  and  about  40  cents  in  gold  per  cubic  yard.  The  gravel  is  from 
120  to  160  feet  wide,  averaging  about  125  feet,  by  3  to  6  feet  in  depth, 
averaging  about  4^  feet.  The  tin-bearing  gravels  extend  from  the 
mouth  to  Peluk  Creek,  a  tributary  of  Right  Fork.  Left  Fork  and 
Peluk  Creek  are  said  to  carry  stream  tin  also,  but  in  the  case  of  the 
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latter  obtaining  water  for  sluicing  will  be  a  serious  difficulty.  Sutter 
Creek  has  so  far  shown  but  little  stream  tin.  There  is  probably  a 
length  of  about  4  miles  of  tin-bearing  gravels  in  the  Buck  Creek 
Valley.  It  has  been  reported  that  scheelite  and  monazite  were  found 
in  these  gravels  in  paying  quantities,  but  I  have  been  unable  to  find 
either.  The  specific  gravity  of  scheelite  (5.9-6.08)  would  make  it 
practically  impossible  to  wash  it  from  the  stream  tin,  whose  specific 
gravity  is  6.4  to  7.1  and  is  liable  to  be  lower  on  account  of  impurities. 

The  great  interest  that  these  deposits  have  aroused  is  shown  by 
the  amount  of  "  experting "  that  has  been  done.  At  least  seven 
parties  have  been  sent  to  Buck  Creek  by  firms  or  private  persons  to 
examine  and  report  on  the  tin  gravels,  and  the  expense  has  been  prob- 
ably much  in  excess  of  $50,000.  Holes  have  been  started  where  bed 
rock  could  not  be  reached  except  with  a  steam  pump  or  a  bed-rock 
drain,  neither  of  which  were  had,  and  signs  of  crosscuts  are  almost 
wholly  wanting,  yet  reports  were  probably  made  on  the  depth  and 
value  of  these  gravels.  One  published  report  states  that  it  was 
"  impossible  to  examine  any  of  the  rock  in  place  except  on  the  ex- 
treme summits,"  and  yet  the  bare  slate  stands  along  the  creek  in  a 
bluff  75  feet  high,  as  shown  opposite.  During  the  present  season 
operations  are  said  to  have  been  more  successful  than  during  1905. 

Grouse  Creek. — Grouse  Creek,  into  which  Buck  Creek  flows,  has 
so  far  shown  little  stream  tin  above  the  confluence,  but  below  pros- 
pectors report  from  3  to  40  pounds  of  stream  tin  per  cubic  yard  of 
gravel  through  a  breadth  of  100  feet.  Bed  rock  was  not  reached  and 
the  depth  of  gravel  is  unknown.  It  was  said  that  the  best  prospects 
are  on  the  western  side  of  the  valley,  and  that  the  tin  varies  in  size 
from  small  crystals  to  lumps  as  large  as  one's  fist. 

Red  Fox  and  Other  Creeks. — The  creeks  flowing  into  Lopp 
Lagoon  from  the  hills  north  of  Buck  Creek  are  all  said  to  show  good 
prospects  of  stream  tin,  but  the  extent  of  the  tin-bearing  gravels  is 
as  yet  unknown  and  the  question  of  water  for  sluicing  will  be  a 
serious  one. 

Mint  River. — Mint  River,  into  which  Grouse  Creek  flows,  has 
been  widely  advertised  as  having  tin-bearing  gravels,  but  prospectors 
who  worked  on  the  stream  during  the  last  summer  reported  that  they 
were  unable  to  find  any  stream  tin.  Prospectors  of  former  years, 
however,  have  reported  its  occurrence. 

Ears  Mountain. — Stream  tin  has  been  reported  in  several  of  the 
streams  flowing  from  the  northeast  and  east  sides  of  Ears  Mountain, 
but  they  have  not  been  prospected  enough  to  show  their  extent. 


THE  PLANNING  AND  CONSTRUCTION  OF  THE 
POWER  PLANT. 

By  A.  E.  Dixon. 

IV.    WATER  SUPPLY  AND  ITS  PURIFICATION. 

Mr.  Dixon's  series  began  in  August,  and  preceding  installments  have  discussed  the  location 
of  the  plant;  the  storage  of  fuel;  boilers,  grates  and  chimneys;  and  natural  and  mechanical  draft 
The  January  section  will  take  up  prime  movers. — The  Editors 

IN  the  determination  of  a  site  for  a  steam-driven  power  plant  the 
question  of  the  water  supply  should  be  very  carefully  investi- 
gated; not  only  the  quantity  available,  but  the  quality  of  the 
water  is  of  the  highest  importance.  Where  it  is  possible  the  supply 
should  be  drawn  from  two  independent  sources,  each  of  which 
should  be  ample  to  cover  the  maximum  requirements  of  the  plant. 
In  some  cases  artesian  wells  are  used  for  this  purpose,  even  in  local- 
ities where  a  public  water  supply  is  available,  while  in  other  cases  the 
plant  draws  its  entire  requirement  from  the  public  supply;  again, 
the  public  supply  is  depended  upon  for  the  boiler  feed  water  and 
the  circulating  water  for  the  condensers  is  drawn  from  other  sources. 
With  small  plants  the  question  of  water  supply  is  comparatively  easy 
to  settle;  but  with  large  plants  the  question  is  more  involved,  and 
in  many  cases  it  is  necessary  to  provide  against  interruptions  in 
the  supply,  by  the  use  of  storage  tanks.  This  is  particularly  the  case 
when  the  supply  of  boiler  feed  water  is  drawn  from  the  city  mains, 
it  being  customary  in  such  cases  to  provide  sufficient  tankage  to 
hold  from  12  to  24  hours  supply. 

The  modern  plant  is  operated  condensing,  and  while  the  water 
for  this  purpose  need  not  be  suitable  for  the  boilers,  the  supply  must 
be  of  ample  volume,  as  from  25  to  90  pounds  of  water  must  be 
passed  through  the  condensers  for  every  pound  of  steam  condensed, 
the  larger  quantity  being  required  by  turbine  plants  operating  with 
a  high  vacuum.  The  amount  of  this  circulating  water  is  governed 
by  the  maximum  initial  temperature  of  the  source  of  supply,  as  well 
as  by  the  vacuum  maintained,  as  it  is  necessary  to  cover  the  most 
unfavorable  conditions.  The  amount  of  steam  required  per  horse- 
power hour  for  the  several  types  of  prime  movers  varies  greatly, 
ranging  from  10  to  40  pounds,  according  to  the  pressure  and  the 
amount  of  superheat  employed  and  whether  operated  condensing  or 
non-condensing;  while  the  plant  auxiliaries,  together  with  the 
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WATER-PURIFICATION   PLANT,  ELKHORN  COAL  &  COKE  CO.,  MAYBEURY,  W.  VA. 
Treating  capacity  10,000  gals,  per  hour;  for  domestic,  as  well  as  boiler  purposes. 
L.  M.  Booth  Co.,  N.  Y. 

house  service  and  heating  requirements,  will  consume  from  5  to 
per  cent  of  the  amount  of  steam  required  for  the  main  units,  de- 
pending upon  the  season  of  the  year.  The  amount  of  auxiliary 
steam  can  be  greatly  reduced  by  the  use  of  electric  motors  in  place 
of  steam  engines;  but  while  such  an  arrangement  may  have  some 
advantages  in  the  line  of  reducing  the  amount  of  steam  and  exhaust 
piping,  as  well  as  in  economy  of  labor,  it  renders  such  machinery 
dependent  upon  the  main  units  and  subject  to  any  electrical  accident 
which  affects  the  switchboard.    Such  auxiliaries  have  not  been 
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looked  on  with  favor  for  the  most  recent  plants,  for  the  reason  that 
a  high  degree  of  economy  is  reached  by  steam-driven  auxiliaries 
when  the  exhaust  steam  can  be  utilized  in  heating  the  feed  water. 

With  properly  designed  oil  separators  it  is  possible  to  return  the 
greater  portion  of  the  exhaust  steam  to  the  boilers,  the  supply  of 


DOUBLE-UNIT  SORGE-COCHRANE  SYSTEM  OF  WATER  PURIFICATION,  LOUISVILLE 

RAILWAY  CO. 

The  plant  is  of  5,000  horse-power.    Harrison  Safety  Boiler  Works. 

make-up  water  in  this  case  being  that  required  to  supply  the  loss 
due  to  leaks,  to  the  blowing  off  of  boilers,  and  to  the  steam  used 
in  dusting  tubes,  etc.  In  plants  using  salt  circulating  water  with 
surface  condensers,  a  small  percentage  of  salt  water  will  reach  the 
boilers  owing  to  the  fact  that  it  is  impossible  to  prevent  the  occur- 
rence of  slight  leaks  in  the  condensers,  and  it  is  necessary,  therefore, 
to  guard  against  undue  concentration  of  the  salt  in  the  boilers.  In 
some  prominent  plants  barometric  condensers  are  used  with  salt 
injection,  thus  wasting  the  condensed  steam,  the  reason  for  this  being 
a  desire  to  avoid  all  danger  of  contaminating  the  boiler  feed  with 
oil  from  the  engines.  Where  the  water  supply  is  drawn  from  city 
mains  this  method  of  operating  leads  to  a  large  water  bill ;  a  private 
source  of  supply  will  be  cheaper  for  such  cases  when  it  is  possible 
to  develop  it  by  an  investment  whose  fixed  charges  are  from  30  to 
50  per  cent  of  the  annual  water  bill.  In  New  York  city  the  charge  for 
water  is  10  cents  for  100  cubic  feet,  and  the  water  bill  of  some  of  the 
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large  power  plants  is  approximately  10  per  cent  of  their  coal  bill; 
it  will  be  evident  that  considerable  saving  can  be  made  in  this  item. 

Artesian  wells  are  occasionally  put  down  by  power  plants.  The 
advisability  of  such  a  step  depends  greatly  upon  the  locality,  and 
occasionally  the  water  reached  will  be  highly  mineralized  and  of 
such  a  character  that  it  cannot  be  utilized  and  will  not  yield  to 
chemical  treatment. 

At  interior  points  a  site  on  a  lake  or  river  is  desirable;  in  the 
latter  case  a  stream  should  be  selected,  if  possible,  whose  minimum 
rate  of  flow  somewhat  exceeds  the  maximum  requirements  of  the 
plant.  In  dealing  with  riverside  sites  it  is  necessary  to  go  very  care- 
fully into  the  question  of  flood  and  low-water  levels,  in  order  to 
avoid  plant  shut-downs  from  high  or  low  water;  floods  may  drown 
the  plant  out,  while  low  water  may  uncover  the  pump  suctions.  In 


SCAIFE    WATER-SOFTENING    AND    PURIFYING    SYSTEM,     PITTSBURG  TERMINAL 
WAREHOUSE  &  TRANSFER  CO. 

A  2,000-horse-power  equipment.    Wm.  B.  Scaife  &  Sons  Co.,  Pittsburg,  Pa. 


some  cases  it  has  been  found  desirable  to  construct  a  regular  water- 
works intake  at  a  point  where  a  suitable  depth  of  water  could  be 
obtained  at  all  times,  supplied  with  suitable  means  of  controlling  the 
flow  at  both  high  and  low  water.  In  localities  where  the  country 
rock  is  sandstone  or  granite  the  water  in  the  streams  will  usually  be 
soft,  while  in  limestone  regions  hard  water  will  be  found.    In  the 
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vicinity  of  mines  or  chemical  works  the  rivers,  whether  fresh  or  salt, 
are  liable  to  contain  acid  refuse  which  will  cause  considerable 
trouble ;  the  organic  matter  from  the  sewage  of  towns  is  also  trouble- 
some to  deal  with  if  present  in  quantity.  At  times  of  flood,  river 
water,  even  that  which  is  normally  hard,  becomes  very  soft  owing 
to  the  large  quantity  of  rain  water  or  melted  snow;  but  at  the  same 
time  the  water  carries  a  large  quantity  of  mud  in  suspension,  some- 
times as  much  as  4  or  5  per  cent  by  volume,  and  rapidly  flowing 
streams  always  carry  some  matter  in  suspension.  Such  water  is  hard 
on  pumps.  In  many  power  plants  a  crude  home-made  filter  is  the 
only  apparatus  used  for  clarifying  the  water,  and  the  expense 
caused  by  frequent  boiler  cleanings  and  the  repairs  due  to  the  bad 
water  used  are  looked  upon  as  necessary  but  unavoidable  evils. 

All  water,  as  found  in  nature,  contains  some  impurities  in  solu- 
tion or  suspension,  and  while  the  amount  may  be  small  per  gallon  it 
assumes  great  importance  where  large  quantities  are  evaporated. 


WAIN  WRIGHT     2,000-HORSE-POWER    WATER-TUBE     EVENFLOW     HEATER    IN  A 
NEW  ENGLAND  FACTORY. 

Embodying  the  features  of  counter  current,  multi-pass,  and  corrugated  tubes.    The  water, 
entering  by  the  5 -in.  opening  at  the  bottom,  passes  seven  times  through  the  shell,  by 
seven  groups  of  corrti  gated  copper  tubes.    The  exhaust  steam  enters  at  the 
top,  just  under  the  feed-water  exit,  and  passes  through  three  times. 
Alberger  Condenser  Co.,  N.  Y 


CONSTRUCTION  OF  THE  POWER  PLANT. 


375 


ill* 


n 


SECTIONAL    VIEW    OF    WAINWRIGHT    EVENFLOW    WATER-TUBE    HEATER,  HORI- 
ZONTAL TYPE. 
Alberger  Condenser  Co.,  New  York. 

For  instance,  a  boiler  evaporating  1,000  tons  of  water  per  month 
will  accumulate  225  pounds  of  solid  matter  if  fed  with  the  com- 
paratively pure  Croton  water,  used  in  New  York  City;  while  in  less 
favored  localities  the  quantity  of  solid  matter  may  run  over  6,000 
pounds  from  the  same  quantity  of  water.  It  is  impossible  to  classify 
waters  as  "  good  "  and  "  bad  "  on  hard  and  fast  lines,  for  the  reason 
that  the  different  classes  shade  into  each  other ;  besides,  what  would 
be  looked  upon  as  a  very  poor  water  in  one  locality  would  be  con- 
sidered a  good  water  in  another.  Prof.  L.  M.  Norton  in  a  lecture 
upon  "  Industrial  Chemistry  "  presented  a  very  complete  tabulation 
of  the  causes  of  trouble  with  water  used  for  steam  making  and  the 
remedies  or  palliatives  to  be  employed,  as  follows: — 


Troublesome  Substance. 
Sediment,  mud,  clay,  etc. 
Readily  soluble  salts. 
Bicarbonates  of  lime,  mag- 
nesia, iron. 

Sulphate  of  lime 

Chloride  and  sulphate  of 

magnesia. 
Acid  (in  mine  water). 
Dissolved  carbonic  acid  and 

oxygen. 

Grease    (from  condensed 
water) 

Organic  matter. 


Organic  matter  (sewage). 

Carbonate  of  soda  in  large 
amounts  and  carbon- 
ates of  lime  and  mag- 
nesia. 


Trouble. 
Incrustation. 
Incrustation. 
Incrustation. 


Incrustation. 

Corrosion. 

Corrosion. 
Corrosion. 


Corrosion. 


Priming. 
Priming. 


Remedy  or  Palliative. 
Filtration.    Blowing  off. 
Blowing  off. 

Heating  feed  water.  Ad- 
dition of  caustic  soda, 
lime,  or  magnesia. 

Addition  of  carbonate  of 
soda,  barium  chloride. 

Addition  of  carbonate  of 
,  soda,  etc. 

Alkali. 

Heating  feed  water.  Ad- 
dition of  caustic  soda 
slacked  lime,  etc. 

Slacked  lime  and  filtering 
Carbonate   of  soda. 
Substitute  mineral  oil 

Precipitate  with  alum  or 
ferric  chloride  and  fil- 
ter. 

As  above. 

Addition  of  barium  chlo- 
ride, etc. 
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The  mineral  matters  causing  the  most  trouble  are  the  bicarbonates 
and  sulphates  of  lime  and  magnesia,  oxides  of  iron,  alumina,  and 
silica.  While  some  of  these  substances  are  less  soluble  in  hot  water 
than  in  cold,  and  are  insoluble  at  high  temperatures,  it  takes  some 
time  for  them  to  crystallize  out  of  the  water ;  for  this  reason,  while 
it  is  possible  to  remove  a  portion  of  these  impurities  in  an  exhaust- 
steam  heater,  it  is  impossible  to  remove  them  entirely  even  by  the  use 
of  a  live-steam  heater.  The  process  of  water  purification  cannot  be 
hurried. 


SCALED  PANS  FROM  3 tOOO-HORSE-PO WER  HOPPES  FEED-WATER  HEATER,  PEOPLE'S 
LIGHT,  HEAT  &  POWER  CO.,  SPRINGFIELD,  OHIO.  ' 
62%  cu.  ft.  of  lime  and  magnesia  removed  from  pans  at  one  cleaning,  after  30-days  run. 


Boiler  compounds  have  a  certain  degree  of  value  when  they  are 
prepared  to  suit  the  special  case ;  otherwise  they  may  have  an  effect 
directly  the  opposite  of  that  desired;  in  addition,  being  proprietary 
articles  they  are  in  most  cases  expensive  and  often  consist  of  soda- 
ash  or  lime  colored  to  disguise  their  nature  so  they  can  be  sold  at  a 
fancy  price.  The  boiler  compound  at  its  best  merely  changes  the 
character  of  the  deposit  in  the  boiler  to  a  mud  that  can  be  blown  out; 
at  the  same  time  the  amount  of  the  deposit  is  increased.  This  mud 
must  be  removed  from  the  boiler  by  blowing  out  more  or  less  of 
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the  hot  water  along  with  the  deposit;  and  while  scale  is  very  un- 
desirable in  a  boiler,  so  likewise  is  any  other  deposit. 

The  rational  method  of  handling  the  scale  problem  is  to  eliminate 
the  scale-forming  substances  as  far  as  possible  before  the  water 
reaches  the  boilers.  There  are  two  methods  of  treating  the  water, 
the  continuous  and  the  intermittent  process.  In  the  continuous  pro- 
cess the  dissolved  reagents  are  fed  into  the  flowing  stream  or  into  a 
precipitating  tank,  the  endeavor  being  to  obtain  an  even  mixture; 
this  is  difficult,  as  the  solution  may  vary  in  strength,  and  the  rate  of 
flow  of  the  water  may  vary,  the  solution  valves  may  clog,  etc.  This 
process,  however,  has  met  with  considerable  success  and  in  some 
apparatus  the  use  of  valves  for  the  solutions  is  avoided.  The  con- 
tinuous process  requires  less  ground  area  than  the  intermittent  pro- 
cess, as  the  use  of  settling  tanks  is  avoided.  The  intermittent  process 
is  probably  the  most  satisfactory  method  to  employ  provided  suffi- 
cient ground  area  is  available  for  the  large  settling  tanks  required. 
These  tanks  must  be  of  sufficient  size  to  insure  ample  time  for  the 
chemical  reaction  to  occur;  in  addition,  the  sludge  which  is  stirred 
up  through  the  water  being  treated  assists  in  clarifying  it.  These 
tanks,  with  the  treated-water  well,  act  to  an  extent  as  reserve  water 
supply. 

The  chemical  process  of  purification  is  assisted  by  heat,  and  ex- 
haust steam  is  sometimes  used  to  heat  the  raw  water  prior  to  the 
addition  of  the  reagents;  this  method  is  common  in  continuous  puri- 
fiers installed  in  boiler  plants,  but  has  also  been  used  with  the  inter- 
mittent process. 

The  filter  is  an  essential  element  of  any  water-purifying  plant, 
owing  to  the  fact  that  it  is  impracticable  to  supply  sufficient  tank 
capacity  to  permit  of  the  water  clarifying  itself  by  settlement. 

The  operation  of  any  water-softening  plant  should  be  checked 
up  from  time  to  time  by  the  chemical  analysis  of  both  the  raw  and 
treated  water.  A  test  should  be  made  several  times  a  day  by  the 
plant  operator,  and  several  times  a  week  his  tests  should  be  checked 
by  an  inspector,  using  duplicate  samples  taken  by  the  operator  at  the 
same  time  his  own  samples  were  taken.  The  tests  are  simple  and 
can  be  made  by  any  operator  who  can  accurately  follow  printed  and 
verbal  instructions;  they  involve  no  knowledge  of  chemistry,  and 
with  a  little  practice  it  will  be  found  that  the  operator  will  agree  very 
closely  with  the  laboratory. 

It  is  not  practicable  to  purify  the  water  completely  by  the  use 
of  chemicals,  but  it  is  possible  to  reduce  the  amount  of  scale-form- 
ing substances  to  such  an  extent  that  the  amount  of  boiler  cleaning  re- 
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INTERIOR   OF    8,000-HORSE-POWER   NATIONAL   FEED-WATER   HEATER   FOR  COS 
COB  POWER  PLANT,  N.  Y.,  N.  H.  &  H.  R.  R. 

Vertical  type,  n  ft.  2  in.  high  by  7  ft.  diameter.    42  coils  of  copper  tube  ifg  in.  outside  diameter 
National  Pipe  Bending  Co.,  New  Haven,  Conn. 

quired  will  be  greatly  reduced,  and  in  some  cases  the  result  has  been 
so  nearly  perfect  that  the  boilers  have  been  run  for  months  with  an 
occasional  washing  out  only. 

The  evil  effects  of  cold  boiler- feed  water  have  often  been  dealt 
upon,  not  only  with  regard  to  the  resulting  increase  in  the  coal  bill 
but  also  with  regard  to  the  injurious  effect  of  the  cold  water  upon 
the  boiler  shell.  The  boiler  is  installed  for  the  purpose  of  generating 
steam,  and  to  obtain  the  highest  efficiency  from  the  steam-generating 
surface  the  feed  water  should  reach  the  boiler  at  or  but  slightly  below 
the  temperature  of  saturated  steam  at  the  operating  pressure  of  the. 
plant ;  the  use  of  cooler  feed  water  means  an  increase  in  the  amount 
of  boiler-heating  surface  and  a  considerable  drop  in  the  efficiency 
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of  such  surface.  A  number  of  tables  have  been  published  to  show 
the  gain  made  by  heating  the  feed  water;  these  tables  are  based 
upon  the  following  formula: — 

h"  -  h' 
X  ~  "  H  ~  h' 

in  which 

x    =  Percentage  of  gaiii  by  heating  feed  water. 

H    =  Total  heat  in  x  pound  of  steam  at  boiler  pressure. 

h'    —  Initial  heat  in  r  pound  of  feed  water. 

h"  =  Final  heat  in  i  pound  of  feed  water. 

There  are  two  types  of  exhaust-steam  feed-water  heaters — the 
open  and  the  closed.  Live-steam  heaters  are  not  often  used  and  are 
of  the  closed  type.  The  open  heater  is  a  box-shaped  or  cylindrical 
receptacle  of  steel  or  cast  iron  into  which  the  exhaust  steam  is  ad- 
mitted through  an  oil  separator;  the  heater  is  usually  provided  with 
a  vent  with  a  free  exhaust  or  back-pressure  valve  so  that  there  will 
be  no  accumulation  of  pressure  in  the  heater.  The  entry  of  cold 
water  takes  place  at  the  top  of  the  heater  and  is  controlled  by  a  ball 
float  valve;  the  water  flows  over  a  series  of  trays  or  baffles,  so  ar- 


HOPPES    STANDARD    FEED-WATER    HEATER    WITH    SKIMMER    OVERFLOW  AND 

OIL-CATCHER  DRAIN. 

Hoppes  Manufacturing  Co.,  Springfield,  Ohio. 
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ranged  as  to  ex- 
pose a  large  sur- 
face to  the  steam, 
down  to  a  hot- 
water  well  in  the 
lower  part  of  the 
heater,  from 
which  the  water 
should  flow  to  the 
feed  pump  by 
gravity.  In  some 
heaters  the  water 
flows  through  a 
filter  before  reach- 
ing the  pump  suc- 
tion. The  hot 
drips  from  the  var- 
ious piping  systems 
and  machines  can 
be  advantageously 
led  to  heaters  of 
this  kind,  but  care 
should  be  used  to 
see  that  all  drips 
liable  to  contain  oil 
are  passed  through 
an  oil  separator  be- 
fore reaching  the 
heater. 

Closed  heaters  are  usually  of  the  water-tube  type,  very  rarely  of 
the  steam-tube  type;  they  consist  of  a  closed  receptacle,  usually 
cylindrical,  within  which  the  tubes  are  arranged  either  in  coils  or 
extending  from  one  head  to  the  other.  In  one  make  of  heater  corru- 
gated tubes  are  used,  it  being  claimed  that  they  cause  less  trouble 
from  expansion  and  are  more  efficient  transmitters  of  the  heat. 
These  heaters  are  usually  supplied  with  a  steam  inlet  and  outlet,  the 
latter  being  occasionally  supplied  with  a  back-pressure  valve;  in 
some  cases  the  vent  is  omitted,  reliance  being  placed  upon  the  vacuum 
resulting  from  the  condensation  of  the  steam  to  keep  up  the  supply, 
but  as  the  steam  is  liable  to  contain  more  or  less  air,  unless  proper 


SECTIONAL   VIEW,  WEBSTER  FEED-WATER  HEATER 
AND  PURIFIER. 

Made  in  sizes  from  1,000  to  2,500  horse  power,  in  this  type. 
Warren  Webster  &  Co.,  Camden,  N.  J. 
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provision  is  made,  a  heater  installed  on  this  sytsem  is  liable  to  become 
air  bound.  As  the  interior  of  the  steam  chamber  is  at  or  slightly 
below  atmospheric  pressure  the  piping  and  trap  for  draining  off  the 
water  of  condensation  must  be  arranged  accordingly.  To  insure  the 
best  results  the  velocity  of  the  water  in  the  tubes  should  be  from  400 
to  800  feet  per  minute.  Closed  heaters  are  generally  arranged 
between  the  feed  pumps  and  the  boilers,  so  that  the  water  in  them 
is  under  pressure,  and  they  should  be  subjected  to  a  pressure  test. 

The  efficiency  of  a  closed  feed  water  heater,  under  test  conditions, 
with  a  minimum  difference  in  temperature  between  the  inflowing 
steam  and  the  outflowing  water  of  32 0  R,  may  run  as  high  as  95 
per  cent ;  but  under  actual  operating  conditions  an  efficiency  of  from 
80  to  85  per  cent  is  about  what  is  realized.  The  closed  heater  is 
handicapped  by  the  fact  that  the  heat  has  to  be  transmitted  through 
the  walls  of  a  tube  or  a  plate,  and  in  addition  the  water  of  condensa- 
tion is  wasted;  as  this  type  of  heater  is  not  provided  with  an  oil 
separator  the  tubes 
become  coated  and 
the  heater  must  be 
cleaned  out  from 
time  to  time  of  this 
deposit ;  a  steam 
hose  is  of  use  for 
this  purpose.  The 
open  heater,  owing 
to  the  fact  that  the 
steam  comes  into 
direct  contact  with 
and  is  condensed 
and  included  in  the 
feed  water,  has 
an  inherent  effi- 
ciency higher  than 
the  closed  heater, 
the  only  losses  be- 
ing the  small 
amount  of  drip 
from  the  oil  sepa- 
rator and  from 
radiation.  When 

the  oil  separator  is    interior  of  Cochrane  vertical  feed-water  heater. 

Well  designed  it  is  Harrison  Safety  Boiler  Works,  Phila.,  Pa. 
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found  that  there  is  no  difficulty  whatever  in  using  this  condensed 
steam  in  the  boilers. 

The  rise  in  temperature  and  the  final  temperature  due  to  the  use 
of  a  closed  feed-water  heater  can  be  computed  by  the  following 
formulas : 


in  which 

t'  = 

t"  = 

t  = 

w  = 

H  = 

W  = 

K  = 


TWO  WEBSTER  FEED-WATER  HEATERS  AND  PURIFIERS,  POWER  PLANT  OF  THE 
WANAMAKER  BUILDING,  PHILA. 

The  interior  construction  is  essentially  like  that  of  the  heater  shown  on  page  380,  but  the  form 
is  cylindrical  instead  of  rectangular.    Warren  Webster  &  Co.,  Camden,  N.  J. 

The  above  formula  is  based  upon  the  assumption  that  the  steam 
reaching  the  heater  is  condensed  to  water. 

The  final  temperature  due  to  the  use  of  an  open  heater  can  be 
calculated  by  the  formula : 

_W(t'-32)+wH 
~  W  +  w 

in  which  the  letters  have  the  same  meaning  as  in  the  preceding 
formula. 


t'f  =  t'  +t 

Initial  temperature  of  water,  degrees  F. 
Final  temperature  of  water,  degrees  F. 
Rise  in  temperature,  degrees  F. 
Weight  of  steam  reaching  heater  in  pounds. 
Latent  heat  in  steam. 

Weight  of  water  passing  through  heater,  in  pounds. 
Per  cent  efficiency  of  heater. 
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From  the  final  tempera- 
ture as  arrived  at  by  the 
formulas  a  deduction  must  be 
made  to  cover  the  loss  due  to 
radiation,  as  this  loss  exists 
even  when  the  heaters  and 
piping  are  well  covered  with 
a  first-class  insulator ;  the 
temperature  of  the  feed  water 
will  drop  from  3  to  10  de- 
grees between  the  heater  and 
the  boiler,  depending  upon  the 
conditions  peculiar  to  the  in- 
dividual plant. 

The  chimney  losses  in 
the  average  power  plant  will 
run  over  20  per  cent;  one  of 
the  means  available  for  the 
reduction  of  this  loss  is  the 
use  of  flue  feed-water  heaters, 
or  economizers;  these  consist 
of  a  battery  of  cast-iron  pipes 
set  in  rows  in  top  and  bottom 
headers,  the  joints  exposed  to 
the  heat  being  made  metal  to 
metal.  The  vertical-  pipes 
may  be  arranged  to  give  a 
straight  passage  for  the  flue 
gases,  or  may  be  staggered 
in  order  to  break  up  the  cur- 
rents of  hot  gases  ;  these  pipes 
are  usually  set  8  inches  center 
to  center,  but  wider  spacing 
can  be  used  to  increase  the 
free  flue  area;  or  additional 
area  may  be  obtained  by  the 
use  of  side  passages  with 
dampers  on  one  or  both  sides 
of  the  tubes.  In  order  to  pre- 


BLAKE   VERTICAL-MULTI-CURRENT  FEED 
WATER  HEATER.      800  HORSE-POWER. 
International  Steam  Pump  Co,,  N.  Y. 
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vent  the  accumulation  of  soot  on  the  tubes,  which  greatly  reduces  the 
efficiency  of  the  heating  surface,  scrapers  are  provided  which  may 
be  driven  by  the  stoker  engines,  or  a  suitable  motor  may  be  installed 
for  this  purpose.  The  amount  of  economizer  heating  surface  pro- 
vided varies  from  25  to  50  per  cent  of  the  boiler  heating  surface. 

The  rise  in  temperature  due  to  passing  the  feed  water  through  an 
economizer  can  be  computed  by  the  following  formula : 

x^  y  (  T'  -  t'  ) 

/159  +  GF\ 

in  which 

x    —  Rise  in  temperature  of  feed  water,  degrees  F. 
T'  —  Initial  temperature  of  the  flue  gases,  degrees  F. 
t'   =  Initial  temperature  of  the  feed  water,  degrees  F. 
G  =  Pounds  of  flue  gas  per  pound  of  coal. 
F  =  Pounds  of  coal  required  to  evaporate  30  pounds  of  water 
per  hour. 

y  =  Square  feet  of  economizer  heating  surface  provided  for  30 
pounds  of  water  per  hour  passed  through  the  econo- 
mizer. 


COCHRANE    HORIZONTAL    CYLINDRICAL    FEED-WATER    HEATER    AND  PURIFIER. 

Harrison  Safety  Boiler  Works,  Phila.,  Pa. 


This  formula  is  based  upon  the  following  assumptions :  that  the 
specific  heat  of  the  flue  gases  is  the  same  as  that  of  air;  that  3.5 
British  heat  units  will  be  absorbed  per  square  foot  of  heating  surface 
per  hour  for  each  degree  of  difference  between  the  mean  temperature 
of  the  flue  gases  and  the  feed  water ;  and  that  80  per  cent  of  the  heat 
lost  by  the  flue  gases  is  absorbed  by  the  feed  water. 
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ONE    OF    THE    6,0O0-HORSE-POWER    FEED-WATER    HEATERS    FOR  KINGSBRIDGE 
POWER  HOUSE,  THIRD  AVE.  R.  R.,  N.  Y. 

Whitlock  Coil  Pipe  Co  ,  Hartford,  Conn. 


The  efficiency  of  the  heating  surface  of  an  economizer  will  vary 
greatly,  particularly  if  the  coal  used  and  the  methods  of  firing  tend 
to  develop  smoke,  in  which  case  a  heavy  deposit  of  soot  will  occur 
in  the  economizer ;  for  this  reason,  in  order  to  secure  the  best  results 
from  an  economizer,  it  is  advisable  to  keep  the  scrapers  going  all  the 
time  the  plant  is  in  operation. 

There  are  two  methods  of  operating  an  economizer;  in  the 
method  most  used  the  water  is  fed  in  at  the  lower  header  and  the 
vertical  tubes  are  all  in  parallel  as  regards  circulation;  this  arrange- 
ment makes  a  very  slow  cur- 
rent ascending  the  tubes  at 
the  chimney  or  cool  end  of  the 
economizer,  while  at  the  end 
where  the  hot  gases  enter  the 
circulation  is  more  rapid.  In 
the  other  method  of  operation 
the  water  is  fed  in  at  the 
chimney  end  of  the  econo- 
mizer and  circulates  through 

INTERNAL  VIEW,   WHITLOCK   COIL  PIPE 

the  vertical  tubes  in  series  to  heater. 
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the  end  where  the  hot  gases  enter.  A  blow- 
off  connection  is  necessary,  as  owing  to  the 
high  temperatures  reached  in  the  economizer 
some  of  the  impurities  in  the  feed  water  are 
thrown  down;  and  in  order  to  guard  against 
any  trouble  from  the  generation  of  steam  in 
the  economizer,  or  to  prevent  sudden  rises  in 
pressure,  a  safety  valve  must  be  placed  on  the 
upper  header. 

The  economizer  has  been  omitted  in  some 
of  the  recent  plants,  dependence  being  placed 
on  the  feed-water  heaters  using  the  exhaust 
from  the  auxiliary  machinery;  while  in  other 
cases  provision  has  been  made  for  the  instal- 
lation of  economizers  should  the  operation  of 
the  plant  show  that  they  were  desirable.  The 
59th  Street  plant  of  the  Interborough  Rapid 
Transit  Company  in  New  York  City  was 
operated  for  some  time  without  economizers, 
a  contract  being  let  for  this  apparatus  when 
it  developed  that  such  an  installation  would 
pay. 

One  of  the  obvious  advantages  of  the 
economizer  arises  from  the  fact  that  each  tube 
contains  a  reserve  supply  of  62  pounds  of  hot 
water,  making,  with  the  usual  proportion  of 
economizer  to  boiler  heating  surface,  a  reserve  equivalent  to  about 
one  hour's  steam  consumption  ready  for  immediate  use  at  times  of 
emergency.  In  heavy  traction  service  a  reserve  of  this  kind  is 
particularly  valuable  for  the  reason  that  the  afternoon  peak  comes 
on  as  a  sudden  swing  and  not  as  a  gradual  increase. 

In  order  to  reduce  the  amount  of  excavation  required,  the  condens- 
ing water  mains  are  often  run  with  the  outfall  on  top  of  the  intake, 
thus  making  a  slight  saving  in  the  first  cost;  a  preferable  arrangement 
places  the  two  mains  side  by  side,  the  condenser  outfalls  being  carried 
down  by  cast-iron  pipes  to  the  same  level  as  the  suction  pipes  for 
the  circulating  pumps ;  this  insures  equal  submergence  of  both  pipes 
at  all  stages  of  water  and  results  in  a  syphon  action  being  set  up 
through  the  condenser  which  reduces  the  power  required  to  the 
amount  necessary  to  overcome  friction  and  the  entry  head.  The  sav- 
ing resulting  from  the  first  mentioned  method  of  construction  is 


WHEELER  CONDENSER  AND 
ENGINEERING  CO'S  FEED- 
WATER  HEATER. 
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limited  to  the  excavation  in  the  building,  as  upon  these  mains  leaving 
the  building  it  is  necessary  to  separate  them  in  order  that  the  warm 
water  from  the  outfall  shall  not  be  drawn  into  the  intake. 

The  intake  should  be  provided  with  a  rack  for  keeping  out  drift 
wood  and  other  debris,  and  a  platform  should  be  provided  above  the 
rack  in  order  that  it  may  be  raked  clean  from  time  to  time ;  in  cold 


ECONOMIZER  INSTALLATION  UNDER  CONSTRUCTION,  WASHINGTON  MILLS,  AMER- 
ICAN WOOLEN  CO.,  LAWRENCE,  MASS. 

Green  Fuel  Economizer  Co.,  Matteawan,  N.  Y. 


ARRANGEMENT    OF    GEARING    ON    TOP    OF     ECONOMIZERS,    ARLINGTON  MILLS' 

LAWRENCE,  MASS. 
B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 


ECONOMIZERS  FOR  6,000-HORSE-POWER  INSTALLATION,  SPRECKELS  BEET  SUGAR 
REFINERY,  SALINAS,  CAL. 

The  installation  is  shown  ready  for  bricking  in.    Green  Fuel  Economizer  Co.,  Matteawan,  N.  Y 
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climates  it  is  necessary  to  break  the  ice  from  this  rack,  and  in  streams 
abounding  in  "  frazil"  or  anchor  ice,  it  may  be  necessary  to  provide 
special  means,  according  to  the  location,  for  handling  the  trouble. 
In  back  of  the  rack  should  be  located  chases  for  a  shut-off  gate;  this 
gate  should  be  provided  with  a  small  valve  operated  by  hand,  for 
equalizing  the  pressure  on  both  sides  of  the  shut-off  gate  as  it  cannot 
be  lifted  while  exposed  to  water  pressure.  A  double  sectional  screen 
with  a  fine  mesh  should  also  be  provided,  so  arranged  that  the  various 
sections  can  be  raised  and  cleaned  without  interrupting  the  operation 
of  the  plant.  These  screens  are  generally  built  with  white-oak  frames 
bound  with  iron  straps;  the  screen  consists  of  copper  or  iron 
wires  woven  or  strung  from  side  to  side,  the  mesh  varying  from 
Y%  to  I  inch  square, 
No.  10  B.  W.  G. 
being  a  size  often 
used  for  this  pur- 
pose. In  propor- 
tioning, the  free 
area  of  racks  and 
screens  should  ex- 
ceed that  of  the 
conduit  by  from  35 
to  70  per  cent,  de- 
pending somewhat 
upon  the  local  con- 
ditions. The  area 
of  the  conduit 
should  be  sufficient 
to  supply  the  maxi- 
mum demand  with 
a  velocity  of  flow 
not  over  5  feet  per 
second  in  the  in- 
take; a  velocity  25 
per  cent  higher  can 
be  allowed  in  the 
outfall. 

It  is  desirable  to  locate  both  the  suction  pipes  for  the 
and  the  outfall  pipes   from  the  condensers  in  pockets 


COOLING  TOWER  ERECTED  FOR  THE   BROMLEY  ELECTRIC 
CO.,  KENT,  ENGLAND. 

Capacity  20,000  lb.  per  hour.     Wheeler  Condenser  &  Engineering 
Co.,  N.  Y. 


pumps 
at  the 

side  of  the  conduit  so  that  they  will  not  be  exposed  to  the  direct 
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current;  this  will  cut  down  the  amount  of  vibration  in  these  pipes 
and  the  joints  will  remain  tight.  In  many  cases  the  suction  pipes 
are  provided  with  foot  valves,  in  which  case  the  wells  must  be  so 
large  and  the  piping  so  arranged  that  these  valves  can  be  raised  for 
cleaning  and  repairs  from  time  to  time.  The  foot  valves  are  used  to 
prime  the  circulating  pumps  by  filling  the  suctions  with  water;  these 
pumps  can  be  primed  without  a  foot  valve  by  running  a  connection 
to  the  condenser  with  a  float  valve  shut  off  which  acts  as  soon  as 
water  reaches  it ;  by  this  method  the  dry  vacuum  pumps,  by  creating 
a  vacuum  in  the  circulating  pump,  prime  it. 

In  localities  where  the  natural  supply  of  water  is  not  sufficient  for 
condensing  purposes  it  is  possible  to  overcome  the  drawback  by  the 
installation  of  cooling  towers ;  these  may  be  of  either  of  two  types — 
natural  draft  or  forced  draft;  in  the  former  the  tower  is  made  of 
sufficient  height  to  contain  the  cooling  racks  and  is  extended  higher, 
forming  a  sort  of  chimney ;  the  descending  current  of  water  heats  the 
air  in  the  tower  and  thus  establishes  a  draft.  The  fan  or  forced-draft 
tower,  owing  to  the  better  air  circulation,  is  more  efficient  than  the 
natural-draft  tower.  The  sheathing  of  these  towers  may  be  either 
of  wood  or  steel,  and  they  are  filled  with  a  series  of  racks  of  wood,  or 
in  some  cases  small  tile  pipes,  built  in  such  a  way  as  to  break  up  the 
streams  of  water  and  expose  the  greatest  amount  of  surface  to  the 
air  currents.  The  water  is  distributed  over  the  tops  of  these  racks, 
which  are  usually  at  an  elevation  of  from  30  to  50  feet;  below  the 
racks  is  an  air  chamber  from  8  to  16  feet  in  height  into  which  the  fans 
discharge ;  below  this  chamber  is  the  sump  into  which  the  water  drains 
and  from  which  it  is  pumped  to  the  condensers.  Occasionally  a  shal- 
low pond  is  used  for  cooling  by  surface  evaporation,  or  the  warm 
water  from  the  condensers  is  sprayed  from  nozzles ;  the  cooling  tower, 
however,  is  more  efficient  and  occupies  the  least  space.  In  some  cases, 
owing  to  lack  of  ground  space,  cooling  towers  are  installed  upon  the 
roof  ;  when  this  method  is  employed  the  water  circulates  through  the 
condensers  by  gravity  and  is  pumped  up  from  the  sump  or  hot  well 
to  the  top  of  the  cooling  tower. 

The  above  methods  of  cooling  can  be  used  with  either  surface  or 
jet  condensers,  and  the  boiler-feed  water  is  usually  drawn  from  the 
warm  water  leaving  the  condensers.  The  amount  of  power  required 
to  operate  a  cooling  tower  will  vary  with  the  amount  of  vacuum 
carried  in  the  condensers,  as  this  factor  governs  the  amount  of  circu- 
lating water  and  the  fan  capacity  required.  The  evaporation  loss  will 
be  about  10  per  cent  less  than  the  amount  of  boiler-feed  water. 


THE  WATER  POWERS  OF  PERU.  THEIR  DEVEL- 
OPMENT AND  POSSIBLE  APPLICATIONS. 


By  Emile  Guarini. 

The  purpose  of  this  article  is  to  describe  the  amounts  and  relative  locations  of  the  water- 
powers  of  Southern  Peru,  the  feasibility  of  their  development,  the  present  and  prospective  de- 
mand for  power  in  the  locality,  and  the  possible  application  of  electricity  to  old  and  new 
industries,  the  Tambo  Valley  and  Lake  Titicaca  being  the  sources  of  supply,  and  the  towns  of 
Mollendo  and  Arequipa  the  markets  for  consumption,  of  the  power  produced.  Interest  in  the 
future  relations  of  the  United  States  with  the  west  coast  of  South  America  has  grown  largely, 
since  the  significant  articles  on  the  subject  by  Mr.  Collins  which  we  published  in  February,  1904, 
and  the  recent  visit  of  Secretary  Root  to  that  region  gives  the  further  study  of  the  region 
special  timeliness. — The  Editors. 

THE  present  developments  of  the  southern  Peruvian  water- 
power  are  insignificant,  being  limited  to  a  1,000-horse- 
power  installation  furnishing  light  and  power  to  Arequipa, 
and  a  very  modest  private  lighting  plant  in  the  Tambo  Valley. 

At  Mollendo  there  is  today  no  power  plant  of  any  description. 
The  Peruvian  Corporation  is  about  to  install  a  steam  plant  to  furnish 
power  for  industrial  purposes  and  harbor  work  during  the  day, 
and  for  public  lighting  at  night.  The  high  cost  of  fuel  and  the 
uninterrupted  demand  for  power  during  the  24  hours,  however, 
make  the  advantages  of  a  water-power  installation  apparent. 

In  the  immediate  vicinity  of  Mollendo,  in  the  Tambo  Valley, 
there  are  a  number  of  small  streams  capable  of  developing  several 
hundred  horse-power,  which  can  be  easily  utilized  and  transmitted 
electrically.  The  supply  of  power  available  from  this  source  is 
so  much  greater  than  any  demand  in  sight  for  it  at  Mollendo,  that 
a  primitive  wooden  water-wheel  of  local  manufacture,  in  connection 
with  a  dynamo  and  a  few  kilometres  of  copper  wire,  would  amply 
suffice  for  present  requirements,  and  would  represent  a  great  saving 
in  first  cost  and  in  operating  expense  over  the  proposed  steam 
plant.  The  utilization  of  the  city's  water  supply  to  operate  a  wheel 
before  entering  the  distributing  mains  suggests  an  alternative  source 
of  power. 

Mollendo  gets  its  water  from  the  mountains  at  an  elevation  of 
2,300  metres  above  sea  level,  whence  it  is  conveyed  a  distance  of 
140  kilometres  through  pipes,  20  centimetres  in  diameter  at  a 
velocity  of  20  litres  per  second,  according  to  chief  engineer  Busta- 
mante  y  Raneda,  in  his  recent  report  and  project  for  increasing  the 
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water  supply  of  Mollendo.  Friction  losses  would  average  5  milli- 
metres per  metre  of  pipe,  or  700  metres  for  the  entire  distance,  not 
including  loss  of  head  from  short  turns,  bends  and  angles. 

On  the  basis  of  1  horse-power  =175  kilogramme  metres,  net 
available,  and  allowing  75  per  cent  as  the  efficiency  of  the  wheel,  the 
theoretical  available  power  would  be  320  horse. 

In  practice,  however,  this  result  could  not  be  obtained  for  two 
reasons:  first,  because  the  present  pipe  line  could  not  resist  the  at- 
tendant pressure  of  219  atmospheres,  and  second,  because  the 
entire  theoretical  head  is  not  available  owing  to  the  fact  that  the 
line  is  sectioned  off  in  several  separate  reservoirs  at  different  levels, 
serving  to  supply  intermediate  towns  and  villages,  and  also  to  relieve 
the  pressure  on  the  line. 

The  power  problem  would  consequently  have  to  be  solved  by 
either  of  the  following  methods:  1. — By  installing  a  water-wheel 
and  alternating-generator  set  at  the  mouth  of  each  reservoir, 
feeding  a  single  cable  carrying  t  he  current  to  Mollendo  and  fur- 
nishing power  to  different  localities  on  the  way.  Under  existing 
conditions,  at  least  250  horse-power  could  be  delivered  in  this 
manner  at  Mollendo,  during  24  hours,  supplying  3,000  standard 
16-candle-power  lamps  =  48,000  candle  power,  or  3,000  special- 
filament  32-candle-power  lamps  =  96,000  candle  power. 

This  output  could  be  further  increased  by  installing  a  storage 
battery  at  Mollendo,  which  could  be  charged  during  the  daytime. 

2. — By  building  two  reservoirs  at  Mollendo,  at  different  levels; 
the  lower  one  to  be  used  as  the  supply  reservoir  proper  for  distri- 
bution, and  the  other  as  a  water-power  storage  basin,  which  would 
empty  into  the  lower  reservoir  during  lighting  hours. 

Under  present  conditions,  each  reservoir  would  have  a  capacity 
of  900  cubic  metres  (that  being  the  capacity  of  the  existing  basin), 
and  a  difference  of  mean  level  of  220  metres  (that  being  the  actual 
difference  between  the  Mollendo  reservoir  and  the  last  section  basin). 
This  would  give  a  flow  of  10  litres  per  second  for  24  hours,  or  40 
litres  per  second  for  6  hours,  or  an  equivalent  of  88  actual  horse 
power,  sufficient  to  supply  1,000  special  32-candle-power  incandescent 
lamps  for  six  hours,  which  would  be  fully  adequate  for  the  immed- 
iate needs  of  the  little  town  of  Mollendo. 

The  Tambo  Valley  abounds  in  small  water-powers,  which  could 
be  easily  developed  to  supply  power  to  run  the  machinery  in  the  sugar 
mills  that  dot  the  valley,  during  the  day,  and  to  light  the  many 
estates  and  farms,  at  night. 
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IS  TO  BE  INSTALLED  AT  THE  PORT. 

Today,  the  only  application  of  these  natural  forces  is  to  be  found 
on  Mr.  Lira's  plantation,  where  a  miniature  electric-lighting  plant 
is  run  by  a  very  primitive  and  inadequate  water  wheel  of  native  design. 

At  Arequipa,  the  "  Sociedad  Electrica  de  Arequipa  "  owns  and 
operates  a  hydro-electric  central  station  at  a  place  called  Charcani, 
about  ii  kilometres  from  the  town,  the  motive  power  for  which  is 
supplied  by  the  Chile  River,  with  a  maximum  capacity  of  1 ,000 
horse  power.  Current  will  be  delivered  at  Arequipa  over  a  three- 
phase  line,  at  5400  volts,  for  power  and  lighting  purposes,  as  soon 
as  the  installation  is  completed. 

The  intake  flume,  about  1,300  metres  long,  has  a  capacity  of 
4  cubic  metres  per  second.  With  an  available  head  of  26.5  metres, 
it  is  possible  to  develop  a  theoretical  force  of  1,413.33  horse  power 
and  an  actual  output  at  the  water-wheel  shaft  of  about  1,060  horse 
power.  The  original  equipment  consists  of  two  turbines  consuming 
865  litres  of  water  per  second,  and  developing  248  horse  power  each, 
or  a  total  of  496  horse  power.  Each  wheel  operates  a  single-phase, 
alternating-current,  50-cycle,  5,400-volt  generator. 

The  high-tension  current  is  carried  over  an  eight-wire  line  into 
Arequipa,  a  distance  of  12,500  metres,  where  it  is  converted  to  110 
volts  at  a  sub-station,  through  sixteen  static  transformers  of  capac- 
ities varying  between  2  and  20  kilowatts. 

Arequipa  today  uses  10  1,000-candle-power  arc  lamps,  and  4,391 
incandescent  lamps  of  different  ratings,  aggregating  77,972  candle 
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power.  The  lighting  service  is,  however,  most  unsatisfactory,  owing 
to  the  insufficiency  of  the  present  equipment  to  meet  requirements. 
As  a  result,  the  streets  are  half  the  time  in  the  dark,  and  complaints 
from  private  subscribers  are  constant— the  company  being  unable 
to  supply  the  current  contracted  for  and  give  satisfactory  service, 
on  the  one  hand,  and  the  consumer  trying  to  get  even  with  the 
company,  on  the  other,  by  using  lamps  on  their  circuits  of  double 
the  rating  that  they  are  entitled  to,  in  an  effort  to  get  a  modicum  of 
brilliancy. 

The  Sociedad-Electrica  de  Arequipa,  it  must  be  admitted,  is  now 
installing  an  additional  500-horse-power  equipment  which  should 
suffice  for  present  requirements,  although,  as  a  matter  of  fact,  an 
entirely  new  hydro-electric  plant  would  be  advisable  in  order  to  bring 
the  light  and  power  service  up  to  the  standard  expected  in  a  first- 
class  city  of  the  importance  of  Arequipa. 

The  Chile  River  is  amply  capable  of  furnishing  all  the  motive 
power  necessary  for  the  purpose,  representing,  as  it  does,  a  colossal 
hydraulic  force,  hitherto  overlooked. 

Mr.  Habich,  director  of  the  Technical  School  of  Lima,  in  an 
article  published  in  the  bulletin  of  the  Mines  of  Peru,  in  its  issue  of 
July  31,  1901,  pointed  out  that  Peru,  with  its  rivers  descending  from 
elevations  of  3,000,  4,000,  and  5,000  metres,  possessed  incalculable 
sources  of  power ,  and  showed  that  the  Rimac  River  alone  was 
capable  of  developing  at  least  100,000  horse  power. 

Returning  to  the  River  Chile  itself,  and  basing  calculations  from 
a  point  a  little  above  the  location  of  the  present  station  at  Charcani, 
about  3,000  metres  above  sea  level,  this  stream  carries  a  volume  of 
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water  of  6  cubic  metres  per  second,  equal  to  a  theoretical  force  of 
240,000  horse  power.  By  properly  damming  the  Chile  between 
Charcani  and  sea  level  it  would  be  easy  to  develop  a  minimum  ef- 
fective power  of  100,000  to  120,000  horse  power. 

The  objection  to  such  a  scheme  would  be  the  fact  that  the  water 
thus  taken  from  the  stream  could  only  be  used  for  irrigation  after 
passing  through  the  water-wheels,  which,  if  installed  at  sea  level, 
would  render  such  utilization  impossible,  whereas  the  Peruvian 
Government  is  unequivocally  opposed  to  the  granting  of  any  water 
rights  whatever  that  would  interfere  with  its  plans  for  increased 
irrigation  facilities.  In  the  eastern  part  of  Peru  there  is  such  an 
abundance  of  water  that  this  restriction  does  not  obtain,  but  on  the 
seaboard  it  is  necessary  either  to  utilize  the  higher  levels  of  the 
streams  (up  in  the  mountains),  or  to  have  recourse  to  partial  and 
successive  developments  so  as  not  to  interfere  with  irrigation.  For 
the  specific  case  of  Arequipa,  the  latter  plan  is  the  most  practical. 

By  lowering  the  location  of  the  present  plant  about  400  metres, 
it  would  be  a  simple  matter  to  increase  the  head  from  the  26  metres 
now  available,  to  at  least  100  metres.  This  would  in  no  wise 
prejudice  irrigation,  as  there  are  no  lands  whatever  under  cultiva- 
tion between  the  present  and  the  proposed  locations  of  the  plant. 
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By  lengthening  the  present  flume  or  ditch,  a  force  of  4,000  horse 
power  could  be  developed,  while  by  building  a  new  flume  of  suffi- 
cient capacity  to  carry  the  6  cubic  metres  of  which  the  Chile  River 
disposes,  a  force  of  6,000  horse  power  could  be  obtained. 

With  such  a  supply  of  electrical  energy  available,  the  electrifi- 
cation of  the  railroads  of  southern  Peru  would  follow  in  due  course, 
either  totally  or  partially,  creating  a  large  market  for  power. 

The  Peruvian  Southern  Railroad  operates  359  kilometres  of  road 
over  an  average  grade  of  1.3  per  cent,  between  Mollendo,  which  is 
at  sea  level,  and  Crucero  Alto,  the  highest  point  on  the  line,  at  an 
altitude  of  4,840  metres. 

Allowing  33%  per  cent  for  losses  from  all  sources,  which  is  ex- 
cessive, the  remaining  4,000  horse  power  available  would  suffice  to 
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move  five  trains  of  70  tons  each  at  a  speed  of  36  kilometres  per 
hour,  which  is  far  in  excess  of  present  or  ultimate  traffic  demands  on 
the  road,  especially  if  tri-phase  traction  operation  is  adopted,  when 
the  returning  cars  on  the  down  grade,  instead  of  consuming,  would 
on  the  contrary  generate  additional  current,  the  motors  being 
converted  into  generators.  The  total  mileage  of  the  road  is  not 
beyond  the  limit  of  economical  electrical  operation  over  high  trans- 
mission lines,  at  the  present  day. 
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The  next  and  by  far  the  most  important  source  of  water-power 
supply  of  Peru  is  Lake  Titicaca,  lying  3,800  metres  above  the  level 
of  the  sea,  with  a  surface  area  of  6,600  square  kilometres,  and  an 
average  depth  of  20  metres. 

Lake  Titicaca,  as  is  well-known,  is  an  isolated  basin  into  which  a 
great  number  of  rivers  empty.  The  outlet  of  this  basin  is  the  River 
Desaguadero,  which  discharges  its  waters  into  Pampa  Aullagas, 
where  they  are  lost  through  evaporation  and  filtration.  There  is  a 
popular  belief  that  a  subterranean  stream  continues  and  discharges 
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into  the  sea,  but  scientific  investigations  have  failed  to  substantiate  the 
theory  and  it  appears  certain  that  this  water  is  absorbed  only  by 
evaporation  and  filtration.  The  fact  remains,  however,  that  the 
Desaguadero  River  before  entering  the  Pampa  Aullagas  carries  a 
volume  of  100  cubic  metres  of  water  per  second,  whereas  the  stream 
that  serves  as  outlet  to  this  lake  has  a  volume  of  only  1  cubic  metre 
per  second.  It  is  therefore  evident  that  the  greater  part  of  the  waters 
of  the  affluents  of  Lake  Titicaca  are  lost  through  evaporation  and 
nitration  between  the  two  lakes  and  the  Desaguadero  River. 

The  proportion  of  this  loss  due  to  evaporation  returns  in  a  meas- 
ure to  the  drainage  basin  of  Lake  Titicaca  in  the  form  of  rain,  contri- 
buting in  part  only  to  the  cycle  here  outlined. 
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The  project  hereafter  suggested,  therefore,  contemplates  ex- 
clusively the  utilization  of  the  water  actually  wasted  by  filtration  in 
Pampa  Aullagas. 

For  various  reasons,  and  especially  for  the  purpose  of  utilizing 
this  water  for  irrigation  after  leaving  the  turbines,  it  is  desirable  to 
have  this  water  fall  over  the  Pacific  slope.  Lake  Titicaca  lies  in  a 
hollow,  surrounded  on  all  sides  by  an  unbroken  ridge  of  mountains, 
ranging  from  250  to  800  metres  in  height,  presenting  a  formidable 
engineering  problem  which  can  be  overcome  by  only  two  solutions; 
either  tunnelling  through  the  mountain,  or  pumping  the  water  up  and 
over  the  lowest  practicable  eminence. 

The  distance  from  Lake  Titicaca  to  the  Pacific  Ocean,  as  the  crow 
flies,  is  250  kilometres. 

According  to  surveys,  the  shortest  practicable  tunnel  that  could  be 
bored  through  this  natural  barrier  to  the  nearest  valley,  would  be 
between  60  and  70  kilometres  long ;  this,  while  entailing  an  enormous 
cost,  would  greatly  shorten  the  transmission  line. 

As  regards  the  alternative  plan  of  pumping  the  water  over  the 
side  of  the  mountains ;  it  has  elsewhere  been  mentioned  that  the  high- 
est point  on  the  ridge  immediately  encircling  the  lake  is  Crucero  Alto, 
at  an  elevation  of  4,600  metres,  or  about  800  metres  above  the  level 
of  the  lake.  In  the  event  of  an  actual  undertaking  of  such  an  enter- 
prise, a  much  lower  point  would  of  course  be  determined  upon,  after 
proper  surveys ;  but  for  the  purpose  of  demonstrating  its  feasibility, 
Crucero  Alto  will  be  selected  as  the  peak  to  which  the  water  must  be 
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raised,  and  furthermore,  the  pipe  line  will  be  assumed  to  follow  the 
tracks  of -the  Peruvian  Southern  Railroad  (a  very  much  longer  and 
more  circuitous  route  than  would  be  taken  in  practice),  a  total  dis- 
tance of  524  kilometres. 

To  raise  100  cubic  metres  of  water  one  metre  in  one  second  re- 
quires 1,900  horse  power  with  good  pumps.  The  difference  in  levels 
between  the  surface  of  the  lake  and  Crucero  Alto  being  800  metres,  a 
force  of  1,900  X  800  =  1,520,000  horse  power  would  be  necessary. 

At  first  sight  this  figure  appears  appalling,  but  it  will  be  shown 
hereafter  that  the  available  supply  of  power  for  the  pumping  station 
would  be  far  in  excess  of  this  amount. 

100  cubic  metres  of  water  under  a  head  of  4,600  metres  represent 
a  theoretical  force  of  6,133,333  horse  power  which,  after  deducting 
1,520,000  horse  power  consumed  at  the  pumping  station,  would  still 
leave  a  theoretical  supply  of  4,613,333  horse  power  to  dispose  of. 

Assuming  the  penstock  to  be  built  of  a  number  of  pipes,  each  1 
metre  in  diameter  and  carrying  a  volume  of  628.3  ^tres  °*  water  at  a 
velocity  of  0.8  metres  per  second,  loss  of  head  may  be  estimated  at  I 
metre  per  kilometre,  or  524  metres  for  the  entire  line,  equal  to  698,- 
666  horse  power,  to  be  deducted. 
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Further,  allowing  1,914,667  horse  power  for  losses  from  all 
sources,  in  the  turbines,  generators,  etc.  (which  is  extremely  liberal), 
a  net  surplus  of  2,000,000  horse  power  of  electrical  energy  would  be 
left  available  for  sale. 

The  plan  above  suggested  provides  for  the  driving  of  the  pumps 
by  the  electrical  energy  generated  by  their  own  initial  action,  but  it 
must  of  course  be  understood  that  steam  is  contemplated  as  the 
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original  motive  power  at  the  pumping  station.  For  example,  a  pump- 
ing station  would  first  have  to  be  installed  on  the  edge  of  Lake 
Titicaca,  at  a  suitable  point  such  as  Puno,  driven  by  steam,  with  a 
capacity  sufficient  to  force  I  cubic  metre  per  second  to  a  height  of 
800  metres.  Such  a  pump  would  consume  1,520  horse  power  to  per- 
form the  work. 

This  water  would  be  pumped  into  a  reservoir  at  Crucero-Alto, 
from  which  it  would  fall  by  gravity  to  sea-level,  where  it  would  de- 
velop, as  above  shown,  an  actual  net  force  of  35,000  horse  power  of 
electrical  energy,  or  more  than  double  the  power  required  to  drive  the 
pump  at  Titicaca.  After  supplying  this  power  to  the  first  pump,  there 
would  be  a  reserve  force  of  20,000  horse  power  left,  which  could  be 
used  to  drive  a  second  pump,  and  so  on  successively,  until,  with  ade- 
quate capacity  in  the  Crucero-Alto  reservoir,  one  hundred  pumps 
could  be  kept  in  automatic  operation,  delivering  a  net  total  of  35,000 
—  15,000  X  100  =  2,000,000  horse  power,  as  above  demonstrated. 

The  market  for  this  supply  of  power  would  be  in  its  application  to 
the  electrification  of  present  steam  roads  and  the  operation  of  new 
electric  properties,  mining  and  agricultural  industries,  public  and 
private  lighting,  the  manufacture  of  carbide  of  calcium  at  the  coal 
mines,  the  operation  of  overhead  conveying  cables  which  are  in  gen- 
eral use  in  Peru,  and  for  heating,  household,  and  general  power 
purposes. 

A  petition  is  now  before  Congress  urging  the  appointment  of  a 
special  commission  to  make  surveys  and  reports  on  the  feasibility  of 
such  a  development  and  to  prepare  estimates  on  the  probable  cost  of 
construction,  with  a  view  of  drawing  up  a  bill  of  conditions  govern- 
ing a  concession  under  which  foreign  capital  will  be  invited  to  under- 
take the  project. 
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By  Reginald  Pelham  Bolton, 

The  elevator  is  generally  recognized  as  one  of  the  important  elements  in  the  problem  of 
concentration  and  distribution  of  population— an  element  which  throughout  the  United  States 
has  materially  modified  not  only  the  external  aspects  of  the  cities,  but  their  organic  constitution. 
The  question  of  safety  in  elevator- travel  touches  the  individual  interest  of  far  more  persons  than 
that  of  safety  in  railway  travel.  Mr.  Bolton  is  one  of  the  leading  specialists  in  the  field,  and  his 
■discussion  is  absolutely  impartial  and  unbiassed. — The  Editors. 

THIS  title  is  familiar  as  a  newspaper  head-line,  and,  as  such, 
covers  descriptions  of  many  occurrences  which  are  in  no 
sense  properly  termed  accidents,  being  frequently  used 
to  cover  accounts  of  mishaps  which  have  nothing  to  do  with  the 
elevator  apparatus,  and  of  other  occurrences  which  are  merely  func- 
tions of  the  machinery,  such  as  sudden  stoppages  due  to  the  application 
of  safety  appliances. 

Of  similarly  incorrect  description  are  many  of  the  so-called 
"  falls  "  of  elevators,  most  of  which  are  merely  descents  of  cars 
within  natural  and  designed  conditions. 

With  such  occurrences  this  paper  is  not  intended  to  deal,  but  with 
the  relatively  small  number  of  real  "accidents" — by  breakage,  by 
derangement,  or  by  the  recklessness  of  operators.  In  view  of  the 
very  large  number  and  extreme  variety  of  design  of  elevators,  to- 
gether with  the  adverse  conditions  under  which  very  many  are  oper- 
ated, these  must  be  concluded  to  be  an  extremely  small  proportion. 

The  real  accidents  herein  referred  to  are  not,  therefore,  to  be  re- 
garded as  calculated  to  weaken  the  public  confidence  in  the  elevators 
in  which  so  large  a  number  of  us  now  habitually  travel,  but  rather 
to  discuss  the  directions  in  which  these  isolated  occurrences  have 
indicated  additional  precautions,  care,  or  modifications  of  experimen- 
tal designs. 

It  may  be  premised  that  by  far  the  large  number  of  real  acci- 
dental occurrences  take  place  with  the  class  of  elevators  used  for 
freight,  in  which  the  general  public  is  not  personally  involved,  and 
the  least  number,  and  least  proportion,  attend  the  operation  of  the 
elevators  of  offices  and  other  public  buildings— a  strong  testimony 
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to  their  general  excellence  of  construction,  and  to  the  ceaseless  care 
of  that  modest  class  of  men,  the  operating  engineers  of  the  buildings 
in  which  these  hard-worked  machines  are  installed. 

It  is  to  this  constant  vigilance,  persistent  care,  and  regular  system 
of  maintenance,  that  the  safety  of  the  vertically-traveling  public  is 
due;  and  in  these  matters  due  acknowledgment  must  be  made  of  the 
unseen  services  of  the  inspectors  of  those  companies  who  undertake 
the  work  of  inspection  in  connection  with  the  system  of  insurance, 
the  only  public  evidences  of  which  are  the  familiar  little  brass  name 
plates  attached  to  the  interior  of  the  cabs. 

It  is  to  the  credit  of  American  pre-eminence  in  this  class  of 
engineering  work  that  the  other  familiar  name  plate — that  of  the 
great  manufacturing  concerns  building  these  machines — is  regarded, 
and  properly  so,  as  an  additional  high  guarantee  of  security. 

There  are  some  fourteen  companies  in  the  elevator-insurance 
business,  among  which  competition  for  the  acquisition  of  "  risks  "  is 
keen.  The  rates  for  passenger  machines  run  up  to  about  $30  per 
machine  per  annum,  and  cover  the  services  of  a  staff  of  inspectors, 
maintained  by  most  of  the  insuring  concerns,  or  of  the  special  staff 
of  inspectors  of  the  Otis  Elevator  Company.  These  inspectors  form 
a  class  of  very  painstaking  and  experienced  engineers,  most  of 
them  having  had  personal  experience  in  the  construction,  and  many 
in  the  actual  operating  care  of  such  machinery.  Their  routine  work 
is  well  done,  but  they  need  to  be  reinforced  by  an  educated  and 
trained  knowledge  of  elevator  mechanics  and  theoretics. 

The  inspectors  employed  by  the  Building  Department  in  New 
York  city  are  altogether  too  few  in  number,  and  they  have  entirely 
too  wide  a  field  to  cover  to  secure  adequate  inspection  on  their  part. 
Their  observations  are  necessarily  rare,  and  frequently  cursory. 
They  would  be  of  greater  value  if  even  less  in  number  but  more 
searching  in  character,  as  is  the  case  in  the  annual  overhauling  of 
marine  machinery,  or  the  annual  re-testing  of  boilers.  The  present 
methods  neither  encourage  the  best  men  to  take  the  position  of  city 
inspectors,  nor  to  do  conscientious  work,  nor  do  they  accomplish 
effective  results. 

The  careful  owner  should,  therefore,  place  little  reliance  on  muni- 
cipal inspection,  much  more  upon  company  inspection,  but  most  of 
all  upon  the  responsibility  of  his  own  employees. 

The  keen  competition  between  insuring  companies,  which  has 
been  referred  to,  is  productive  of  a  grave  disadvantage  to  the  cause 
of  public  security,  because  the  insistence  of  an  insuring  inspection 
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department  upon  repairs,  renewals,  or  alterations,  may  be  followed 
by  the  economically-inclined  owner  withdrawing  his  insurance,  and 
replacing  it  with  some  other  company;  under  the  existing  conditions 
of  competition  in  the  risk-writing  departments  of  these  companies,  this 
can  readily  be  done.  Thus  it  not  infrequently  results  that  the  care- 
ful precautionary  recommendations  of  responsible  inspectors  are 
negatived,  and  their  good  work  fails  of  its  object.  There  are  enough 
ignorant  and  reckless  men  in  ownership,  or  in  charge  of  some  of 
these  machines,  to  make  it  of  public  interest  that  the  directions 
and  recommendations  of  the  body  of  trained  inspectors  (which  stand 
between  that  public  and  bodily  injury)  should  be  capable  of  enforce- 
ment, and  it  is  deplorable  that  the  exigencies  of  competitive  business 
should  be  permitted  to  interfere  with  so  vital  a  matter. 

About  a  year  and  a  half  ago,  I  issued  a  circular  letter  to  the  insur- 
ing companies,  inviting  their  attention  to  this  subject  and  asking  their 
views  as  to  the  desirability  and  probability  of  united  action  in  refus- 
ing re-insurance  of  risks  which  were  under  criticism  by  the  inspections 
department  of  another  company. 

Most  of  the  replies  were  adverse  to  the  probability  of  any  such 
agreement  being  reached,  but  sufficient  expressions  of  the  great  de- 
sirability of  such  action  were  received  to  lead  to  an  invitation  to  a 
representative  of  each  company  to  meet  and  discuss  the  matter. 
This  meeting  took  place  at  the  .Astor  House,  New  York  city,  on 
March  2,  1905,  and  was  attended  by  the  representatives  of  several 
of  the  leading  concerns ;  they  were  united  as  to  the  shortcomings  in- 
duced by  the  present  competition,  but  were  unable  to  suggest  any 
remedy  likely  to  be  agreed  upon.  It  can,  therefore,  only  be  hoped 
that  the  matter  may  be  brought  to  a  head  by  the  action  of  competi- 
tion itself,  as  has  been  the  case  in  the  ruinous  competition  of  fire- 
insurance  risks.  My  own  suggestion  is  that  a  central  committee, 
somewhat  similar  to  the  Board  of  Fire  Underwriters,  may  be  formed, 
which  shall  act  as  a  board  of  reference  in  such  matters. 

Meanwhile,  certain  risks  will  continue  to  be  incurred  by  the  in- 
suring companies,  involving  accompanying  chance  of  danger  to  the 
public,  in  spite  of  the  knowledge  of  the  facts  and  the  general  opinion, 
which,  as  far  as  can  be  gathered,  is  held  by  many  of  their  inspecting 
engineers — that  some  agreement  should  be  reached  in  this  matter. 

The  Building  Department  of  New  York  city  has  some  excellent 
regulations,  which  were  promulgated  in  May,  1902;  but  most  un- 
fortunately these  are  not  retroactive,  so  that  conditions  still  obtain 
on  many  machines,  particularly  in  the  very  numerous  class  of  freight 
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apparatus,  which  it  would  be  most  desirable  to  amend.  Some  im- 
provements have,  however,  been  very  properly  secured  through  the 
officials'  insistence  on  amendments,  when  elevators  undergo  any 
changes  requiring  their  approval.  Much  has  also  been  gained  by  the 
requirement  of  a  certification  of  competency  on  the  part  of  operators 
placed  in  charge  of  elevator  machines,  through  this  system  is  by  no 
means  fully  developed  or  effective. 

The  city  authorities  of  Philadelphia  have  exhibited  a  very  ener- 
getic disposition  in  the  matter  of  requiring  the  application  of  special 
apparatus  of  known  security  to  public  elevators,  some  of  them  being 
patented  devices;  from  which  course,  the  accusation  of  favoritism 
has  not  moved  them,  as  it  has,  on  several  occasions,  prevented  the 
adoption  of  a  similar  course  in  the  city  of  New  York.  Thus  it  has 
been  made  necessary  for  owners  to  secure  the  safety  of  the  public 
by  providing  the  highest  and  latest  class  of  safety  devices,  speed 
governors,  safety  clutches,  and,  in  addition,  either  the  air-cushion 
or  the  wire  friction  device  to  receive  the  car  in  the  remote  chance  of 
an  absolute  fall,  or  of  a  distinct  downward  over-running. 

While  there  may  be  divergent  opinions  as  to  the  relative  effective- 
ness of  such  appliances,  it  remains  most  desirable  that  every  known 
security  should  be  brought  to  bear  upon  this  class  of  machine,  just 
as  in  the  case  of  railroads  the  application  of  patented  air-brakes  has 
been  demanded  by  law,  and  the  demand  has  been  approved  by  public 
opinion.  These,  or  equivalent,  securities  should  be  carefully  consid- 
ered in  connection  with  any  new  form  of  elevator  machine  which  may 
be  introduced ;  and  this  is  the  more  so,  since  there  is  probably  no  class 
of  engineering  apparatus  in  which  so  many  radical  methods  are  con- 
stantly suggested,  and  so  many  schemes,  some  little  better  than  fads, 
are  tried.  All  of  the  many  developments  of  the  electrical  operation 
of  elevators  have  been  more  or  less  experimental,  and  the  develop- 
ment has  not  yet  reached  an  accepted  form;  while  the  known,  and 
tried,  and  tested  security  of  regular  hydraulic-machine  practice  is, 
at  present,  being  discounted  in  favor  of  an  extreme  development,  on 
high  runs,  of  the  plunger  type. 

Conscientious  shop  construction  is  of  prime  importance,  as  is 
the  conscientious  selection  of  only  the  best  materials.  In  elevators, 
however,  the  shop  construction  is  only  a  part  of  the  completed  appa- 
ratus, and  it  is  in  the  assemblage,  erection,  and  adjustment,  of  the 
combined  apparatus  that  the  most  particular  care  is  desirable. 

A  brief  account  of  some  accidents,  which  were  subjected  to 
expert  investigation  by  the  writer,  may  be  of  interest  as  indicating 
the  numerous  directions  in  which  care  and  precaution  are  required, 
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For  obvious  reasons,  the  name  of  the  building  is  not  given,  and  I 
regret  that  other  occurrences  of  extremely  interesting  character  are 
subjects  of  legal  action  at  present,  and  cannot,  therefore,  be  dis- 
closed. 

1. — Screw  Electric  Type. 
Car  with  operator  and  one  person  on  down  run;  two  out  of  four  hoist 
ropes  pulled  out  of  thimbles,  and  main  head  of  the  machine,  with  all  the 
hoisting  idler  wheels  upon  it,  broke  off  sideways,  letting  remaining  ropes 
go  slack;  car  descended  two  floors,  when  speed  safety  pawled;  passengers 
uninjured. 

Cause  and  Effect.  Hoist  ropes,  when  renewed,  had  been  secured  into 
thimbles  by  spreading  the  ends  of  the  wires  and  filling  them  up  with 
Babbitt  metal.  Unequal  strain  brought  about  by  one  slipping  in  the  thimble 
gradually  over-strained  the  other.  Before  parting,  the  first  loose  rope 
jumped  groove  on  idler,  and  threw  the  entire  load  on  the  next  rope;  this 
parting,  threw  entire  load  to  other  side,  which  strain  twisted  off  the  head, 
and  dropped  all  hoist  ropes. 

Moral:  Secure  the  rope  ends  by  binding  over  eyelets. 

2. — Sidewalk  Steam  Freight  Machine. 

Man  with  packing  case  descending,  platform  descended  unequally  and 
tipped  the  man  down  the  shaft,  and  case  on  top  of  him.  Everything  but 
position  of  one  side  chain  was  in  order  after  the  accident. 

Cause  and  Effect.  The  man  loaded  the  case  on  the  platform  so  that 
one  edge  projected  sideways  over  the  head-wheels  on  that  side;  when 
platform  descended,  the  case  landed  on  the  wheels  and  locked  them,  so 
that  the  chains  could  not  run  through,  and  so  that  side  of  the  platform 
remained  suspended,  while  the  other  descended.  • 

Moral :  All  upper  head-wheels  at  sidewalks  should  be  cased  over. 
3. — Warehouse  Steam  Freight  Machine. 

Car  ascending  with  number  of  employees,  stopped,  and  fell  from  fourth 
floor,  without  being  retarded  or  held  by  spring  safety  clutch,  which  was  of 
old  pattern,  a  laminated  spring  held  off  by  two  hoist  ropes,  chisel  teeth 
on  wood  guides.  Both  hoist  ropes  broken  at  different  lengths,  one  chewed 
off  by  getting  in  the  spur  gear,  one  torn  violently  apart;  controlling  and 
other  small  gear  disarranged  by  one  rope  having  twisted  in  it.  Slack 
cable  lever  under  drum  all  in  good  order. 

Cause  and  Effect.  One  rope  jumped  groove  in  drum  and  rode  on  to 
the  flange,  slipped  out  between  flange  and  slack  cable  lever,  outer  end, 
not  entirely  disengaging  the  trigger.  Loose  rope  entangled  in  spur  gear, 
hoisting  the  car  up  slightly,  and  slackening  the  other  rope.  First  rope, 
chewed  off  by  gear,  drops  car  on  to  second  slack  rope,  shock  bursts  second 
rope,  car  descends,  but  end  of  ropes  wound  in  small  gear,  and  weight  of 
tail  ends,  retard  spring  on  car  from  setting  the  clutches. 

Moral :  Speed  governor  safety  needed  on  all  elevators. 

4. — Steam  Warehouse  Machine. 
,  Car  loaded  with  cases  from  door  on  street  side;  two  men  on  inside, 
where  hand  rope  and  doors  are  situated.    At  third  floor,  car  descends. 
Ropes  found  intact,  but  drum  torn  from  its  supports,  one  bearing  having 
cap  bolts  torn  out,  the  other  support  twisted  off  at  foot. 

Cause  and  Effect.  The  operator  had  loaded  the  packing  case  so  that 
it  projected  over  rear  of  car  on  street  side,  and  caught  against  iron 
casing  of  window  on  that  side,  at  third  floor,  stopping  the  car,  while  full 
steam  on  engine  hauled  on  the  drum ;  cap  bolts  broke  before  ropes 
parted.    Drag  of  ropes  prevented  safety  spring  operating,  as  in  No.  3. 

Moral:  Folding  gate  on  all  cars  required. 

5. — Electric  Drum  Machine. 

Repairs  to  two  machines,  which  are  arranged  right  and  left-handed, 
had  been  made,  and  the  engineer  was  trying  them  over  to  adjust  limit  stops 
at  end  of  down  run;  machine  stops,  then  tears  drum  away  from  supports, 
complete  wreck. 
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Cause  and  Effect.  Passing  from  one  to  the  other,  the  controls  being 
reversed,  he  bottomed  the  back  drum  counter- weight,  slacked  the  ropes ; 
one  jumped  the  other;  on  down  run,  the  taut  rope  draws  counter-weight 
up  against  overhead  beam  before  the  down  limit  stop  goes  in,  drum  hauls 
on  ropes,  and  tears  machine  apart. 

Moral  :  More  space  above  counter- weights .  is  desirable,  and  is 
specially  required  for  all  electric  drum  machines. 

6. — Long- Run  Plunger  Machine. 

Car  with  operator  only,  ascending,  reverses  and  comes  down  at  normal 
speed,  as  usual,  with  operator  dead  on  floor,  wound  on  head. 

Cause  and  Effect.  Combination  of  ram,  counter-weight,  and  car  being 
proportioned  for  a  certain  speed  with  full  load,  when  running  without  that 
load  it  requires  about  fourteen  to  sixteen  feet  for  a  stop,  after  reversal. 
The  operator,  evidently,  leaned  out  to  close  an  open  door  on  the  up  run, 
having  reversed  his  machine,  but  the  car  continued  on  and  struck  him 
against  lintel,  after  which  it  stopped,  and  being  reversed,  came  down. 

Moral:  A  limitation  of  up-run  stopping  distance  to  a  distance  not 
exceeding  8  feet. 

7.— Express  Hydraulic  Machine. 

Woman  standing  in  front  of  car,  caught  in  projecting  gear  in  the  shaft. 

Cause  and  Effect.  Numerous  projections  at  each  floor,  and  speed  of 
car  causing  woman's  clothing  to  swing  out.  Folding  gate  not  closed  by 
operator. 

Moral :  Folding  gates  that  can  be  readily  operated  are  desirable  and 
operators  should  be  compelled  to  use  them. 

8. — Belt-Driven  Machine,  Freight  and  Employees. 

Ropes  torn  off  drum,  car  descending,  old  spring  safeties  went  in,  but  so 
violently  as  to  tear  away  guides,  and  car  went  to  the  bottom. 

Cause  and  Effect.  Careless  workman  rolled  heavy  barrel  of  goods 
against  belt  gear. 

Moral:  Machines  in  factories  should  be  placed  in  separate  chamber. 

9.— Hydraulic  Pushing  Machine,  Freight  and  Employees. 

Quite  a  full  load  of  goods  and  men  at  top  floor;  part  way  down  the 
car  dropped,  checked,  dropped  again,  checked,  then  dropped  to  the  bottom. 

Machine  piston  rods  were  doubled  up,  ropes  torn  off  on  sharp  edge 
of  frame;  spring  safety  had  gone  in,  pulled  out,  again  gone  in  lower 
down,  and  torn  out. 

Cause  and  Effect.  Heavy  load,  car  descends  rapidly;  operator  re- 
verses suddenly;  strain  buckles  the  piston,  ropes  slack  off,  car  drops, 
safeties  go  in ;  ropes  bring  up  taut,  pull  safety  out,  ropes  burst,  car  drops ; 
drag  of  ropes  keeps  safety  out  till  ropes  get  over  head  wheels,  then 
safety  goes  in,  but  strain  tears  it  apart. 

Moral:  Sudden  reversals  at  full  speed  bring  heavy  strains. 

To  be  forewarned  is  to  be  forearmed,  and  these  examples,  with, 
no  doubt,  a  number  of  others,  are  now  available  to  direct  attention 
to  the  weak  points  of  elevator  construction  and  operation,  and  to 
illustrate  the  extreme  variety  of  circumstances  and  conditions  which 
have  to  be  guarded  against;  they  enforce  the  need,  not  only  for  good 
regulations,  but  for  good  training  of  operators,  and  for  an  active  co- 
operation between  owners,  city  authorities,  and  insurance  com- 
panies on  the  subject  of  inspection. 

It  may  be  said  that  in  this  matter,  as  in  that  of  our  liberties,  the 
price  of  security  is  eternal  vigilance. 
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BUSINESS. 


By  Edwin  J.  Prindle,  of  the  New  York  Bar. 
IV.    THE  PATENT  RELATIONS  OF  EMPLOYER  AND  EMPLOYEE. 

In  the  article  here  presented,  Mr.  Prindle  brings  to  a  close  the  important  synopsis  of 
patent  law  as  related  to  manufacturing  interests  which  began  in  our  September  issue.  The 
preceding  sections  have  considered  successively  the  part  which  patents  may  play  in  controlling 
markets,  the  protection  they  afford  their  owners,  their  effect  in  in  legalizing  trade  combinations, 
and  the  study  which  should  be  made  of  patentable  features  before  issuing  a  new  product.  The 
installment  now  presented  deals  with  one  of  the  most  important  principles  of  patent  law  as 
related  to  ordinary  industrial  organizations.— The  Editohs. 

THERE  are  three  principal  points  to  be  considered  in  the  patent 
relations  of  employer  and  employee  as  to  inventions  made  by 
them.  First,  it  is  necessary  to  determine  who  in  the  eyes  of 
the  law  is  the  actual  inventor  of  a  particular  invention,  because  a 
patent  is  valid  only  when  granted  in  the  name  of  the  inventor.  The 
fact  that  some  one  else  than  the  one  who  conceived  the  invention  owns 
the  right  to  the  patent,  or  furnished  the  money  with  which  the  in- 
vention was  developed,  does  not  make  him  the  inventor,  and  the 
patent  would  be  invalid  if  granted  in  the  name  of  the  owner  or  the 
backer  who  did  not  participate  in  the  inventive  act.  Second,  where 
an  employee  is  concerned  in  the  making  or  development  of  an  inven- 
tion, it  is  necessary  to  determine  whether  or  not  the  employer  is  en- 
titled to  the  ownership  of  the  patent  granted  on  the  employee's  appli- 
cation and,  therefore,  to  the  right  to  prevent  everyone  else  from  mak- 
ing, using  or  selling  the  invention ;  and,  third,  if  the  employer  is  not 
entitled  to  the  patent,  whether  he  has  a  right  himself  to  make,  use, 
and  sell  the  invention  in  competition  with  others  who  might,  by  the 
employee,  be  given  rights  under  the  patent. 

Employee's  Inventions. 
Many  an  inventor  is  not  a  mechanic,  and  is  not  even  sufficiently 
practical  to  work  out  the  details  of  an  invention,  so  that  it  is  necessary 
for  him  to  employ  the  skill  of  some  one  else  actually  to  construct  the 
invention.  A  complete  inventive  act  consists  of  a  mental  conception 
of  the  invention  followed  by  a  reduction  of  the  invention  to  practice. 
If  an  employer  forms  a  complete  mental  conception  of  the  invention 
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and  then  has  his  employee  construct  the  thing  he  has  conceived,  the 
employer  is  regarded  as  the  inventor.  The  relation  of  employer  and 
employee  exists  not  only  where  a  manufacturer  uses  his  own  regu- 
larly employed  mechanic,  but  where  any  inventor  employs  any  me- 
chanic to  reduce  his  invention  to  practice.  In  this  sense  a  corporation 
employed  to  build  a  machine  embodying  an  invention  would  be  an 
employee  as  to  the  inventor.  If  there  arises  any  controversy  as  to 
who  made  the  invention,  that  is,  as  to  whether  the  employer  or  the 
employee  made  the  invention,  the  presumption  is  that  the  employer 
made  it,  and  the  employee  must  show  by  convincing  proof  that  he 
made  the  invention  before  his  claim  will  be  entertained. 

For  instance,  a  shoe  manufacturer  had  trouble  with  his  operatives 
and  found  it  desirable  to  have  a  machine  for  nailing  the  heel  to  the 
shoe  which  would  be  sufficiently  perfect  to  require  only  a  class  of 
labor  that  could  easily  be  trained,  so  that  a  strike  of  the  trained  opera- 
tives could  be  broken  by  training  in  new  hands.  He  went  to  ma- 
chinists and  outlined  a  machine  to  accomplish  his  purpose.  The 
manufacturer  described  the  principal  elements  of  the  machine,  and 
how  they  would  work  with  relation  to  each  other.  When  the  machine 
was  completed  the  machinists  claimed  to  have  invented  certain 
features,  and  filed  an  application  for  patent  in  opposition  to  that  of 
the  manufacturer.  The  court  held  that  where  one  is  employed  for  the 
special  purpose  of  carrying  out  the  conception  of  another  person,  the 
one  who  builds  the  machine  stands  in  the  relation  to  the  one  who  con- 
ceives it,  of  employee  to  employer,  and  there  is  a  strong  presump- 
tion that  the  machine,  when  completed,  is  the  invention  of  the  em- 
ployer, and  the  court  vheld  that  under  the  burden  of  that  presumption, 
the  machinists  had  failed  to  prove  their  case. 

There  was  an  inventor  who  had  patented  a  reel  for  use  in  rod 
mills.  He  made  a  contract  with  an  engineering  company  whereby  the 
company  undertook  to  install  his  reels  wherever  they  had  an  oppor- 
tunity, and  the  company  also  undertook  to  perfect  the  machine  in  its 
details.  The  president  of  the  company  improved  the  machine  in  its 
details  and  filed  an  application  for  patent  for  the  improvement.  The 
president  obtained  his  patent  before  the  inventor  was  aware  of  what  had 
happened.  The  inventor,  upon  seeing  the  notice  of  the  patent  issued, 
filed  an  application  for  a  patent  for.  the  same  invention  and  claimed 
that  he  had  disclosed  the  improvements  to  the  president  of  the  con- 
tracting company.  The  court  held  that  the  president  of  the  company 
had  put  himself  in  the  relation  of  employee  to  the  inventor  as  em- 
ployer, and  that  therefore  the  presumption  was  in  favor  of  the  in- 
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ventor  and  against  the  president,  and  granted  a  second  patent  to  the 
inventor.  Incidentally  it  may  be  observed  that  there  were  in  this  case 
two  patents  in  existence  for  the  same  invention,  one  erroneously 
granted  to  the  president  of  the  contracting  company,  and  the  other 
rightfully  granted  to  the  inventor  for  the  improvements.  The  Patent 
Office  has  no  power  to  cancel  a  patent  after  it  is  granted,  but  there 
are  provisions  of  the  patent  law  under  which  a  court  can  declare  void 
erroneously  issued  patents,  and  in  this  way  the  patent  to  the  presi- 
dent of  the  contracting  company  could  be  gotten  out  of  the  way. 
While  it  was  in  force,  it  would  of  course  be  more  or  less  of  a  cloud 
on  the  patent  to  the  inventor. 

In  order  that  the  employer  may  be  regarded  as  the  inventor  by  the 
law,  it  is  necessary  that  he  do  more  'than  merely  to  suggest  the  desir- 
ability of  an  invention  for  a  given  purpose.  He  must  not  only  sug- 
gest that  desirability,  but  he  must  show,  at  least  in  a  general  way,  how 
the  machine,  for  instance,  is  to  be  constructed.  If  Edison  had  sug- 
gested to  an  employee  that  it  was  desirable  to  be  able  to  transmit 
electricity  with  something  less  than  two  wires  for  every  circuit,  and 
his  employee  had  conceived  of  the  three-wire  circuit,  by  which  the 
middle  wire  serves  both  for  the  outgoing  current  of  the  one  circuit 
and  the  incoming  current  of  the  other  circuit,  Edison  would  not  have 
been  the  inventor,  but  the  employee  would  have  been.  The  idea  is 
that  until  a  person  has  actually  conceived  how  to  make  an  invention 
that  will  accomplish  a  given  purpose,  he  has  done  the  public  no  ser- 
vice to  offer  in  return  for  a  patent.  The  law  provides  only  for  the 
granting  of  patents  to  the  original  and  first  actual  inventors. 

Where  the  employer  furnishes  a  complete  conception  of  the  inven- 
tion, such,  for  instance,  as  would  be  evidenced  by  working  drawings, 
there  is  no  question  that  the  employer  is  the  inventor.  It  is  often  the 
case,  however,  that  the  employer  has  a  general  idea  of  how  a  suc- 
cssful  invention  could  be  built,  but  he  is  not  sufficiently  practical,  or 
does  not  have  the  time,  to  work  out  minor  features  which  still  require 
some  inventing  as  distinguished  from  the  skill  of  the  mechanic.  He 
has  an  idea  of  the  main  features  of  a  machine,  for  instance,  and  how 
they  are  to  operate  with  relation  to  each  other,  but  he  does,  not  know 
how  to  arrange  the  gearing  for  operating  the  main  parts.  The  em- 
ployer puts  an  employee  to  work  on  the  problem,  and  perhaps  a  good 
deal  of  experimenting  is  necessary  before  a  successful  result  is  arrived 
at.  In  this  case  the  law  regards  the  employer  not  only  as  the  owner 
of  the  entire  invention,  but  as  the  actual  inventor  of  the  details  which 
the  employee  worked  out.  They  are  properly  included  in  a  patent 
granted  to  the  employer  as  the  sole  inventor. 
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Where  the  employee's  suggestions  are  so  separate  from  the  inven- 
tion of  the  employer  that  they  form  in  themselves  complete  inventions 
and  are  not  merely  auxiliary  or  tributary  to  the  main  invention,  the 
employee  is  regarded  as  the  inventor. 

In  Whose  Names  Patents  Are  to  be  Taken. 

The  law  provides  for  the  granting  of  patents  'only  to  the  actual 
inventor  of  the  patented  invention,  and  a  patent  granted  in  the  name 
of  any  one  else  is  invalid.  For  this  reason  it  is  essential  that  the  ap- 
plication for  patent  be  made  in  the  name  of  the  one  whom  the  law 
regards  as  the  inventor.  In  some  factories  it  is  the  custom  to  patent 
every  invention  in  the  name  of  the  president  of  the  company.  This 
frequently  happens  because  the  company  has  been  built  up  on  inven- 
tions made  by  the  president  or  other  officer,  and  as  a  matter  of  pride 
the  president  wishes  to  see  all  patents  issued  in  his  name.  This  is  a 
dangerous  thing  to  do  in  the  case  of  inventions  which  were  conceived 
by  the  employee  independently  of  the  officer,  such  as  inventions  wholly 
worked  out  by  employee  without  suggestion  or  assistance  from  the 
officer;  for  if,  in  a  suit  brought  under  such  patent,  it  were  shown  that 
while  the  patent  was  granted  in  the  name  of  the  officer,  the  invention 
was  actually  made  by  an  employee,  the  patent  would  be  declared 
invalid,  and  usually  a  suit  would  not  have  reached  such  a  stage  until 
it  was  too  late  to  go  back  and  patent  the  invention  in  the  name  of  the 
real  inventor.  This  would  be  because  a  valid  patent  cannot  be  ob- 
tained on  an  application  for  patent  filed  more  than  two  years  after  the 
invention  has  gone  into  public  use  in  the  United  States,  or  after  speci- 
mens of  the  invention  have  been  placed  on  sale  in  the  country.  There 
are  other  bars  which  also  might  prevent  the  grant  of  a  patent  at  the 
time  mentioned;  such  as  the  fact  that  a  description  of  the  invention 
might  have  appeared  in  a  publication  for  more  than  two  years.  The 
description  would,  however,  have  to  be  so  full  and  complete  that  any 
person  skilled  in  the  art  could  make  and  use  the  invention  from  the 
knowledge  furnished  by  the  description  alone,  and  without  the  exer- 
cise of  the  inventive  faculty. 

Invention  Made  by  an  Employee. 

Where  an  employer  employs  clever  men  and  has  them  instructed 
in  the  details  of  his  business,  he  lays  himself  peculiarly  open  to  the 
possibility  that  his  employees  may  make  inventions  which  would 
seriously  hurt  his  business  if  he  had  to  compete  with  them.  It  there- 
fore becomes  exceedingly  important  to  consider  what  are  the  em- 
ployer's rights  under  these  circumstances. 

The  mere  fact  that  an  inventor  is  in  the  employ  of  another  when 
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he  makes  an  invention  does  not  give  his  employer  any  claims  upon 
his  invention.  If,  for  instance,  the  employee  makes  an  invention  out 
of  working  hours  and  in  his  own  home,  and  does  not  use  the  time  or 
materials  or  employees  of  his  employer  in  perfecting  the  invention, 
the  employer,  in  the  absence  of  a  contract,  has  no  claim  whatever  on 
the  invention  even  though  it  relates  to  the  employer's  business. 

Supposing,  however,  the  employee  makes  an  invention  in  the  shops 
of  his  employer,  and  perfects  it  there,  using  his  employer's  time  and 
materials,  and  the  assistance  of  his  fellow-employees  in  perfecting 
the  invention.  There  are  two  things  to  be  considered:  first,  the  em- 
ployer's right  to  make,  use,  and  sell  the  invention ;  and  second/  his 
right  to  a  monopoly  of  the  invention — that  is,  his  right  to  exclude 
others  from  making  or  using  or  selling  the  invention.  Under  the 
circumstances  which  I  have  supposed,  the  courts  have  held  that  an 
employer  acquires  a  shop-right  or  a  license  to  make  and  use  the  in- 
vention in  his  own  shops  and  to  sell  the  articles  so  made ;  but  he  does 
not,  in  the  absence  of  a  contract,  acquire  any  right  to  the  title  to  a 
patent  on  the  invention,  and  therefore  does  not  acquire  any  right  to 
prevent  others  from  making  or  using  or  selling  the  patented  inven- 
tion. The  employee  can  license  his  employer's  competitors  to  make 
and  use  and  sell  the  same  invention,  and  thus  thereby  create  all  the 
competition  that  is  possible,  but  the  employee  can  never  enjoin  his 
employer  from  making  or  using  or  selling  the  invention. 

Even  where  the  inventor  is  specially  employed  to  invent,  unless 
the  contract  unequivocally  provides  that  the  title  to  patents  on  the  in- 
ventions shall  be  assigned  to  the  employer,  the  employer  cannot 
compel  an  assignment  of  the  invention.  A  couple  of  examples  of 
adjudicated  cases  will  make  this  matter  clearer: 

An  employee  of  a  watch-case  manufacturing  company  was  work- 
ing as  a  tool-maker  when,  as  the  company  alleged,  he  came  to  the 
president  and  stated  orally  that  if  his  wages  were  increased  (from 
$25  to  $30)  he  believed  he  could  make  improvements  that  would  be 
valuable.  No  written  contract  was  made.  The  employee's  wages 
were  increased  and  he  was  given  men  and  materials  to  carry  out  his 
ideas.  The  improvements  were  successfully  made,  and  an  applica- 
tion for  patent  was  made,  the  company  paying  the  expenses  connected 
with  it.  The  patent  issued  to  the  employee  and  the  company  de- 
manded an  assignment  to  the  company,  claiming  that  the  employee 
had  agreed  that,  if  the  company  would  pay  the  expenses  of  the  patent, 
he  would  assign  it  to  the  company  without  further  consideration  than 
his  increased  wages.   The  employee  denied  that  he  had  ever  agreed 
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to  assign  the  patent  to  the  company,  and  left  the  employ  of  the  com- 
pany. The  company  brought  a  suit  to  compel  an  assignment  of  the 
patent.  The  Supreme  Court  of  the  United  States  refused  to  compel 
an  assignment  of  the  patent,  holding  that  it  would  only  compel  such 
action  in  cases  where  a  contract  to  assign  the  patent  had  been  clearly 
proven,  and  that  it  was  improbable  the  employee  had  offered  to  assign 
the  patent,  merely  if  the  company  would  pay  the  expenses  of  obtain- 
ing it,  and  without  any  benefit  to  himself,  such  as  a  covenant  to  em- 
ploy him  for  a  stated  period  and  at  a  stated  salary. 

One  Hansen  was  chief  engineer  of  a  company  making  pressed- 
steel  cars,  at  a  salary  beginning  with  $4,000  and  running  up  finally 
to  $10,000  per  year.  The  company  contended  that  at  the  time  Hansen 
entered  its  employ,  there  was  an  oral  agreement  that  all  inventions 
and  improvements  he  mignt  make  while  in.  its  employ,  and  any 
patents  obtained  thereon,  should  belong  to  the  company.  There  was, 
however,  no  written  contract,  and  Hansen  denied  having  made  any 
oral  contract.  During  his  employment,  many  inventions  were  made 
by  Hansen  and  during  the  early  part  of  the  employment  Hansen  as- 
signed all  the  patents  he  obtained  to  the  company.  When  he  finally 
left  its  employ,  there  were  six  applications  pending  in  the  Patent 
Office  for  inventions  Hansen  had  made  during  his  employment.  These 
applications  had  been  prepared  by  the  company's  attorney  at  the  com- 
pany's expense.  The  company  demanded  that  Hansen  assign  these 
applications  to  the  company,  but  he  refused  to  do  so.  Suit  was 
brought  to  compel  an  assignment ;  but  Hansen  resisted,  saying  he  had 
assigned  the  earlier  patents  and  applications,  because  he  was  young 
and  did  not  realize  his  rights,  but  that  was  no  reason  why  he  should 
assign  the  remaining  ones.  The  six  inventions  in  question,  Hansen 
said,  were  worked  out  by  him  in  his  own  home  and  not  at  the  com- 
pany's shops.  The  United  States  Circuit  Court  of  Appeals  held  that 
no  contract  was  proven  and  refused  to  compel  an  assignment  of  the 
applications.  Then  the  company  contended  that  the  mere  relation  of 
employer  and  employee,  coupled  with  the  fact  that  Hansen  admitted 
it  was  part  of  his  duty  to  design  and  improve  the  products  of  the 
company,  gave  it  a  right  to  the  title  to  the  patents.  But  the  court 
held  that  nothing  short  of  an  express  contract  to  assign  the  patents  to 
the  company  could  give  the  company  a  right  to  the  title  to  the 
patents,  whatever  might  be  its  right  to  a  shop  right  or  an  unassign- 
able license.  The  Supreme  Court  of  the  United  States  has  decided 
that  even  a  Government  employee  who  invented  a  self-cancelling 
revenue  stamp  (using  Government  employees  and  materials  to  work 
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it  out)  and  afterwards  patented  it,  is  entitled  to  the  ownership  of  the 
patent,  subject  to  a  license  to  the  Government  to  make  and  use  the 
stamp. 

Where,  however,  an  employee  agrees  to  assign  to  an  employer 
patents  upon  any  inventions  which  he  may  make  while  in  his  employ- 
ment, even  though  the  only  consideration  for  the  contract  is  the  salary 
which  the  employee  is  to  receive,  and  even  though  that  salary  is  not 
larger  than  it  would  otherwise  be,  the  courts  will  enforce  the  contract. 
I  refer  to  two  specific  cases  of  contracts  of  this  sort,  which  have  been 
sustained  by  the  courts. 

A  machinist  made  the  following  contract  with  a  company  manu- 
facturing cigarette  machines : 

"That  the  said  company  has  this  day  employed  the  said  Hulse  to  set 
up  and  operate  its  cigarette  machines  at  a  salary  of  $50  for  the  first  month, 
and  $65  per  month  thereafter,  with  such  advance ^  of  salary  up  to  not 
exceeding  $75  per  month  as  the  services  of  the  said  Hulse  may  justify. 
.  .  .  The  said  Hulse  agrees  to  do  all  in  his  power  to  promote  the 
interests  of  the  said  company,  and  in  case  he  can  make  any  improvements 
in  cigarette  machines,  whether  the  same  be  made  while  in  the  employment 
of  the  said  company  or  at  any  time  thereafter,  the  same  shall  be  for  the 
exclusive  use  of  the  said  company.  And  it  is  agreed  that  in  case  the  said 
Hulse  be  not  able  to  serve  the  said  company  sufficiently,  or  shall  in  any  way 
neglect  his  duty,  the  company  may  stop  his  services- at  any  time,  paying 
up  to  such  time;  but  in  case  the  said  Hulse  desires  to  quit  the  said  com- 
pany, he  shall  give  sixty  days  notice  thereof." 

After  this  contract  was  executed,  Hulse  made  an  improvement  in 
cigarette  machines,  patented  it,  and  demanded  $100,000  from  the  com- 
pany for  it.  The  United  States  Court  of  Appeals  held  the  contract  to 
entitle  the  company  to  the  title  to  the  patent.  The  Court  did  not 
decide  whether  the  provision  eovering  inventions  made  after  leaving 
the  employment  of  the  company  was  valid,  as  that  was  not  involved 
in  the  case. 

A  man  named  Franzen  entered  the  employ  of  a  company  manu- 
facturing wire-glass,  or  glass  having  wire  imbedded  in  it  to  strengthen 
it.  The  salary  was  $100  per  month,  and  before  beginning  work  Fran- 
zen signed  a  contract  containing  the  following  provisions : 

"First.  The  employer  is  engaged  in  the  manufacture  of  glass,  glass- 
ware, and  mechanical  devices  in  connection  therewith,  and  that  such  manu- 
facture  is  carried  on  by  means  of  certain  secret  formulas,  methods,  pro- 
cesses, tools,  machinery,  patterns,  and  appliances,  and  the  same  are  the 
property  of  the  employer,  and  intended  to  be  kept  and  guarded  by  the 
employer  as  secrets;  and  that  all  knowledge  and  information  which  the 
employee  now  possesses,  or  shall  hereafter  acquire,  respecting  such  secrets, 
and  all  inventions  and  discoveries  made  by  said  employee  during  the  term 
of  his  employment,  shall  at  all  times,  and  for  all  purposes,  be  regarded  as 
acquired,  and  held  by  the  employee  in  a  fiduciary  capacity,  and  solely  for  the 
benefit  of  the  employer." 
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"  Fourth.  That  the  employee  will,  when  required,  make  and  execute 
any  and  all  assignments  in  writing  which  may  be  deemed  by  the  employer 
proper  and  necessary  to  transfer  and  vest  in  the  employer  the  entire,  right, 
title,  and  interest  in  all  inventions  and  discoveries  made  by  the  employee 
during  the  term  of  his  employment." 

The  employee  finally  left  the  employ  of  the  company  and  forty 
days  afterwards  applied  for  a  patent  for  a  method  of  making  wire- 
glass.  The  company  brought  suit  to  compel  him  to  assign  the  patent 
to  the  company.  Franzen  contended  that  he  had  made  the  invention 
before  he  entered  the  employ  of  the  company.  It  was  shown  that  he 
had  made  statements  to  various  employees  that  he  had  never  seen 
wire-glass  made  before  he  saw  it  made  at  the  works  of  the  present 
company.  It  was  also  shown  that  on  Sunday  night,  after  midnight, 
and  outside  of  the  regular  working  time  of  the  factory,  he  got  the 
night  engineer  to  start  the  engine,  and  that  he  made  wire-glass  -with 
the  company's  machinery  according  to  his  process.  Each  of  the  three 
persons  who  were  present  was  cautioned  to  keep  the  matter  secret. 
The  court  found  that  the  invention  was  made  during  the  period  of 
employment,  and  also  held  that  the  contract  was  mutual  and  was 
proper  and  necessary  for  the  protection  of  the  company's  business, 
and  that  it  was,  therefore,  not  invalid  on  the  ground  of  public  policy, 
and  a  decree  was  granted,  compelling  the  employee  to  assign  the 
patent  to  the  company. 

The  following  is  a  contract  which  not  only  provided  that  the  em- 
ployee should  assign  to  an  employer  inventions  made  during  his  em- 
ployment, but  also  provided  that  if  the  employer  did  not  wish  to  patent 
any  of  the  inventions,  the  employee  should  keep  them  secret. 

"  Whereas,  Herbert  L.  Hildreth,  of  Boston,  candy  manufacturer,  is 
desirous  of  having  perfected  and  manufactured  a  certain  machine  or 
machines  for  use  in  the  manufacture  of  candy,  and  especially  for  sizing, 
shaping,  cutting,  wrapping,  and  packing,  also  the  pulling  of  molasses  candy, 
and  whereas  I,  Charles  Thibodeau,  being  a  skilled  mechanic,  am  desirous 
of  entering  the  employ  of  said  Hildreth  for  the  purpose  of  constructing, 
improving  and  perfecting  such  machinery:  Now,  therefore,  in  consider- 
ation of  such  employment,  and  of  the  payment  of  wages  to  me  at  the  rate 
of  ($3.25)  three  dollars  and  twenty-five  cents  per  day,  I  hereby  agree 
with  said  Hildreth  to  enter  his  employ,  and  that  I  will  give  him  my  best 
services,  and  also  the  full  benefit  and  enjoyment  of  any  and  all  inventions 
or  improvements  which  I  have  made  or  may  hereafter  make  relating  to 
machines  or  devices  pertaining  to  said  Hildreth's  business.  I  also  further 
agree  that  should  said  Hildreth  not  desire  to  patent  any  of  said  invention's 
or  improvements,  but  to  keep  same  secret,  I  will  do  all  in  my  power  to 
assist  him  in  this,  and  will  not  disclose  any  information  as  to  the  same, 
or  any  of  them,  except  at  the  request  of  the  said  Hildreth." 

The  employee  claimed  to  have  made  an  invention  during  the  em- 
ployment, and  made  application  for  a  patent  thereon.   The  employer 
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brought  a  bill  to  compel  an  assignment  of  the  application,  and  the 
employee  retaliated  with  a  cross-bill  asking  for  the  delivery  up  and 
cancellation  of  the  contract  on  the  ground  that  it  was  unconscionable. 
The  court  held  that  the  contract  was  valid  and  was  but  a  proper  pro- 
tection of  the  employer's  business,  and  that  the  employee  was  bound 
to  keep  perpetually  secret  inventions  made  during  the  period  of  em- 
ployment. 

The  courts  realize  the  extent  to  which  an  employer  is  open  to 
attacks  by  his  employees  in  the  line  of  inventions  and  are  quick  to 
protect  him  within  the  limits  I  have  stated.  There  was  an  employee 
of  a  veneer  manufacturer  who  invented  an  improved  veneer-cutting 
machine  and  sold  the  patent  to  his  employer.  The  employee  after- 
wards went  to  another  city  and,  stating  to  some  capitalists  that  he 
knew  the  patent  was  invalid,  offered  to  build  a  number  of  such  ma- 
chines for  them.  The  employee  then  went  to  the  machinists  who  had 
made  the  venter-cutting  machines  for  the  employer,  and  got  a  casting 
made  from  his  employer's  pattern  of  the  principal  part  of  the  machine, 
and  this  casting  was  shipped  to  the  other  city.  The  employer  put 
detectives  on  the  matter  and  traced  the  pattern,  and  found  that  a  ma- 
chine was  completed  and  was  ready  for  shipment  to  the  timber  dis- 
trict. The  court  granted  a  temporary  restraining  order,  enjoining  the 
employee  and  the  capitalists  and  the  machinists  who  had  made  the 
machine,  from  moving  the  machine  until  the  employer's  rights  had 
been  settled.  The  employee  would  never  be  heard  to  state  that  the 
patent  he  had  sold  for  a  valuable  consideration  was  invalid,  because 
he  would  then  be  seeking  to  destroy  the  value  of  that  for  which  he 
had  received  pay,  and  the  capitalists  were  not  permitted  to  use  the 
machine,  because  they  had  associated  themselves  with  the  employee. 

In  view  of  the  foregoing  it  is  evident  that  it  is  desirable  to  have 
a  contract  with  every  employee  who  is  at  all  likely  to  make  inventions 
which  relate  to  the  business  of  the  employer,  and  as  the  courts  will 
sustain  such  contracts,  even  though  they  contain  no  further  provision 
for  return  for  the  inventions  than  the  payment  of  the  ordinary  salary, 
the  employer  should  have  such  a  contract  with  every  such  employee. 
There  are  manufacturing  concerns  where  every  man  in  the  drafting 
room  and  in  the  sales  department,  and  every  skilled  employee,  is  under 
such  a  contract.  The  difficulty  of  inducing  the  employees  to  sign  such 
a  contract  will  be  reduced  if  the  officers  of  the  company  will  set  the 
example  by  signing  such  a  contract.  This  is  often  a  mere  matter  of 
form,  as  the  officer  is  frequently  a  man  who  is  either  not  inventive,  or 
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one  who  is  glad  to  take  his  returns  in  the  form  of  dividends  from  the 
stock. 

Employer's  and  Employee's  Liabilities  as  to  Infringement. 

Where  an  employer  directs  an  employee  to  make,  use  or  sell  an 
invention  which  is  the  subject  of  a  patent,  the  employer  himself  is 
liable  in  an  action  for  infringement  on  the  principle  that  what  one 
does  through  another  he  does  by  himself.  And  even  where  an  em- 
ployee commits  an  act  of  infringement  for  the  benefit  of  his  employer 
but  without  the  knowledge  of  his  employer,  the  employer  is  still  liable, 
if  he  afterwards  approves  of  the  act,  or  knowingly  takes  benefit  from 
the  act,  such  as  taking  the  profits  from  the  sale  of  a  machine.  In  con- 
sidering the  liability  of  the  employer  for  damages,  it  is  immaterial 
that  he  did  not  know  that  the  act  was  an  infringement  of  a  patent.  If 
the  employee  is  one  vested  with  discretion  as  to  the  conduct  of  the 
business,  and  he  directs  or  commits  an  act  of  infringement,  the  courts 
in  many  circuits  hold  that  the  employee,  as  well  as  the  company,  may 
be  enjoined.  Thus,  a  sales  agent  selling  goods  on  commission  may 
be  enjoined.  A  foreman  of  a  factory  is  liable  for  infringements 
which  he  directs.  But  a  mechanic  who  commits  an  act  of  infringe- 
ment at  the  command  of  his  employer  is  not  liable  in  damages, 
although  he  may  be  restrained  with  the  employer. 

This  paper  concludes  the  present  series  of  articles.  As  I  stated 
at  the  outset,  my  purpose  was  not  to  make  the  manufacturer  his  own 
lawyer.  But  I  aimed  to  give  manufacturers  a  better  idea  of  the 
nature  of  a  patent;  of  the  protection  it  affords  or  may  afford;  of  the 
great  adaptability  of  patents  to  different  commercial  conditions  and 
forms  of  transactions ;  of  some  of  the  many  ways  in  which  the  courts 
will  thwart  attempts  to  get  the  benefit  of  an  invention  without  the 
consent  of  the  patentee ;  and  of  the  ways  in  which  the  manufacturer's 
patent  relations  with  his  employee  can  be  rendered  safe,  and  fully 
protected.  The  patent  system  of  the  United  States  is  the  result  of 
over  three  hundred  years  of  legislation  and  of  interpretation  by  the 
courts,  beginning  with  the  reign  of  James  the  First  in  England,  and 
it  must  be  evident  from  what  little  has  been  shown  by  the  foregoing 
articles  that  a  system  has  been  worked  out  that  is  thoroughly  prac- 
tical and  that  provides  for  every  reasonable  contingency.  Whether 
or  not  a  manufacturer  likes  the  .idea  of  patents,  they  are  in  exist- 
ence in  large  numbers,  and  they '  enter  into  almost  every  line  of 
business;  he  must  reckon  with  them  whether  he  will  or  not.  It  is 
therefore 'necessary  that  he  have  some  understanding  of  the  subject, 
such  as  it  has  been  the  object  of  these  articles  to  afford. 


KjV                          ■                                                ■    i-iA 

IEditorial  C omment|| 

HP  HE  difference  between  the  profes- 
A  sional  and  the  political  attitude 
toward  great  constructive)  works  was 
startlingly  illustrated  in  the  recent  cam- 
paign. To  the  minds  of  the  party  lead- 
ers in  New  York  State,  an  undertaking 
of  the  responsibility  and  significance  of 
the  barge  canal  is  merely  a  vast  oppor- 
tunity for  "patronage" — a  crib  from 
which  so  many  followers  might  be 
nourished  that  the  control  of  it  means 
secure  confirmation  in  power  for  the 
party  which  can  seize  upon  it.  And 
this  conception  is  tacitly  accepted  by 
press  and  public. 

That  it  should  stand  for  a  moment  in 
the  mind  of  the  engineer,  in  or  out  of 
office,  is  unthinkable.  His  training  .is 
found  in  other  schools,  and  his  ideals 
rest  on  higher  planes.  Imagine  a  dis- 
tinguished specialist  being  advanced  for 
the  post  of  chief  engineer  of  one  of  our 
large  railways,  by  a  coterie  who  openly 
discussed  before  the  board  of  directors 
the  "patronage  "  their  candidate  would 
dispense  after  his  appointment ! 

The  situation  created  by  the  poli- 
ticians' idea  of  the  obligations  of  the 
State  engineer  must  be  most  distress- 
ing to  the  officials  most  concerned. 

*      *  * 

The  President's  visit  to  the  Isthmus 
goes  no  further  beyond  precedent  than 
its  consequences  do  beyond  possibility 
of  forecast ;  but  nobody  who  knows  any- 
thing of  Mr.  Roosevelt  can  doubt  that 
his  attitude  and  conduct  toward  the 
work  will  be  strongly  affected  by  his 
brief  personal  contact  with  it  —  too 
strongly,  perhaps,  considering  how  very 
brief  that  contact  was  and  how  incom- 
plete the  concept  of  so  huge  an  under- 
taking must  be  under  the  conditions. 

The  influence  upon  Administrative 
policy  so  far  most  positively  displayed, 
however,  is  the  determination,  voiced 


in  the  President's  cable  from  Panama, 
to  carry  out  a  policy  over  which  the 
President  and  his  advisers  have  lately 
been  hesitating  and  "to  place  the  chief 
engineer  in  absolute  charge  in  Panama, " 
and  this  appeals  so  powerfully  to  reason 
and  common-sense  that  it  augurs  well 
for  the  future.  Incidentally,  it  may  be 
remembered  that  it  is  precisely  the 
course  advocated  by  Mr.  John  F. 
Wallace  months  ago,  and  at  that  time 
received  with  scanty  respect  by  Wash- 
ington officialdom.  May  all  Mr.  Roose- 
velt's orders  based  upon  his  observations 
in  the  Canal  zone  be  as  sound  and  sen- 
sible ! 

*       *  * 

There  seems  to  be  in  progress  a  rapid 
and  most  fortunate  awakening  to  our 
need  of  better  opportunities  and  facili- 
ties for  industrial  education,  and  of  the 
very  grave  import  of  the  matter  in  its 
bearings  upon  our  National  economy 
and  our  international  relations  in  in- 
dustry. Few  single  passages  in  Mr. 
Louis  J.  Magee's  able  analysis  of  "The 
American  and  the  German  '  Peril' 
which  we  published  recently,  *  attracted 
more  comment  or  were  more  widely 
quoted  than  that  in  which  he  traced  the 
spirit  and  the  outward  organization  of 
Germany's  educational  system,  and  out- 
lined the  marvellous  variety  of  training 
she  provides  for  her  manual  and  me- 
chanical workers. 

The  barrenness  of  our  own  attempts 
— or  at  least,  their  total  inadequacy  in 
perhaps  the  most  important  field — is 
strongly  presented  by  Mr.  Becker  in  his 
leading  article  in  this  issue.  The  defect 
attacks  the  very  foundation  of  our  much 
prized  industrial  supremacy.  It  im- 
perils the  whole  future  of  the  American 
mechanic,  the  originator  of  those  manu- 
facturing methods  which  put  us  in  the 
van  of  the  world,  but  which  now  (as 
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Dr.  Louis  Bell  pointed  out  in  these 
pages  last  September)  are  no  longer 
secure  against  thoroughly  equipped 
Continental  rivals. 

We  are  glad,  therefore,  to  see  that 
the  movement  for  an  active  reform  and 
revivification  in  our  systems  of  indus- 
trial education  has  taken  a  definite  and 
organized  form,  under  auspices  which 
promise  energy  and  permanent  effect. 
The  Society  for  the  Promotion  of  In- 
dustrial Education  held  its  first  meeting 
at  Cooper  Union  on  November  16,  and 
organized  with  Dr.  Henry  S.  Pritchett 
as  president,  Mr.  M.  W.  Alexander,  of 
the  General  Electric  Company,  as  vice- 
president,  Mr.  V.  Everit  Macy  as  treas- 
urer, and  Prof.  C.  R.  Richards,  of  Teach- 
ers' College,  as  acting  secretary.  The 
board  of  managers  includes  twenty- 
seven  of  the  best  known  manufacturers, 
educators,  and  technical  journalists  in 
the  country.  Three  grades  of  members 
were  provided  for — regular  members 
contributing  $2.00  a  year,  contributing 
members  paying  $25.00  annually,  and 
life  members  making  a  single  payment 
of  $250.00.  The  purposes  so  far  as  out- 
lined are  stimulation  and  education  of 
the  public  interest  in  the  subject,  co- 
operation with  manufacturers  in  estab- 
lishing and  developing  schools  or  classes 
for  their  apprentices,  or  in  arranging 
for  their  attendance  on  courses  else- 
where, and  in  general,  the  assembling, 
in  one  institution,  of  the  accumulated 
experience  of  all  those  who  are  striving 
along  the  same  line. 

*       *  * 

Many  of  the  measures  for  the  control 
of  offending  corporations,  which  have 
lately  an  unusually  large  part  of  the 
work  of  our  National  and  State  legisla- 
tures, seem  to  find  serious  and  most 
unnecessary  trouble  over  the  question 
of  "Court  review."  The  fundamental 
idea  in  most  of  them  is  excellent — a 
resumption  of  the  right  of  visitation,  a 
requirement  of  the  publicity,  which 
should  never  have  been  allowed  to  fall 
into  lapse.    But  surely  there  should  be 


lawyers  enough  in  our  legislative  bodies 
to  leaven  the  whole  with  the  knowledge 
that  the  right  of  "Court  review"  is 
inherent  and  constitutional  and  can  not 
be  denied  or  abridged.  Every  man  is 
entitled  to  his  "day  in  Court,"  and  the 
attempt  to  shut  him  off  can  only  result, 
as  in  the  case  of  the  New  York  gas 
companies  and  the  80-cent  rate  bill,  in 
the  Court's  emphatic  assertion  of  its  in- 
defeasible prerogative.  The  law  which 
attempted,  by  heavy  penalties,  to  for- 
bid the  corporation  to  appeal  to  the 
Court  for  review,  was  itself  suspended 
by  that  Court.  In  fact,  no  law  of  the 
kind  will  be  fully  operative  until  it  has 
been  interpreted  and  construed  by  the 
Courts.  It  would  seem  better  worth 
while  to  spend  time  and  thought  upon 
framing  a  measure  that  will  stand,  than 
upon  debating  whether  or  not  to  grant 
the  parties  at  whom  the  legislation  is 
aimed  a  right  which  can  never,  by  any 
means,  be  withheld  or  taken  away. 

Through  a  misconstruction  of  the 
legend  on  the  drawings  of  the  Edison 
Portland  Cement  Company's  works 
which  appeared  on  pages  213  and  214 
of  our  November  number,  the  credit 
for  the  design  was  given  to  Mr.  Watson 
Vredenburgh  Jr.  The  system  was  de- 
vised and  the  plant  designed  by  Mr. 
Thomas  A.  Edison,  and  the  drawings 
only  prepared  by  Mr.  Vredenburgh  in 
connection  with  a  report  upon  the  plant 
after  it  was  complete. 

*      *  * 

Mr.  Albert  Spies  terminated  his  long- 
standing relation  with  Cassier's  Maga- 
zine on  November  17.  The  December 
issue  was  the  last  produced  under  his 
editorship.  With  the  January  number 
the  publication  will  appear  under  the 
editorial  direction  of  Mr.  Henry  Harri- 
son Suplee,  who  for  nine  years  past  has 
been  in  charge  of  the  Review  and  Index 
departments  of  The  Engineering  Mag- 
azine. 

Our  sincere  good  wishes  go  with  our 
late  associate  in  his  new  undertaking. 


UNIVERSITY  AND  SHOP  TRAINING. 


A    COMPARISON   OF  UNIVERSITY  AND  INDUSTRIAL  DISCIPLINE    AND  METHODS  FOR 

TECHNICAL  TRAINING. 

Frederick  W.  Taylor — Engineering  News. 


A  T  the  dedication  of  the  new  Engineer- 
ing  Building  of  the  University  of 
Pennsylvania  Mr.  Frederick  W.  Tay- 
lor, the  President  of  the  American  Society 
of  Mechanical  Engineers,  delivered  an  ad- 
dress containing  some  valuable  opinions  as 
to  the  training  of  engineers,  and  from  a  re- 
port of  this  address  in  Engineering  News 
we  make  some  abstract  and  comment. 

Mr.  Taylor  states  at  the  beginning  that 
he  views  college  education  from  the  position 
of  the  employer  rather  than  of  the  educator, 
a  position  which  gives  his  remarks  addi- 
tional value  from  the  very  reason  that  this 
point  is  so  infrequently  taken.  He  con- 
siders the  college  graduate  with  regard  to 
his  future  success  in  commercial  engineer- 
ing and  industrial  enterprises. 

Taking  first  the  period  of  the  two  years 
of  practical  life  immediately  following 
graduation,  Mr.  Taylor  shows  that  in  gen- 
eral it  is  unsatisfactory  both  to  the  young 
men  and  to  their  employers.  The  recent 
graduate  finds  his  work  more  or  less  irk- 
some,, his  employer  unappreciative,  unjust, 
and  tyrannical,  and  his  surroundings  uncon- 
genial, and  it  is  only  after  a  period  of  work- 
ing contact  with  the  commercial  and  indus- 
trial world  that  he  gets  shaken  down  to 
contented  usefulness.  In  like  manner  the 
employer  finds  the  new  graduate  unsatis- 
factory, and  while  preference  is  shown  to 
technical  graduates,  the  desire  ns  for  those 
who  have  been  out  of  the  university  for 
more  than  two  years. 

In  inquiring  for  the  reason  for  this  state 
of  affairs,  Mr.  Taylor  finds  it  largely  due 


to  the  sudden  change  from  years  spent  in 
absorbing  and  assimilating  knowledge  to 
the  new  occupation  of  giving  out  and  using 
it.  To  a  still  greater  degree,  however,  it 
appears  to  be  caused  by  the  lack  of  disci- 
pline, and  to  the  lack  of  direct,  earnest,  and 
logical  purpose  which  accompanies,  to  a 
large  extent,  modern  university  life. 

Mr.  Taylor  maintains  that  the  period  of 
a  young  man's  life  in  the  university  is  one 
in  which  he  is  subjected  to  less  discipline 
and  given  greater  liberty  than  ever  before 
or  after.  The  knowledge  that  he  can 
flagrantly  neglect  his  duties  sixty  times  in 
one  term  before  any  attention  will  be  paid 
to  it  compares  most  unfavorably  with  the 
fact  that  two  or  three  such  offenses  would 
be  sufficient  cause  for  dismissal  from  an  in- 
dustrial establishment. 

The  freedom  of  elective  courses  is  also 
discussed  by  Mr.  Taylor,  and  he  refuses  to 
admit  that  boys  from  eighteen  to  twenty 
years  of  age  have  the  knowledge  and  ex- 
perience necessary  to  *  select  a  logical  and 
well-rounded  course  of  studies.  Even  if 
they  had  the  wisdom  to  select  such  a  course, 
the  temptation  to  choose  those  studies 
which  come  easiest  to  them  is  too  great  to 
be  resisted  in  most  instances.  The  freedom 
to  study  much  or  little,  as  it  may  be  felt 
acceptable  to  the  student  himself  also  per- 
mits an  irregularity  of  work  which  will 
never  be  allowed  to  him  in  later  life,  the 
life  for  which  his  training  is  supposed  to  be 
preparing  him. 

"  During  the  past  thirty  years  two  radical 
changes    have    occurred    in  educational 
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methods.  The  kindergarten  and  its  accom- 
panying ideas  has  come  for  the  children, 
and  for  the  young  men  has  come  the  change 
from  the  college,  with  its  one  or  two 
courses  carefully  selected  and  rigidly  pre- 
scribed by  the  faculty,  to  the  university  with 
as  many  different  courses  as  there  are 
young  men,  and  in  which  under  the  elective 
system  each  student  is  given  the  choice  of 
all  of  his  studies. 

"  The  fundamental  idea  back  of  the 
change  from  college  to  university  is  excel- 
lent ;  namely,  that  of  providing  a  far  greater 
variety  in  the  courses  to  suit  the  different 
tastes  and  abilities  of  the  students,  and  to 
especially  prepare  them  for  their  future 
occupations.  Accompanying,  however,  this 
great  step  in  advance,  and  yet,  so  far  as  I 
can  see,  in  no  way  logically  connected  with 
it,  has  come  the  false  step  of  giving  our 
young  men  in  many  ways  a  greater  liberty 
than  is  allowed,  on  the  whole,  to  any  other 
class  of  active  workers;  and  of  handing 
over  to  them  the  final  decision  in  a  subject 
most  needing  a  master  mind. 

"  Commercial,  manufacturing  and  other 
enterprises  in  which  many  men  cooperate, 
are  managed  more  and  more  by  delegating 
all  important  decisions  to  a  few  men  whose 
judgment  has  been  trained  through  long  ex- 
perience, study  and  observation  in  those 
matters  which  they  are  called  upon  to  de- 
cide. Yet  many  of  our  universities  are 
managed  by  giving  over  to  the  young  man, 
under  the  elective  system,  the  final  decision 
as  to  what  studies  will  best  fit  him  for  his 
life's  work,  although  he  has,  of  necessity, 
but  the  vaguest  idea  of  the  nature  of  the 
subjects  which  lie  before  him.  It  is  almost 
like  asking  him  to  lift  himself  up  by  his 
boot  straps." 

Both  the  elective  idea  in  the  university, 
and  the  kindergarten  plan  in  primary  edu- 
cation are  excellent  for  the  consideration 
of  the  parent,  or  other  older  person,  but 
Mr.  Taylor  holds  firmly  to  the  good  old 
idea  that  the  student  should  believe  it  to  be 
his  duty  to  learn,  rather  than  that  it  is  the 
:  duty  of  the  teacher  to  teach  him.  When 
the  young  man  becomes  imbued  with  the 
idea  that  he  should  be  left  free  to  develop 
naturally,  he  very  promptly  translates  this 
idea  into  the  wish  to  do  only,  or  mainly, 
those  things  which  he  likes,  or  which  come 
easy  to  him. 


"Of  all  the  habits  and  principles  which 
make  for  success  in  a  young  man,  the  most 
useful  in  the  determination  to  do  and  to  do 
right  all  of  those  things  which  come  his 
way  each  day,  whether  they  are  agreeable 
or  disagreeable;  and  the  ability  to  do  this 
is  best  acquired  through  long  practice  in 
doggedly  doing  along  with  that  which  is 
agreeable  a  lot  of  things  which  are  tire- 
some and  monotonous,  and  which  one  does 
not  like. 

"  Now  neither  the  kindergarten  idea,  the 
university  elective  system,  nor  the  lax  col- 
lege discipline  tend  to  develop  this  all  im- 
portant habit  in  young  men. 

"  We  must  remember  that  of  all  classes 
in  the  community,  college  boys  are  being 
trained  to  fill  some  day  the  position  of 
leaders  in  the  co-operative  field.  And  there 
is  no  fact  better  established  than  that  the 
man  who  has  not  learned  promptly  and 
fully  to  obey  an  order  is  not  fit  to  give  one." 

In  examining  the  careers  of  those  men 
who  have  become  successful  in  commercial 
and  industrial  affairs  it  appears  that  they 
are,  generally  speaking,  neither  learned 
men  nor  men  of  great  intellect.  Rather  are 
they  men  of  singleness  and  earnestness  of 
purpose,  men  who  have  acquired  by  long 
training  those  habits,  both  mental  and 
physical,  which  make  them  masters  over 
themselves,  together  with  a  firm  determina- 
tion to  pay  the  price  for  success  in  hard 
work  and  self-denial. 

"  In  facing  this  question  I  would  call  at- 
tention to  one  class  of  young  men  who  are 
almost  universally  imbued  with  such  a  pur- 
pose; namely,  those  who,  through  necessity 
or  otherwise,  have  come  into  close  contact 
and  direct  competition  with  men  working 
for  a  living.  These  young  men  acquire  a 
truly  earnest  purpose.  They  see  the  reality 
of  life,  they  have  a  strong  foretaste  of  the 
struggle  ahead  of  them,  and  they  come  to 
the  university  with  a  determination  to  get 
something  practical  from  the  college  train- 
ing which  they  can  use  later  in  their  com- 
petition with  men. 

"  They  are  in  great  demand  after  gradu- 
ating, and  as  a  class  make  themselves  useful 
almost  from  the  day  that  they  start  in  to 
work. 

"  Neither  their  earnestness  of  purpose, 
however,  nor  their  immediate  usefulness, 
comes  from  any  technical  knowledge  which 
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they  have  acquired  while  working  outside 
of  the  university,  but  rather  from  having 
early  brought  home  to  them  the  nature  of 
the  great  problem  they  must  face  after 
graduating.  Nothing  but  contact  with  work 
and  actual  competition  with  men  struggling 
for  a  living  will  teach  them  this.  It  can- 
not be  theorized  over  or  lectured  upon,  or 
taught  in  the  school-workshop  or  laboratory. 

"  I  look  upon  this  actual  work  and  com- 
petition with  men  working  for  a  living  as 
of  such  great  value  in  developing  earnest- 
ness of  purpose  that  it  would  seem  to  me 
time  well  spent  for  each  student,  say,  at  the 
end  of  the  Freshman  year,  to  be  handed 
over  by  the  university  for  a  period  of  six 
months  to  some  commercial,  engineering  or 
manufacturing  establishment ;  there  to  work 
as  an  employee  at  whatever  job  is  given 
him,  either  manual  or  other  work.  He 
should  have  the  same  hours  and  be  under 
the  same  discipline  as  all  other  employees, 
and  should  receive  no  favors.  Moreover, 
he  should  be  obliged  to  stay  even  a  longer 
time  than  six  months  unless  he  has  given 
satisfaction  to  his  employers." 

It  has  been  maintained  in  some  quarters 
that  the  necessary  practical  training  can  be 


obtained  in  the  college  laboratory,  but  the 
operations  of  the  two  establishments  are 
essentially  different,  and  it  is  only  in  the 
shop  in  actual  contact  with  workingmen 
that  the  young  man  can  realize  that  the 
shop  man  is  naturally  about  as  smart  as  he 
is,  and  that  the  only  way  of  getting  above 
him  is  to  add  the  real  shop  experience  to 
the  real  college  training. 

"  Let  me  repeat  in  conclusion  that  our 
college  graduates  are  the  best  picked  body 
of  men  in  the  community.  Yet  I  believe 
that  it  is  possible  so  to  train  young  men  that 
they  will  be  useful  to  their  employers 
almost  from  the  day  that  they  leave  college ; 
so  that  they  will  be  reasonably  satisfied  with 
their  new  work  instead  of  discontented; 
and  to  place  them  upon  graduating  one  or 
two  years  nearer  success  than  they  now 
are ;  and  that  this  can  best  be  accomplished 
by  giving  them  an  earnest  purpose  through 
six  months'  contact  early  in  their  college 
life  with  men  working  for  a  living;  by 
rigidly  prescribing  a  course  of  studies  care- 
fully and  logically  selected,  and  with  some 
definite  object  in  view,  and  by  subjecting 
them  to  a  discipline  comparable  with  that 
adopted  by  the  rest  of  the  world." 


SPEED  TRIALS  OF  THE  DREADNOUGHT. 


DATA  AND  RESULTS  OF  THE  TRIALS  OF  THE  PROPELLING  MACHINERY  OF  THE 
BATTLESHIP  DREADNOUGHT. 


The  Engineer. 


T  N  view  of  the  interest  which  is  attached 
to  the  latest  and  most  powerful  addi- 
tion to  the  British  navy  the  informa- 
tion concerning  the  behaviour  of  the  pro- 
pelling machinery,  as  developed  in  the  re- 
cent speed  trials,  demands  notice  and 
comment.  The  results  of  the  trials  are 
tabulated  with  considerable  completeness 
in  a  recent  issue  of  the  Engineer,  together 
with  some  details  of  the  machinery  which 
have  not  been  fully  made  public  before  this, 
and  hence  we  give  an  abstract  of  the  ac- 
count and  a  summary  of  the  tabular  matter. 

Apart  from  the  importance  of  the  vessel 
viewed  as  the  latest  development  of  the 
fighting  machine,  the  Dreadnought  repre- 
sents the  greatest  step  which  has  yet  been 
taken  in  the  replacement  of  the  reciprocat- 
ing engine  by  the  steam  turbine.  In  land 
installations  for  commercial  power  stations 


the  question  of  the  first  cost  of  the  ma- 
chinery plays  an  important  part  in  the 
choice  of  the  type  of  motive  power,  but.  in 
the  naval  service  dividends  do  not  have  to 
be  considered,  or  rather  the  dividend  is  de- 
clared when  the  victory  is  won,  or  when, 
because  of  the  efficiency  of  the  fleet  the 
battle  does  not  have  to  be  fought  at  all. 

The  power  equipment  of  the  Dreadnought 
includes  the  machinery  covered  by  the  fol- 
lowing description,  the  turbines  being,  of 
course,  of  the  Parsons  type : 

"She  has  eighteen  Babcock  and  Wilcox 
boilers,  each  of  twenty  elements,  arranged 
in  three  stokeholds,  and  fitted  for  burning 
oil  fuel  in  conjunction  with  coal.  The  grate 
surface  is  1560  square  feet,  the  heating  sur- 
face 55,400  square  feet,  and  the  tops  of  her 
funnels  are  about  85ft.  above  the  fire-bars. 
Each  stokehold  has  a  tube,  about  3oin. 
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diameter,  which  can  be  used  for  raising 
ashes,  or  wounded,  by  electric  lifts.  See's 
ash  ejectors  are  also  fitted.  Each  stoke- 
hold is  self-contained. 

"  The  main  condensers  have  26,000  square 
feet  of  cooling  surface,  the  auxiliary  con- 
densers 6000.  There  are  four  propeller 
shafts,  all  the  four  capable  of  going  ahead 
or  astern  in  pairs.  The  wing  shafts  have 
each  two  turbines  on  them,  one  high-press- 
ure ahead  turbine  and  one  high-pressure 
astern  turbine;  the  inner  shafts  have  each 
three  turbines  on  them,  cruising,  low  press- 
ure ahead,  and  low-pressure  astern.  The 
wing  propellers  are  ahead  of  the  inner  pro- 
pellers. The  construction  of  the  rotors  is 
generally  known;  these  have  been  carefully 
balanced  under  steam,  and  can  run  up  to  a 
speed  of  400  revolutions  per  minute,  and 
each  shaft  has  a  governor,  fitted. 

"The  very  high  quality  of  work,  the 
exactitude  of  the  workmanship,  have  been 
noted  by  all  who  have  seen  the  turbine  ma- 
chinery in  Vickers,  Sons,  and  Maxim's 
works.  It  may  be  of  interest  to  mention 
that  each  of  the  cruising  turbines  has  39>6oo 
blades  in  it,  and  the  total  number  in  all  the 
turbines  is  in  proportion.  One  feature  in 
turbine  machinery  is  the  immensity  of  the 
exhaust  pipes,  each  of  the  Dreadnought's 
exhaust  pipes  being  a  rectangle  12ft.  by 
4ft. — this  for  11,500  horse-power.  The  sys- 
tem of  dry  and  wet  air  pumps  is  well 
known. 

"  Whilst  the  Dreadnought  was  under  con- 
struction and  some  doubts  as  to  her  success 
existed  there  were  excellent  reasons  for 
saying  as  little  as  might  be  about  her.  Now, 
however,  the  ship  has  proved  herself  so  en- 
tirely successful  that  the  facts  are  prac- 
tically public  property." 

The  diameters  of  the  high-pressure  and 
cruising  rotors  of  the  turbines  are  5ft.  8in., 
those  for  the  ahead  machines  being  8ft.  7in. 
long,  and  for  the  astern  motion  3ft.  long, 
while  the  low-pressure  rotor  is  7ft.  8in. 
diameter  and  6ft.  6in.  long.  A  better  idea 
of  the  mechanical  problems  connected  with 
the  mounting  of  these  portions  of  the  ma- 
chinery will  be  gained  when  it  is  understood 
that  the  actual  weight  of  the  revolving 
rotors  on  one  shaft  is  about  32  tons,  so 
that  the  necessity  for  accurate  balancing 
will  be  evident. 

The  displacement  of  the  Dreadnought  is 


given  as  18,000  tons,  and  the  powering  was 
designed  to  be  23,000  horse-power*,  at  the 
full  speed  of  21  knots.  At  this  speed  the 
coal  consumption  was  computed  to  be 
34,500  pounds  per  hour. 

"  The  horse-power  of  the  engines  was 
measured  directly  by  means  of  Denny  and 
Johnson's  torsion  meters.  This  apparatus 
depends  for  its  action  upon  the  measure-^ 
ment  of  the  angular  distortion  of  the  shaft 
itself.  The  shaft  is  thus  converted  into  a 
transmission  dynamometer,  and  the  power 
passing  through  it  is  easily  found.  The 
apparatus  consists  of  two  discs  or  wheels 
of  guri-metal  keyed  to  the  shaft  at  a  suit- 
able distance  apart.  Each  disc  carries  one 
or  more — generally  one — permanent  mag- 
net, with  the  pole  sharpened  to  a  knife  edge 
projecting  from  its  periphery.  Immediately 
underneath  each  disc  is  a  stand  containing 
a  number  of  independent  coils  of  insulated 
wire.  Wires  from  the  coils  are  led  to  a 
telephone  which  has  differential  winding. 
It  is  so  arranged  that  if  the  shaft  rotates 
without  any  distortion  the  permanent  mag- 
nets pass  simultaneously  two  coils,  one  in 
each  stand,  which  are  paired.  The  result  is 
that  absolutely  simultaneous  currents  pass 
through  the  differential  windings  of  the 
telephone,  and  the  receiver  does  not  speak. 
Suppose  now  that  the  shaft  twists,  then  one 
magnet  will  pass  one  of  a  pair  of  coils  be- 
fore the  other,  and  the  telephone  will  tick 
for  each  one.  But,  by  means  of  a  suitable 
switch  and  contact  studs,  various  coils  out 
of  the  numbers  on  the  stands  can  be  paired 
together,  and  there  is  little  difficulty  in  find- 
ing two  which  are  the  correct  angular  dis- 
tance apart.  As  soon  as  this  happens  the 
telephone  ceases  to  speak.  The  angular 
distortion  of  the  length  of  shaft  taken  is 
then  read  off  the  instrument,  and,  being 
multiplied  by  a  constant,  gives  the  power 
that  is  being  transmitted." 

The  details  of  the  trials  are  tabulated 
very  fully  in  the  report  already  referred  to, 
but  some  abstract  of  the  figures  is  here 
given : 

At  a  speed  of  13  knots,  the  propeller 
shafts  running  at  speeds  of  175  to  200 
revolutions  per  minute,  the  engines  de- 
veloped 5,000  horse  power  total,  the  boilers 
evaporating  10  pounds  of  water  per  pound 
of  coal,  and  the  steam  condensed  per  horse 
power  per  hour  from  the  main  engines  was 
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20.8  pounds.  With  a  development  of 
17,698  horse  power,  the  speed  rose  to  19.42 
knots,  while  with  the  full  development  of 
23,000  horse  power  the  speed  of  21.25  knots 
was  attained.  Four  runs  on  the  measured 
mile  at  maximum  power  gave  a  speed  of 
21.6  knots  with  a  development  of  27,518 
horse  power,  the  propeller  speeds  ranging, 
in  this  trial,  from  320  to  355  revolutions. 

At  the  full  development  of  23,000  horse 
power,  the  powering  for  which  the  turbines 
were  designed,  the  steam  condensed  per 
horse  power  per  hour  was  17.01  pounds, 
and  it  must  be  remembered  that  this  is 


practically  the  steam  per  effective  horse 
power,  measured  on  the  shaft,  as  described 
above. 

Further  developments  and  fuller  reports 
of  the  behaviour  of  this  important  installa- 
tion of  naval  machinery  will  doubtless  be 
made  public  later,  but  sufficient  is  contained 
in  the  reports  already  available  to  show  that 
the  steam  turbine  has  made  its  place  in  the 
great  battle  ship,  and  that  the  other  naval 
nations  of  the  world  will  have  to  follow 
the  example  of  Great  Britain  in  this  as  in 
many  other  things  if  they  are  to  maintain 
their  standing  as  first-class  powers. 


BRITTLENESS  IN  BOILER  PLATES. 


A  STUDY  OF  THE  CAUSES  OF  BRITTLENESS  IN  STEEL  AND  OF  FRACTURES  IN  STEAM  BOILER 

PLATES. 

C.  E.  Stromeyer — Manchester  Steam  Users'  Association. 


\X7ITH  the  replacement  of  wrought  iron 
*  *  by  mild  steel  for  boiler  plates  there 
has  developed  a  number  of  peculiar 
cases  of  fracture,  due,  doubtless,  to  various 
causes.  Improvements  in  the  manufacture 
of  steel  have  removed  many  of  the  defects 
of  the  earlier  material,  but  there  are  still 
remaining  instances  of  defects  caused  by 
brittleness,  which  have  not  been  satisfacto- 
rily explained.  In  the  annual  report  of  Mr. 
C.  E.  Stromeyer,  the  chief  engineer  of  the 
Manchester  Steam  Users'  Association,  some 
of  these  cases  are  discussed,  with  the  idea 
of  enabling  the  boiler  maker  to  discover, 
if  possible,  the  doubtful  material  before  it 
is  used  in  construction. 

"When  at  the  end  of  the  seventies,  mild 
qualities  of  steel  were  first  made  in  the 
open-hearth  furnace,  it  was  hoped  that  a 
more  reliable  substitute  had  been  found  for 
iron  than  Bessemer  steel  could  claim  to  be; 
and  after  a  short  experience,  especially  on 
war  vessels,  the  French  and  English  Admi- 
ralties, followed  by  Lloyd's  Register,  fixed 
on  certain  quality  tests,  which,  so  it  was 
hoped,  would  discriminate  between  reliable 
and  unreliable  steel,  or.  rather  between 
open-hearth  and  converter  steel.  In  those 
days  the  chief  cause  of  unreliability  was 
believed  to  be  the  unequal  distribution  of 
carbon  in  Bessemer  steel,  and  the  most 
effective  conditions  for  excluding  this  steel 
were  that  the  material  should  have  a  high 
tenacity,  say,  25  tons  and  upwards ;  a  good 


elongation,  say,  above  20  per  cent.,  and  the 
material  should  show  no  sign  of  brittleness 
after  being  heated  to  a  bright-red  heat  and 
plunged  into  water  of  280  C.  or  820  F. 
By  this  means  the  use  of  the  somewhat  un- 
certain Bessemer  steel  was  practically 
stopped  for  ship  and  boiler  plates;  but  in 
spite  of  careful  testing,  iron  never  having 
been  tested  to  the  same  extent,  alarming 
failures  were  still  experienced." 

Among  these  early  failures  Mr  Stro- 
meyer mentions  the  case  of  the  steel  for 
the  boilers  of  the  Russian  Imperial  yacht 
Livadia,  in  which  one  of  the  boilers  burst 
while  being  tested,  while  others  were  found 
to  be  fractured  before  testing.  The  plates 
of  which  these  boilers  were  made,  although 
they  had  stood  the  workshop  practice,  broke 
while  the  boilers  were  being  taken  to  pieces. 
An  examination  of  the  material  showed  car- 
bon 0.09  to  0.20,  and  phosphorus  0.039  to  0.41, 
and  the  peculiar  action  was  supposed  to  be 
due  to  the  irregular  distribution  of  the 
constituents.  Other  cases  are  cited  in 
which  the  plates  passed  all  the  tests  of  the 
Board  of  Trade  and  Lloyds  and  worked 
satisfactorily  in  marine  boilers  for  more 
than  two  years,  after  which  time,  a  com- 
plete change  in  the  nature  of  the  - material 
appeared  to  have  taken  place.  This  steel, 
which  was  made  by  the  Bessemer  process, 
appeared  to  be  sufficiently  ductile  in  the 
shop,  but  became  brittle  in  use  severalyears 
afterwards. 
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It  was  soon  discovered  that  an  excess  of 
phosphorus  was  responsible  for  some  cases 
of  brittleness,  and  this  led  to  a  distrust  of 
basic  steel  for  boiler  plates,  the  presence  of 
phosphorus  in  excess  of  0.07  per  cent,  being 
considered  dangerous.  If  this  were  the 
only  point  it  should  be  entirely  practical  to 
secure  satisfactory  material  by  chemical 
analysis,  but  analysis  alone  does  not  indicate 
the  cause  of  the  change  from  ductility  to 
brittleness.  Mr.  Stromeyer  refers  to  the 
theory  that  the  phosphorus  may  exist  in  the 
steel  in  two  allotropic  forms,  of  which  one 
is  harmless  and  the  other  brittle.  The 
change  from  one  state  to  the  other  during 
the  lapse  of  time  would  then  account  for 
the  behaviour  of  the  material. 

"  Another  cause  of  brittleness  is  believed 
to  be  improper  heat  treatment.  The  general 
opinion  is  that  this  brittleness  can  be  re- 
moved by  renewed  judicious  heating,  espe- 
cially if  accompanied  by  hammering  or 
rolling,  from  which  it  would  follow  that 
the  last  heating  process  to  which  a  piece  of 
steel  is  subjected  would  have  an  all-im- 
portant effect.  Others  seem  to  hold  that 
every  heat  treatment  through  which  a  piece 
of  steel  passes  leaves  its  mark.  According 
to  this  view  the  temperature  at  which  a 
charge  is  cast  should  influence  its  qualities. 
This  is  in  a  measure  confirmed  by  differ- 
ences of  tenacity  of  steels  of  the  same 
chemical  composition,  but  made  at  different 
works,  and  also  by  the  great  difference  of 
quality  between  the  purest  wrought  iron 
and  the  purest  steels.  The  former  material 
has  never  been  heated  above  a  welding  tem- 
perature, the  latter  has  been  in  a  molten 
condition.  If  this  view  is  correct  then  even 
the  temperature  of  the  furnace  used  for 
reheating  before  rolling  should  affect  the 
quality  of  the  finished  article." 

In  connection  with  the  possible  deterio- 
ration of-  boiler-plate  material  Mr.  Stromeyer 
calls  attention  to  the  excellent  system  of 
check  tests  included  in  the  work  of  the 
association  with  which  he  is  connected. 
This  system  requires  the  cutting  of  test 
pieces  from  certain  plates  as  the  work  of 
construction  progresses,  certain  of  these 
pieces  being  reserved  for  later  investigation 
should  any  changes  develop  in  the  material. 

"  Engineers  have  frequently  been  puzzled 
by  laminations  in  steel  plates  which  some- 
times become  visible  on  planing,  and  always 


showed  up  in  samples  which  are  subjected 
to  tension  stresses,  and  are  clearly  revealed 
by  etching,  notably  if  a  solution  of  from  5 
per  cent,  to  10  per  cent,  of  copper  sulphate 
of  ammonia  is  used.  Under  the  microscope 
these  layers  are  found  to  consist  of  numer- 
ous patches  of  pearlite  whose  structure  in- 
dicates an  excess  of  phosphorus.  As  these 
layers  are  generally  near  the  centres  of 
plates  they  are  undoubtedly  due  to  segre- 
gation, and  one  would  expect  to  find  the 
worst  cases  in  those  works  where  very 
large  ingots  are  cast.  Strange  to  say  that 
is  not  the  case,  nearly  all  the  samples  in 
which  segregation  was  detected  coming 
from  works  in  which  the  ingot  moulds  were 
selected  to  suit  the  sizes  of  the  plates  to 
be  rolled." 

While  the  question  of  segregation  is  one 
frequently  discussed,  it  appears  that  a  high 
percentage  of  phosphorus  encourages  segre- 
gation, and  at  least  it  appears  that  the  two 
conditions  are  generally  associated. 

"  Another  class  of  fractures,  which  may 
possibly  be  influenced  by  the  chemical  com- 
position of  the  material  and  by  improper 
heat  treatment,  is  excessive  and  repeated 
straining,  generally  called  fatigue.  Plates 
which  have  been  flanged  round  their  edges 
and  laid  aside  sometimes  crack  when  the 
circumferences  have  cooled.  Thick  forgings 
sometimes  crack  while  being  machined,  and 
an  armour  plate  once  broke  in  two,  evi- 
dently due  to  a  similar  cause.  These,  or 
somewhat  similar  results,  are  produced  in 
boiler  end  plates  and  furnace  flanges  due  to 
excessive  heating  of  the  furnace  plates, 
brought  about  in  most  cases  by  grease  in 
the  feed,  and  sometimes  by  scale.  This 
trouble  was  not  serious  as  long  as  boiler 
presures  were  low  and  boiler  plates  thin 
and  elastic,  but  the  increased  pressures  de- 
mand increased  strength,  which,  if  the 
design  is  not  altered,  is  accompanied  by 
increased  rigidity  and  liability  to  fracture." 

In  considering  the  failure  of  boiler  flues 
by  cracking,  the  question  of  the  construction 
of  the  flues  must  be  taken  into  account. 
Corrugated  flues  naturally  make  good  pro- 
vision for  elasticity  but  crackings  of  the 
corrugations  near  the  firebars  have  been  not 
infrequent  in  Lancashire  boilers. 

This  has  suggested  the  use  of  plain 
rings  for  the  furnaces,  with  corrugated 
rings  inserted  at  the  back  ends  of  the  flues. 
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Mr.  Stromeyer  gives  a  tabulated  view  of 
a  number  of  experiments  upon  various 
corrugated  flues,  these  showing  that  the 
elasticity  is  approximately  proportional  to 
the  cube  of  the  depth  of  the  corrugations, 
and  the  maximum  permissible  compression 
proportional  to  the  square  of  their  depths. 
Taking  these  facts  into  account,  and  as- 
suming the  possibility  of  a  difference  in 
temperature  of  360  F.  between  the  furnace 
flue  and  the  shell,  which  may  be  the  case 
when  deposits  of  scale  of  grease  are  present, 
it  is  computed  that  provision  should  be 


made  for  a  contraction  of  iV  inch,  an 
amount  requiring  about  12  feet  of  corru- 
gated flue.  Such  boilers  have  been  con- 
structed and  put  into  active  service,  show- 
ing no  tendency  to  yield  by  grooving  or 
cracking  after  six  years'  service,  under 
pressure  of  180  to  200  pounds. 

Mr.  Stromeyer  makes  no  mention  of  the 
recent  theory  of  M.  Hjalmar  Braune  that 
brittleness  in  steel  is  due  to  the  presence 
of  combined  nitrogen,  but  this  view  is  yet 
open  to  confirmation,  and  it  will  doubtless 
be  subjected  to  full  investigation. 


HEAT  INTERCHANGES  IN  ENGINE  CYLINDERS. 


CYLINDER    CONDENSATION    AND    RE-EVAPORATION    CONSIDERED    IN    CONNECTION  WITH 
CLEARANCE    AND    COMPRESSION  LOSSES, 


Armand  Duchesne— Revue  de  Mdcanique. 


NEARLY  ten  years  ago  Professor  Dwel- 
shauvers-Dery  announced,  as  a  re- 
sult of  experiments  made  in  the  me- 
chanical laboratory  of  the  University  of 
Liege,  that  he  had  demonstrated  a  loss  to 
exist  during  the  compression  period  in  a 
steam  engine  cylinder,  even  when  the 
degree  of  compression  was  such  as  to  fill 
the  clearance  space  completely  with  steam 
compressed  to  initial  pressure. 

This  statement,  made  in  the  pages  of  the 
Revue  de  Mecanique  in  1897,  was  followed 
by  active  and  interesting  discussions  by 
Boulvin,  Hubert,  Duchesne,  and  others  in 
Europe,  and  by  Isherwood  in  America,  the 
interest  arising  largely  from  the  fact  that  it 
had  been  hitherto  supposed  that  the  state- 
ment of  Zeuner  for  the  compression  of 
gases  held  good  for  steam,  and  that  the  in- 
jurious action  of  a  given  amount  of  clear- 
ance could  be  neutralized  by  a  proper 
degree  of  compression. 

A  repetition  of  the  experiments,  made 
with  varying  degrees  of  clearance  and  com- 
pression, using  for  the  tests  the  experi- 
mental engine  in  the  laboratory  at  Liege, 
confirmed  the  correctness  of  the  observa- 
tions, and  the  explanation  of  the  phenomena 
was  found  in  the  action  of  the  cylinder 
walls.  A  portion  of  the  heating  due  to  the 
compression  went  to  heat  the  walls  of  the 
cylinder,  the  loss  being  similar  to  that  which 
occurs  when  live  steam  is  admitted  into  a 
cylinder  of  a  lower  temperature  than  that 
due  to  the  pressure.    Professor  Boulvin 


showed  that  the  true  way  to  reduce  cylin- 
der losses  was  to  supply  the  heat  from  some 
other  source,  such  as  jacketing  or  super- 
heating, his  conclusion  being  that :  "  It  is 
more  economical  to  reheat  the  walls  by  live 
steam  than  by  the  work  of  compression, 
because  this  work,  being  derived  through  a 
cycle  of  low  efficiency,  involves  a  large  ex- 
penditure of  heat." 

We  now  have,  in  a  recent  issue  of  the 
Revue  de  Mecanique,  a  paper  by  M.  Ar- 
mand Duchesne,  also  of  the  University  of 
Liege,  giving  the  results  of  a  new  study  of 
the  entire  subject,  in  the  light  of  improved 
apparatus  for  determining  the  temperatures 
of  the  cylinder  walls. 

In  the  conduct  of  such  investigations  it  is 
most  important  to  determine  the  simul- 
taneous values  for  the  volume,  the  pressure, 
and  the  temperature.  The  volume  at  any 
point  in  the  stroke  is  given  by  the  dimen- 
sions of  the  engine  and  the  position  of  the 
piston;  the  pressure  at  any  point  in  the 
stroke  is  given  by  the  indicator,  but  until 
now  it  has  not  been  found  practicable  to 
record  precisely  the  corresponding  tempera- 
tures. In  these  new  experiments  M. 
Duchesne  has  employed  an  ingenious  sys- 
tem of  thermo-electric  couples,  so  placed  as 
to  give  the  temperature  of  the  steam,  and 
also  the  temperature  of  the  cylinder  walls 
at  successive  points  in  the  stroke,  thus  en- 
abling the  temperature  element  in  the  prob- 
lem to  be  determined. 

The  thermo-electric  couples  are  made 
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with  elements  of  platinum  and  silver,  these 
having  been  found  to  respond  very  promptly 
to  the  rapid  temperature  changes,  and  by 
adjusting  the  contact  to  any  desired  position 
of  the  crank  the  temperature  of  the  cylinder 
wall  or  the  steam  for  that  point  may  be  read 
upon  the  galvanometer.  The  apparatus  has 
been  found  capable  of  responding  to  within 
one- tenth  of  a  second,  and  its  use  has  en- 
abled M.  Duchesne  to  plot  temperature, 
curves  of  much  interest  and  importance. 
The  details  of  the  thermo-electric  apparatus 
are  given  very  fully  in  the  original  paper,  to 
which  the  interested  reader  is  referred.  The 
accuracy  of  the  indications  of  the  thermo- 
electric indicator  is  assured,  both  by  a  pre- 
liminary calibration  and  by  a  comparison 
of  its  readings  with  those  of  the  known 
temperature  of  the  steam  at  certain  points. 
Thus,  the  temperature  of  the  steam  during 
the  period  of  admission,  if  there  is  no 
superheating,  will  be  that  due  to  the  press- 
ure as  shown  by  the  indicator,  and  this  is 
verified  by  the  reading  of  the  thermometer 
when  set  for  that  portion  of  the  stroke. 
The  thermometers  in  the  cylinder  walls  are 
so  placed  that  the  thermo-electric  junctions 
are  within  one  millimetre  of  the  inner  sur- 
face of  the  cylinder,  while  those  for  deter- 
mining the  temperature  of  the  steam  are 
placed  in  the  clearance  spaces  at  the  ends  of 
the  cylinder.  The  engine  in  the  laboratory 
at  the  University  of  Liege  is  constructed 
with  movable  heads,  in  such  a  manner  that 
the  clearance  may  be  varied,  and  the  dead 
space  and  the  compression  are  thus  under 
definite  control. 

M.  Duchesne  gives  a  number  of  valuable 
thermal  diagrams  plotted  from  observa- 
tions made  with  this  apparatus,  showing  the 
action  of  saturated  steam  in  the  cylinder, 
of  jacketing,  and  of  superheating.  The 
heat  exchanges  between  the  steam  and  the 
metal  are  shown  by  the  comparative  dia- 
grams of  the  temperatures  of  the  steam  and 
the  walls  at  the  same  instant  and  for 
definite  points  in  the  stroke,  while  indicator 
diagrams  taken  simultaneously,  give  the 
corresponding  pressures,  and  thus  the  coin- 
cident phenomena  are  available  for  study. 

Comparing  a  heat  diagram  with  the 
theoretical  temperatures  under  the  same 
conditions,  M.  Duchesne  finds  some  very 
interesting  results.  Thus,  the  temperatures 
in  the  cylinder  during  the  periods  of  ad- 


mission and  expansion,  with  saturated 
steam,  agree  very  closely  with  those  cor- 
responding for  the  successive  pressures,  ac- 
cording to  the  steam  tables  based  on  the 
experiments  of  Regnault. 

This  agrees  with  the  theory  of  Hirn  that 
the  condensation  during  the  expansion 
period  is  deposited  in  the  form  of  dew  upon 
the  cylinder  walls.  At  the  beginning  of  the 
exhaust  there  is  a  difference  of  but  one  or 
two  degrees  between  the  temperature  of  the 
steam  as  measured  by  the  thermo-electric 
couples,  and  given  in  the  tabular  tempera- 
ture, but  as  the  compression  is  commenced 
a  tendency  for  the  steam  to  become  super- 
heated is  noticed,  and  at  the  end  of  the 
compression  the  temperature  of  the  steam 
is  much  higher  than  that  of  the  walls  of  the 
cylinder.  Thus,  for  steam  at  an  initial 
pressure  of  5.7  kilogrammes  per  square 
centimetre,  absolute  (81  pounds  per  square 
inch)  the  initial  temperature  was  1560  C, 
but  at  the  close  of  the  compression  the 
temperature  had  risen  to  a  maximum  of 
2750  C,  dropping  again  to  1560,  at  the  be- 
ginning of  the  next  admission.  At  this  por- 
tion of  the  stroke  the  movement  of  the  pis- 
tion  is  very  slight  and  the  rate  of  com- 
pression correspondingly  slow,  while  -the 
temperature  of  the  cylinder  walls  is  only 
about  1300,  or  1550  lower  than  that  of  the 
steam.  The  chilling  of  the  compressed 
steam  by  the  walls  is  a  function,  both  of  the 
difference  in  temperature  and  of  the  extent 
of  cooling  surface  exposed,  and  all  the  con- 
ditions at  the  end  of  the  stroke  are  favor- . 
able  for  a  sudden  cooling  of  the  steam, 
The  temperature  of  the  steam  tends  to  fall 
suddenly  to  that  of  the  cylinder  walls,  this 
corresponding  to  what  Professor  Dwels- 
hauvers-Dery  called  the  "  anticipatory  con- 
densation." 

Passing  now  to  the  temperature  changes 
in  the  walls  themselves,  M.  Duchesne  gives 
the  results  of  investigations  with  the  appa- 
ratus inserted  in  the  metal  of  the  cylinder 
itself.  During  the  admission  the  walls  have 
a  lower  temperature  than  that  of  the  steam, 
this  being  the  cause  of  the  initial  condensa- 
tion. In  the  expansion  period  the  tempera- 
ture falls,  according  to  a  law  similar  to  that 
for  the  steam,  but  less  rapidly,  the  differ- 
ence in  temperature  increasing  until,  at  the 
end  of  the  expansion  the  steam  is  about  20 
degrees   cooler   than  the   cylinder  walls. 
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When  the  exhaust  is  opened  to  the  con- 
denser the  temperature  at  first  falls,  and 
then  rises,  this  rise  apparently  beginning 
after  the  heat  of  the  walls  has  evaporated 
the  moisture  which  has  been  deposited  by 
the  condensation.  If  there  were  no  com- 
pression the  temperature  of  the  steam 
would  rise  no  higher  than  that  of  the  cylin- 
der walls,  but  with  the  beginning  of  the 
compression  the  steam  becomes  super- 
heated, and  the  exchange  of  heat  is 
reversed.  The  total  weight  of  steam, 
however,  is  so  small  that  it  produces  little 
or  no  action  upon  the  temperature  of  the 
metal,  and  if  the  compression  is  sufficiently 
high,  and  there  is  no  jacket  upon  the  cylin- 


der, a  portion  of  the  steam  will  be  con- 
densed. 

Actual  measurement  has  thus  confirmed 
the  modern  view  of  the  action  which  goes 
on  in  a  steam  cylinder,  and  this  interesting 
apparatus  thus  brings  to  the  indicator  an 
adjunct  which  removes  the  third  element 
in  steam-engine  action  from  the  realm  of 
computation,  and  brings  it  into  the  field  of 
direct  measurement. 

It  would  be  interesting  to  apply  the 
thermo-electric  apparatus  of  M.  Duchesne 
to  the  steam  turbine,  and  thus  obtain  rec- 
ords of  the  simultaneous  temperature 
changes  at  various  stages  of  the  expansion, 
an  application  which  will  doubtless  be  made. 


SEGREGATION  IN  STEEL  INGOTS. 


AN  EXAMINATION  OF  THE  NATURE  AND  CAUSES  OF  SEGREGATION  AND  ITS  EFFECT  ON  THE 
MECHANICAL  PROPERTIES  OF  STEEL. 

J.  E.  Stead — British  Association  for  the  Advancement  of  Science. 


WHILE  the  phenomena  of  segregation 
in  steel  have  been  studied  and  dis- 
cussed by  a  number  of  scientific 
investigators,  the  general  summary  of  facts 
and  conclusions  upon  the  subject  as  pre- 
sented by  Mr.  Stead  at  the  recent  meeting 
of  the  British  Association  for  the  Advance- 
ment of  Science  gathers  the  existing  mass 
of  information  into  convenient  and  con- 
densed form. 

Segregation  is  defined  to  mean  the  con- 
centration of  the  more  fusible  portions  of 
the  steel  into  local  centres,  which  are  the 
last  portions  of  a  molten  mass  to  freeze  or 
solidify  upon  cooling. 

Various  researches  show  that  the  differ- 
ence in  temperature  between  the  first  and 
last  freezing  points  of  a  steel  depends  upon 
the  proportion  of  carbon  present;  ranging 
from  48  degrees  for  0.5  carbon  to  192  de- 
grees for  2  per  cent,  carbon. 

"According  to  the  rule  formulated  by 
Professor  Bakhuis  Roozeboom,  the  carbon 
associated  with  the  iron  in  the  crystallites 
which  first  fall  out  of  solution  in  freezing 
steel  approximates  to  about  46  per  cent,  of 
that  in  the  fluid  steel  before  it  begins  to 
solidify.  The  rule,  however,  was  formulated 
on  the  evidence  afforded  by  the  freezing  of 
salts ;  and  until  the  first  crystallites  of  steel 
can  be  separated  and  analyzed,  it  cannot  be 
regarded  as  exactly  applicable  to  iron- 


carbon  alloys.  Evidence  has  been  obtained 
by  the  writer  which  went  far  to  show  and 
prove  that  the  first  crystallites  from  steel 
with  about  0.37  per  cent,  carbon,  in  an  ex- 
ceptional rail,  were  purer  than  the  rule  indi- 
cates. The  heart  of  this  rail  only  contained 
33  per  cent,  of  what  was  present  in  average 
steel. 

"  The  reason  why  the  pure  crystallites  do 
not,  under  normal  conditions,  separate  out 
into  graduated  layers,  increasing  in  carbon 
with  the  increasing  thickness  of  the  freezing 
layers,  is  due  to  two  main  causes,  viz.: 

"  a.  On  account  of  the  mechanical  entan- 
glement of  the  mother  liquor  between  the 
spines  of  the  first  crystallites  and  at  the 
junctions  of  the  complete  primary  crystals. 

"  b.  On  account  of  the  carbon  diffusing  out 
of  the  mother  substance  into  the  purer  first 
crystallites  during  and  after  imprisonment. 

"  It  is  only  the  small  residuum  of  impure 
mother  metal,  not  mechanically  entangled, 
which  eventually  escapes  and  finds  its  way 
to  the  upper  central  axis  of  the  ingot  and 
constitutes  the  axial  or  major  segregate. 

"Although  segregated  steel  is  generally 
understood  to  be  that  in  which  the  impurity 
is  concentrated  in  the  upper  central  axis,  yet 
steel  may  contain  minor  or  local  segrega- 
tions in  the  positions  described,  as  follows : 

"  a.  Near  the  outside  envelope,  where  it 
exists  in  the  blowholes,  etc. 
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"  b.  In  the  layers  intermediate  between 
the  exterior  layers  and  the  central  axis, 
either  in  blowholes  or  at  the  junctions  of 
the  large  primary  crystals. 

"  The  structure  and  the  position  of  the 
major  and  minor  segregations  can  be  read- 
ily detected  by  etching  the  complete  sections 
•of  ingots,  bars,  rails,  etc.,  after  they  are  pol- 
ished on  No.  i  fine  English  emery  paper. 
The  most  rapid  results  are  obtained  by 
immersing  the  polished  steel  in  a  solution 
•of  20  per  cent,  nitric  acid  and  80  per  cent, 
water,  and  keeping  it  under  the  liquid  until 
the  contrasts  of  light  and  dark  reach  a 
maximum,  when  the  steel  is  withdrawn, 
washed  with  hot  water  and  afterwards  with 
alcohol  and  ether.  In  steels  in  their  natural 
unhardened  condition  the  parts  highest  in 
phosphorus  etch  out  very  dark.  The  study 
of  the  structure  of  steels  has  led  to  the  most 
recent  knowledge  regarding  segregation." 

Of  the  various  constituents  of  steel  it 
.appears  that  the  sulphur  segregates  most, 
phosphorus  next,  and  carbon  least  of  all. 
Manganese  does  not  segregate  with  the  sul- 
phur, although  they  appear  to  combine  at  or 
close  to  the  point  at  which  the  segregate 
freezes,  provided  the  manganese  is  present 
in  sufficient  quantity. 

"  A  large  part  of  the  segregates  in  steel 
ingots  is  directly  traceable  to  the  forma- 
tion of  blowholes  in  the  steel  when  it  is  in 
a  pasty  condition.  The  pressure  of  the 
evolving  gas  on  the  mixture  of  pure  solid 
and  impure  liquid  in  which  it  forms  must 
squeeze  out  some  of  the  impure  liquid, 
which,  passing  inward,  ascends  to  the  top 
of  the  ingot,  or  finds  its  way  into  pre- 
viously formed  blowholes. 

"  The  gases  ascending  from  the  solidify- 
ing walls  of  steel,  as  suggested  by  Profes- 
sor Tetmajer,  assist  in  sweeping  the  segre- 
gate to  the  top  of  the  ingot;  but  according 
to  Mr.  Talbot's  experiment  it  is  shown 
that  the  segregated  liquid  is  itself  speci- 
fically lighter  than  the  purer  steel,  and  that 
it  will  ascend  independently  of  the  ascend- 
ing gas.  It  is  probable  that  the  ascending 
gases  induce  surface  vertical  currents  and 
eddies  in  the  steel  near  to  the  freezing  sur- 
faces, which  sweep  out  the  segregating 
liquid  partly  imprisoned  between  the  pro- 
jecting  branches  of  the  continually  develop- 
ing crystals." 

One  method  of  preventing,  or  minimiz- 


ing segregation  is  the  addition  of  some 
other  element  in  a  minute  quantity.  For 
this  purpose  Talbot  has  shown  aluminum 
to  be  effective,  while  Richards  uses  silicon 
to  produce  a  similar  effect. 

"  As  both  aluminum  and  silicon  make  the 
steel  quiet  in  the  mould  and  more  or  less 
completely  prevent  the  evolution  of  gases 
and  the  formation  of  blowholes  in  the  steel 
when  it  is  in  a  pasty  condition,  it  seems 
certain  that  if  there  are  no  blowholes 
formed  they  cannot  be  the  receptacle  for 
segregates,  and  that,  therefore,  blowhole 
segregates  become  impossible.  The  press- 
ure of  the  gas  in  making  blowholes  in 
nonaluminous  steel  squeezes  out  the  mother 
substance;  but  if  such  pressure  is  not  ex- 
erted the  mother  substance  will  not  be 
forced  out.  We  must  conclude,  therefore, 
that  the  main  reason  why  aluminum  and 
silicon  prevent  or  retard  segregation  is  be- 
cause they  reduce  the  evolution  of  gases." 

The  practical  result  of  all  these  investiga- 
tions naturally  is  the  effect  which  segrega- 
tion has  upon  the  strength  of  the  material. 
Segregation  has  been  charged  with  being 
the  cause  of  the  premature  failure  of  steel 
when  in  practical  use,  and  in  fact,  we  have 
noted  elsewhere  in  this  issue  the  opinion  of 
Mr.  Stromeyer  as  to  its  effect  upon  steel 
boiler  plates.  Mr.  Stead  states  that  as  the 
result  of  about  30  years'  study  of  the  sub- 
ject he  has  arrived  at  the  following 
conclusions  : 

"  A  steel  bar  or  shaft  with  a  brittle  core, 
if  subjected  to  sudden  shock,  will  bend 
only  as  far  as  the  internal  core  is  capable  of 
deflection;  and  if  the  bending  is  carried 
beyond  that  point,  the  core  will  break,  and 
the  fracture  once  started  will  travel  through 
the  steel  surrounding  it.  The  bending 
power  of  the  whole  is,  therefore,  practi- 
cally that  of  the  core. 

"  If  a  segregation  core  is  capable  of  only 
limited  elongation  under  static  tension,  in 
any  but  very  soft  steels  its  expansion  will 
determine  that  of  the  whole  section;  for 
when  the  core  gives  way  the  fracture  at 
once  travels  through  the  more  extensible 
material  surrounding  it. 

"  Similarly,  when  segregated  wire  rod 
is  reduced  in  section  by  severe  drawing 
through  a  cold  steel  plate,  the  core,  or  cen- 
tral axis,  will  break  at  intervals  and  the 
fracture  will  continue  and  pass  through  the 
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envelope,  yielding  the  well-known  cup  and 
cone  fracture,  but  the  cone  will  be  truncated 
and  the  cups  will  have  irregular  bases. 
When  the  cones  are  complete  and  pointed, 
overdrawing,  and  not  segregation,  is 
usually  the  cause  of  fracture." 

Mr.  Stead  is  evidently  of  opinion  that 
the  dangers  from  segregation  have  been 
overestimated.  The  investigations  of 
Talbot  appear  to  show  that  at  least  one- 
fifth  of  the  structural  steel,  rails,  and 
similar  material  is  more  or  less  segregated, 
a  proportion  far  greater  than  the  number 
of  failures. 

"According  to  most  reliable  evidence, 
the  number  of  rails  which  actually  break 
when  on  the  permanent  way,  in  English 
railroads,  averages  about  1  in  20,000  per 
annum.  The  writer  has  not  found,  of 
those  examined,  that  more  than  one-sixth 
of  them  were  axially  segregated,  and  in 
those  which  were  thus  segregated  it  was 
doubtful  whether  they  were  not  initially  un- 
sound. The  causes,  in  his  experience, 
which  were  mainly  responsible  for  failure, 
were  unsoundness,  either  internally  or  ex- 
ternally.   Indeed  his  conclusions  coincide 


generally  with  those  of  Mr.  Job,  chemist  to- 
the  Philadelphia  &  Reading  Railroad,  who> 
attributes  the  greater  proportion  of  the 
failure  of  rails  to  unsoundness  resulting 
from  honeycombing  and  piping,  and  states 
that  comparatively  few  failures  are  due  to- 
excessive  segregation.  Yet  it  may  be  ac- 
cepted as  a  fact  that  one  in  five  or  six 
rails  in  use  is  segregated.  If  we  accept  the 
suggestion  that  there  is  one  segregated  rail 
in  five  on  British  railroads,  and  that  one 
in  six  broken  rails  is  segregated,  then  only 
one  segregated  rail  in  60,000  rails  per 
annum  breaks,  and  it  is  almost  certain 
that  in  this  segregation  is  not  always  re- 
sponsible for  failure.  It  seems,  therefore,, 
that  although  segregation  should  be 
avoided  it  is  not  nearly  such  an  evil  in 
rails  as  is  maintained  by  some  authorities, 
unless  accompanied  by  unsoundness.  Un- 
soundness without  segregation  will  equally 
lead  to  premature  failure.  Steel  makers 
are  fully  alive  to  the  importance  of  making 
sound  metal,  but  they  know  that  there  is 
always  the  liability  of  producing  piped 
steel  when  taking  precautions  to  produce 
soundness." 


RAILROADS  AND  INDUSTRIAL  PROGRESS. 


A  DISCUSSION  OF  SOME  OF  THE  RELATIONS  OF  RAILWAY  TRANSPORTATION  IN  THE  UNITED- 
STATES  TO  MINING  AND  METALLURGY. 

James  Douglas — School  of  Mines  Quarterly. 


IN  an  address  recently  delivered  before 
the  faculty  of  applied  science  at  Co- 
lumbia University,  and  published  in  the 
School  of  Mines  Quarterly,  Dr.  James 
Douglas  gives  a  most  illuminating  view  of 
the  relations  between  railroad  transportation 
and  the  mining  industries  in  the  United 
States. 

Dr.  Douglas  shows  that  from  the  very  start 
the  United  States  had  to  await  the  coming 
of  the  railroad  to  permit  the  development 
of  her  metallurgical  wealth,  while  Great 
Britain,  by  reason  of  her  geographical  con- 
figuration, and  moderate  distances,  was  able 
to  occupy  a  conspicuous  position  much 
earlier.  In  the  United  States  at  first  the 
development  of  mineral  wealth  naturally 
lay  near  the  Atlantic  coast  and  Dr.  Douglas 
shows  how  it  was  not  until  the  railroad  en- 
abled the  iron  ores  of  Michigan  and  Min- 
nesota to  be  brought  to  Pittsburg  that  the 


present  great  development  of  the  iron  in- 
dustry became  possible. 

"As,  however,  the  west  grows — and  the 
west  is  shifting  always  to  points  still  further 
west,  its  demands  for  iron  grow  almost 
more  rapidly  than  the  east,  and  the  center 
of  manufacturing  will  continue  to  move 
westward.  This  tendency  we  see  in  the 
repid  expansion  of  the  only  large  iron  and 
steel  organization  west  of  the  Missouri — the 
Colorado  Fuel  and  Iron  Co.  While  in  1900 
its  furnaces  at  Pueblo  made  only  150,204 
tons  of  pig  iron,  they  made  in  1905  407,774 
tons.  And  yet  these  furnaces  depend  on 
long  distance  freight  for  their  supply  of  ore. 
Some  of  it  comes  over  a  haul  of  700  miles 
from  southern  New  Mexico;  and  much  of 
it  comes  from  Wyoming,  and  distant  points 
in  Colorado.  But  the  fuel  supply  is  near 
at  hand  in  the  Trinidad  coal  field. 

"  We  know  of  no  iron  deposits  in  the  west 
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comparable  in  size  to  those  on  Lake  Su- 
perior, but  there  are  many  which  can  be 
profitably  worked.  And  though  within  our 
own  territory  west  of  the  Great  Salt  Lake 
Basin  we  have  no  good  coking  coal,  our 
neighbors  to  the  north  can  supply  it,  or 
we  can  draw  it  from  New  South  Wales, 
which  already  has  shipped  coal  for  rail- 
road purposes  to  the  Pacific  Coast.  From 
our  other  neighbor  on  the  south,  should 
iron  and  steel  works  be  started  on  the  west 
coast,  we  can  draw  ore  from  the  large  de- 
posits said  to  lie  on  the  very  seashore  near 
Acapulco;  for  distance  is  being  rapidly 
obliterated  by  steam,  and  by  it  also  let  us 
hope  international  selfishness  and  commer- 
cial exclusiveness.  Literature  is  tending  to 
unify  the  race  and  commerce,  through  the 
railroad  and  steamboat,  is  another  bene- 
ficent force  working  to  the  same  end.  As 
people  come  to  know  one  another  better, 
under  a  process  of  natural  selection,  they 
will  surely  imitate  and  adopt  each  others 
better  qualities,  and  without  losing  their 
national  idiosyncrasies,  acquire  a  higher 
cosmopolitan  character. 

"  The  marvellous  feats  which  two  gen- 
erations of  engineers,  in  handling  steam  and 
electricity,  has  enabled  us  to  perform,  may 
not  be  duplicated  by  equal  progress  during 
the  next  half  century;  but  it  goes  without 
saying  that  but  for  our  transportation 
facilities  we  would  not  occupy  in  the  worlds 
race  the  same  advanced  position  we  have 
acquired  to-day,  for  the  very  vastness  of 
our  country,  and  the  actual  distance,  from 
one  another  and  from  population  of  our 
resources,  would  have  rendered  many  of 
them  valueless.  But,  given  control  of 
steam,  the  great  size  of  our  mineral  deposits 
and  the  long  distance  our  continenta.]  areas 
require  that  we  transport  material,  has  in- 
spired our  transportation  engineers  to  work 
on  a  larger  scale  than  their  fellow  crafts- 
men across  the  sea.  We  handle  longer 
trains,  with  larger  cars,  and  as  a  rule  at  a 
much  lower  rate  of  freight  than  they  do. 
Otherwise,  neither  our  miner  nor  our 
metallurgist  could  perform  the  duty  re- 
quired of  them." 

Passing  from  iron  the  other  metal- 
lurgical industries,  Dr.  Douglas  shows  how 
transportation  and  operative  methods  are 
necessarily  related  to  each  other. 

"  The  interdependence  of  mines  on  rail- 


roads and  of  railroads  on  mines  is  best 
appreciated  by  some  familiar  examples  of 
what  each  does.  Butte,  both  the  town  and 
the  great  Butte  Mines,  are  situated  on  a 
mountain  side  facing  a  valley  beneath 
whose  surface  water  can  be  reached  in  any 
quantity  and  at  all  seasons  only  by  wells, 
but  where  none  flows.  The  two  great  cor- 
porations operating  there  have  been  obliged, 
therefore,  if  they  were  to  concentrate  me- 
chanically their  large  tonnage  of  low  grade 
ore,  to  transport  their  ores  to  water.  A 
site  26  miles  distant  was  selected  by  the 
Anaconda  Co.,  and  thither  to  their  new 
Washoe  Works  are  carried  daily  from 
Butte,  of  their  own  and  custom  ore,  about 
9,000  tons  at  a  cost  of  obout  $5.00  per  car, 
or  14  cents  per  ton.  As  the  ore  contains 
less  than  three  per  cent  of  copper  per  ton  4 
and  $1.29  in  gold  and  silver,  a  haul  of  that 
length  would  be  profitable  only  if  carried  at 
such  low  rates  of  freight.  The  other  large 
company,  the  Boston  and  Montana  Co., 
sends  its  ores  170  miles  to  Great  Falls, 
where,  however,  the  company  has  the  ad- 
vantage of  water  power. 

"The  mining,  transportation  and  smelt- 
ing operations  of  our  large  corporations 
are  on  a  stupendous  scale,  but  the  trans- 
portation is  as  essential  an  item  in  the  result 
as  the  mining  and  smelting.  For  the  United 
States  Steel  Corporation  there  were  handled 
last  year  18,486,556  tons  of  Lake  Superior 
ore,  and  they  themselves  manufacture  12,- 
242,909  tons  of  coke,  which  must  have  used 
up  20,000,000  tons  of  coal.  This  coal  pro- 
duction is  exclusive  of  2,204,950  tons  mined 
by  themselves  alone.  For  flux  they  use 
4,000,000  tons  of  limestone.  About  38,000,- 
000  tons  of  freight,  therefore,  as  ore,  fuel  % 
and  flux,  must  have  been  transported,  half 
of  it  for  over  an  average  of  1,000  miles,  in 
addition  to  10,000,000  tons  of  finished  pro- 
duct for  a  shorter  distance.  A  total  of 
about  48,000,000  tons  of  freight  were  con- 
tributed by  this  single  corporation.  As  it 
made  only  9,940,799  tons,  out  of  22,992,380 
tons  of  pig  iron  made  in  this  country,  or  43 
per  cent,  of  the  whole,  the  total  tonnage 
moved  for  a  longer  or  shorter  distance  by 
the  iron  smelting  industry  must  have  been 
approximately  one  hundred  and  nine  million 
tons." 

In  discussing  the  relation  of  railway 
transportation  to  the  great  coal  industry  the 
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influence  of  the  railroad  upon  sociological 
conditions  appears.  Cheap  fuel  and  cheap 
transportation  together  have  practically  de- 
stroyed industrial  sectionalism. 

"  Each  great  group  of  states,  produces 
independently  its  coal  requirements  and  its 
railroads  and  industries  generally  are  sup- 
plied from  its  own  mines.  The  Pacific 
coast  and  the  Southeastern  Atlantic  coast 
are  most  scantly  endowed  with  coal,  but  on 
the  other  hand  have  abundant  petroleum 
resources,  though  for  metallurgical  pur- 
poses, the  western  states  sometimes  draw 
coke  from  other  regions.  Were  it  not  for 
this  comparatively  uniform  distribution  of 
fuel,  railroad  transportation  would  of  neces- 
sity be  higher,  and  all  interests,  especially 
metallurgical  and  manufacturing,  would 
suffer.  As  it  is,  the  old  economical  divi- 
sions into  manufacturing  New  England  and 
northern  seaboard  states,  into  the  southern 
cotton  growing  states,  and  the  western 
wheat  raising  states,  have  disappeared,  and 
with  this  disappearance  has  vanished  that 
diversity  of  interest,  involving  political  dis- 
sension, which  was  so  marked  and  dan- 
gerous a  feature  of  national  life  before  the 
War  of  Secession.  The  coal  of  the  south- 
ern states  has  facilitated  the  introduction 
of  cotton  spinning  and  of  other  manufac- 
tures which  give  diversity  of  and  a  higher 
grade  of  employment  to  the  negro  popula- 
tion than  hoeing  corn  and  picking  cotton. 
Every  western  state,  even  those  west  of 
the  Missouri  is  becoming .  a  hive  of  in- 
dustrial manufacturing  life,  owing  to  cheap 
coal.  New  England  alone,  largely  due  to 
her  distance  from  coal,  is  making  less  com- 
parative progress  along  these  lines  than 
other  sections,  as  she  is  shut  off  by  tariff 
partition  from  her  nearest  and  natural  coal 
supply,  that  of  the  maritime  provinces  of 
Canada. 

"  Thus  has  this  great  coal  industry,  to 
whose  development  transportation  is  as 
much  an  element  as  mining  become  a 
prominent  factor  in  our  national  life." 

With  all  this  development  of  natural  re- 
sources there  comes  also  a  warning  that 
those  resources,  enormous  though  they  are, 
have  their  limitations. 

"  Our  anthracite  is  a  rapidly  vanishing 
quantity,  and  vast  as  are  our  bituminous 
coal  fields,  they  will  not  last  forever.  And 
we  are  using  nature's  resources  with  most 


wasteful  prodigality.  We  are  draining  our 
prolific  cow  to  the  last  drop — skimming  off 
the  cream,  and  not  even  making  cheese  out 
of  the  skimmed  milk.  We  are  saving  only 
60  per  cent,  of  our  anthracite,  burning  away 
the  by-product  of  90  per  cent,  of  all  our  coke 
ovens,  and  cutting  down  our  vast  forests 
without  replanting.  In  fact,  except  in  the 
northwest,  our  timber  resources  are  almost 
exhausted,  and  we  are  borrowing  largely 
from  Canada.  And  from  abroad  we  shall 
sooner  or  later  have  to  borrow  more  than 
timber.  When  we  reach  that  stage,  we  will 
make  less  money,  which  will  be  far  from  an 
evil,  for  it  may  oblige  us  to  replace  some 
of  our  pelf  with  humility  and  meekness  of 
spirit.  Even  today  we  do  not  suffer  acutely 
from  looking  abroad  for  some  of  the  material 
of  our  prosperous  manufacturers.  We  do  not 
make  any  pig  tin — on  the  contrary,  import 
it  from  the  Malay  Peninsula,  whence  we 
do  not  refuse  to  draw  it,  though  it  is  made 
by  Chinese  labor;  and  yet  our  tin  plate  in- 
dustry is  flourishing.  And  so,  as  our  re- 
sources fail,  we  shall  not  lack  for  raw 
material  as  long  as  the  world's  supply  lasts, 
for  transportation  charges  by  land  and 
water  will  grow  steadily  less,  and  we  cannot 
but  believe  that  many  of  the  selfish  barriers 
which  now  separate  nations  commercially 
will  be  swept  away  by  the  spread  of  saner 
notions  on  political  economy,  and  more  un- 
selfish international  relations." 

This  depletion  of  natural  resources  must 
bring  with  it  a  more  modest  pace  and  a 
saner  frame  of  mind  as  the  natural  wealth  of 
the  land  becomes  exhausted,  and  some  men 
will  have  to  work  harder  for  less  pay. 

"  But  it  will  not  be  the  mechanical  en- 
gineer, or  the  mining  engineer,  or  the 
chemist,  who  will  suffer;  for  as  we  begin 
to  feel  the  pinch  of  want  and  really  appreci- 
ate that  our  resources  are  not  illimitable, 
and  that  we  must  stop  wasting  and  use 
some  economy  we  will  be  obliged  to  look 
to  you  to  save  us.  By-products  have  been 
a  by- word  among  us  heretofore.  Ere  long 
they  will  be  here  as  elsewhere  the  salva- 
tion of  our  industries,  and  you  will  be  the 
saviours,  for  to  you  the  nation  will  look  to 
maintain  the  supreme  position  it  has 
secured.  She  has  attained  it  by  the  most 
energetic  use  of  nature's  resources.  You 
must  do  it  by  the  introduction  of  econor 
mies  we  now  almost  despise,  and  by  in- 
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venting  substitutes  for  material  which  is 
now  cheap  and  abundant,  but  will  be  ere 
long-  scarce  and  costly.  We  already  see  a 
symptom  of  the  coming  change,  an  un- 
conscious prophecy  as  it  were  of  future 
development,  in  the  increasing  substitution 


of  concrete,  the  ingredients  of  which  on 
the  surface  of  the  earth  are  substantially 
inexhaustible,  for  the  metals  which  will  soon 
become  rare,  and  in  the  generation  of  heat 
by  the  conversion  of  force  instead  of  ex- 
clusively by  the  combustion  of  carbon." 


INTERNAL-COMBUSTION  ENGINES. 

A  STUDY  OF  THE  INFLUENCE  OF  THE  INJECTION  OF  A  VOLATILE  LIQUID  INTO  THE  CYLINDER. 

Dr.  K.  Schreber — Revue  Gdnerale  des  Sciences. 


FROM  the  earliest  attempts  to  make  a 
practical  motor  in  which  combustion 
takes  place  directly  in  the  working 
cylinder  it  was  realized  that  some  method 
must  be  employed  to  prevent  overheating. 
So  far  as  the  action  of  the  combustion  is 
concerned  it  is  undoubtedly  desirable  that  a 
high  temperature  should  be  maintained,  but 
practical  considerations  relating  to  the 
maintenance  of  the  cylinder,  piston,  and 
other  working  parts  demand  that  some  arti- 
ficial method  be  employed  for  keeping  the 
temperature  down.  In  the  great  majority 
of  gas  and  other  combustion  engines  today 
this  control  of  cylinder  temperature  is  ob- 
tained by  means  of  a  circulation  of  water 
in  a  jacket  about  the  cylinder,  although  in 
some  small  motors,  such  as  are  used  on 
automobiles,  the  cooling  is  effected  by  a 
flow  of  air. 

The  obvious  method  of  cooling  the  cylin- 
der by  injecting  a  spray  of  water  directly 
into  the  interior,  was  employed  in  the  early 
machines,  this  having  been  used  in  the 
Lenoir  engine  as  long  ago  as  i860,  and  by 
many  others  since.  The  advantages  and  dis- 
advantages of  this  method  of  cooling  the 
cylinder  of  an  internal-combustion  engine 
are  discussed  very  fully  in  a  paper  by  Dr.  K. 
Schreber,  in  a  recent  issue  of  the  Revue 
Generate  des  Sciences,  and  some  valuable 
points  brought  out  for  practical  use. 

It  is  assumed  that  when  a  spray  of  water 
is  injected  into  a  highly  heated  cylinder 'the 
water  will,  be  immediately  vaporized,  this 
acting  to  lower  the  temperature  and  at  the 
same  time  convert  the  heat  into  mechanical 
energy,  acting  through  the  expansion  of  the 
steam  upon  the  piston.  While  this  action 
does  take  place,  it  is  found  in  practice, 
as  Dr.  Schreber  shows  theoretically  should 
be  the  case,  that  the  efficiency  of  the  engine 
is  lowered  by  the  injection  of  water,  as 


practised  by  Lenoir  and  his  imitators.  The 
energy  developed  by  the  vaporized  water  is 
abstracted  from  that  of  the  expanding  gases, 
and  the  total  result  is  inferior  to  that  which 
would  obtain  if  the  water  were  not  used. 
At  the  same  time  the  injection  of  the  water 
has  been  found  effective  in  protecting  the 
cylinder  from  becoming  overheated,  al- 
though in  practice  it  is  generally  used  in 
connection  with  an  external  circulation  in  a 
water  jacket. 

During  the  past  few  years,  however,  there 
has  been  designed  an  internal-combustion 
engine,  known  as  the  Banki  motor,  the  in- 
vention of  Professor  Banki,  of  Budapest, 
in  which  the  vapor  of  water  is  used  in  the 
cylinder,  and  which,  apparently  contrary  to 
theory,  has  shown  a  very  high  thermal  effi- 
ciency. Dr.  Schreber  examines  the  action 
of  this  engine,  and  shows  clearly  the  reason 
for  its  efficiency,  and  incidentally  throws 
much  light  upon  the  action  of  such  motors. 

It  is  well  understood  that  in  internal-com- 
bustion motors  a  high  degree  of  preliminary 
compression  is  necessary  in  order  that  a 
high  efficiency  be  obtained.  The  charge 
drawn  into  the  cylinder  must  be  highly  com- 
pressed on  the  return  stroke,  before  ignition 
takes  place,  and  the  higher  this  compression 
pressure  the  better  the  efficiency. 

The  ordinary  limit  to  high  compression  is 
the  temperature  of  ignition  of  the  explosive 
or  combustible  charge.  The  compression 
produces  heat,  and  with  the  usual  charges 
of  gas,  or  hydrocarbon  vapor,  and  air  it  is 
easy  to  reach  the  ignition  temperature  by 
compressions  lower  than  would  otherwise 
be  advantageous.  The  premature  ignitions 
thus  produced  are  objectionable  and  even 
dangerous,  and  cannot  be  permitted,  so  that 
a  lower  degree  of  compression  is  necessarily 
employed  than  is  desirable.  In  the  case  of  the 
Diesel  motor  the  air  is  compressed  alone,  so 
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that  there  is  no  limit  to  the  degree  of  com- 
pression by  reason  of  any  fear  of  ignition, 
the  liquid  fuel  being  injected  only  at  the  be- 
ginning of  the  stroke,  and  the  heat  of  com- 
pression being  used  as  a  means  of  ignition. 
In  the  Banki  motor  a  fine  spray  of  water  is 
injected  into  the  mixed  charge  of  air  and 
hydrocarbon  vapor  in  the  suction  pipe,  and 
vaporized  by  the  heat  of  compression,  the 
absorption  of  heat  thus  effected  enabling  a 
high  degree  of  compression  to  be  used  with 
safety.  The  economy  due  to  the  high  com- 
pression overbalances  the  loss  produced  by 
the  moisture,  and  the  net  gain  is  sufficient  to 
account  for  the  high  efficiency  of  the  motor. 

Dr.  Schreber  examines  the  conditions  of 
operation  in  the  Banki  motor,  and  shows 
that  even  with  the  arrangement  there 
adopted  the  addition  of  the  water  is  not 
effected  to  the  best  advantage.  Theory  indi- 
cates that  in  any  case  the  cooling  effect 
should  be  produced  with  the  least  possible 
proportion  of  moisture.  With  the  injection 
of  a  water  spray  into  the  suction  a  portion 
of  the  water  necessarily  gathers  in  the  form 
of  drops  upon  the  walls  of  the  cylinder  as 
the  piston  advances,  and  these  drops  are  not 
vaporized  until  the  explosion  occurs,  when 
the  heat  of  the  combustion  and  the  en- 
hanced temperature  of  the  cylinder  walls 
complete  the  evaporation.  This  action,  as 
already  mentioned,  diminishes  the  efficiency 
of  the  engine,  to  the  same  extent  as  if  the 
water  had  been  injected  during  the  expan- 
sion, and  to  this  extent  the  Banki  system  is 
defective. 

Dr.  Schreber  proceeds  to  discuss  the  prin- 
ciples upon  which  water  injection  may  be 
used  to  the  best  advantage.  Assuming  that 
the  real  object  of  the  water  is  to  keep  down 
the  compression  temperature  and  thus  per- 
mit a  high  degree  of  compression,  it  is  im- 
portant that  the  quantity  of  water  should 
be  kept  at  a  minimum,  and  that  it  should 
all  be  vaporized  during  the  compression.  It 
is  important  that  the  injection  should  not 
take  place  until  the  temperature  of  the  com- 
pression reaches  that  of  the  vaporization  of 
the  injected  liquid  at  the  corresponding 
pressure.  At  the  end  of  the  stroke  there 
should  be  a  slight  excess  of  temperature  in 
order  that  the  vaporization  should  be  com- 
pleted, this  insuring  the  absence  of  any 
liquid  drops  to  abstract  heat  from  the  en- 
suing combustion.   This  sequence  of  events 


may  be  regulated  by  experience,  data  for 
computation  being  as  yet  uncertain. 

Thus  far  the  injection  of  water  alone  has 
been  considered,  but  the  idea  may  be  con- 
tinued further.  If,  instead  of  gas,  or  vapor 
of  hydrocarbon  not  miscible  with  water,  me 
use  a  fuel,  such  as  alcohol,  with  which 
water  may  be  mingled  in  all  proportions,  it 
is  possible  to  extend  the  principle.  Dr. 
Schreber  discusses  the  action  of  a  two- 
cycle  motor,  but  the  principle  holds  good 
for  either  a  two-cycle  or  a  four-cycle 
engine.  The  charge  of  pure  air  is  com- 
pressed until  the  compression  temperature 
exceeds  that  of  vaporization  of  the  alcohol 
fuel,  at  which  moment  the  alcohol  is  in- 
jected and  vaporized  together  with  its  con- 
tained water.  The  degree  of  compression 
desired  may  be  controlled  by  the  propor- 
tion of  water,  this  being  kept  as  low  as 
possible  consistent  with  the  prevention  of 
premature  ignition. 

At  the  end  of  the  stroke  the  charge  is 
then  ignited  in  the  usual  manner,  and  the 
cycle  is  completed.  It  will  be  seen  that  this 
differs  from  the  Diesel  motor  in  that  the 
liquid  fuel,  with  its  contained  water,  is  not 
ignited  by  the  compression,  but  merely 
vaporized,  although  the  action  resembles 
that  of  Diesel  in  giving  the  air  a  prelimi- 
nary compression  before  the  fuel  is  injected. 
The  method  appears  to  eliminate  one  of  the 
difficulties  heretofore  existing  in  alcohol 
motors,  that  of  the  carburetter,  since  the 
carburetter  is  entirely  replaced  by  the 
vaporizing  action  of  the  heat  of  compres- 
sion. The  degree  of  compression  may  not 
be  carried  so  high  as  to  reach  the  ignition 
point  of  the  charge,  but  it  can  reach  a  much 
higher  temperature  than  would  be  possible 
safely  if  the  water  were  not  present. 

Dr.  Schreber  gives  an  elaborate  thermo- 
dynamic discussion  of  an  engine  operating 
with  a  liquid  fuel  injected  during  the  middle 
of  the  compression  portion  of  the  cycle, 
showing  that  an  alcohol  motor  constructed 
on  this  principle  should  have  distinct  ad- 
vantages, and  it  is  to  be  hoped  that  such  a 
motor  may  be  given  opportunity  for  prac- 
tical trial  and  scientific  test.  There  is  no 
doubt  that  alcohol  may  be  used  with  success 
in  the  Diesel  motor,  and  the  whole  field  of 
internal-combustion  motor  design  appears  to 
be  open  to  the  fuel  which  is  being  liberated 
by  relief  from  excessive  taxation. 


CHARACTERISTICS  OF  STEAM  COAL. 


AN  EXAMINATION  OF  SOME  CHARACTERISTICS  OF  COAL  AS  AFFECTING  PERFORMANCE  WITH 

STEAM  BOILERS. 

W.  L.  Abbott — Western  Society  of  Engineers, 


4\X7lTH  the  active  interest  which  is 
*  *  being  taken  in  the  study  of  the 
nature  and  fuel  value  of  American 
coals  there  has  appeared  an  especial  desire 
to  determine  the  best  methods  of  using 
fuels  of  the  lower  values  and  costs.  In 
this  matter  the  Western  Society  of  Engi- 
neers has  taken  an  active  part,  some  useful 
papers  having  been  recently  presented 
before  it  dealing  with  the  subject.  Last 
month  we  reviewed  in  these  columns  the 
paper  of  Mr.  Bement  upon  practical 
methods  of  testing  coals,  and  now  we  have 
one  by  Mr.  W.  L.  Abbott  showing  the  in- 
fluence of  the  fuel  upon  the  performance 
of  a  steam  boiler,  with  especial  reference  to 
the  efficient  use  of  screenings. 

"  The  apparatus  employed  in  the  re- 
searches to  be  considered  consisted  of  two 
Babcock  &  Wilcox  boilers,  one  being  14 
tubes  high  and  18  wide,  of  approximately 
5,000  square  ft.  of  heating  surface,  fitted 
with  a  chain-grate  stoker  75  square  ft.  in 
area,  which  discharged  the  gases  of  the 
fire  from  under  an  ignition  arch  5  ft.  long, 
immediately  among  the  tubes  of  the  boiler; 
this  boiler  was  also  fitted  with  a  Babcock 
&  Wilcox  superheater  having  an  approxi- 
mate area  of  1,000  square  ft.  The  other 
apparatus  employed  in  one  of  the  series 
of  tests  differed  only  in  sizes;  its  boiler 
was  12  tubes  high  and  16  wide,  contained 
4,000  square  ft.  of  heating  surface,  was 
provided  with  a  superheater,  and  served 
with  a  chain-grate  stoker  66  square  ft.  in 
area. 

"The  experiments  were  for  the  purpose 
of « studying  the  following  features  and 
their  influence  with  the  particular  apparatus 
used,  and  are  presented  in  the  following 
order : — 

"  Effect  on  capacity  and  efficiency  due  to 
coal  of  different  sizes.  Influence  of  ash 
in  coal  on  capacity  and  efficiency.  Effect 
of  variation  in  size  of  coal  screenings. 
Results  of  different  thicknesses  of  fire. 

"The  experiments  consisted  in  the  use 
of  coal  separated  into  various  sizes  by 
means   of   screens   having  the  following 


square  openings:  0.25,  0.50,  0.75,  1.0,  and 
1.25  inches.  The  coal  was  all  from  one  lot, 
so  that  the  different  portions  resulting  from 
the  screening  process  were  necessarily  the 
"  same  kind  of  coal,"  except  that  some 
portions  were  uniformly  larger  and  others 
smaller,  and  that  the  smallest,  on  account 
of  its  size,  was  higher  in  ash." 

The  tests  made  with  the  fuels  of  these 
five  different  sizes  were  conducted  with 
much  care  to  insure  that  all  conditions,  ex- 
cepting the  size,  were  constant.  Plotting 
the  results  in  the  form  of  diagrams,  it 
appears  that  the  maximum  efficiency  was 
obtained  with  the  coal  which  passed  the 
0.75  inch  screen,  this  attaining  about  70 
per  cent.,  the  curve  at  this  point  being 
nearly  flat,  and  indicating  the  efficiency  to 
be  nearly  constant  for  sizes  from  %  to  % 
inch.  The  maximum  capacity  was  found 
with  coal  of  about  the  same  size,  this  curve 
being  much  sharper,  however,  dropping  off 
rapidly  each  side  of  a  point  indicating  about 
Y%  inch  size. 

The  percentage  of  ash  in  the  several 
sizes  showed  a  marked  increase  in  the 
proportion  of  ash  in  the  smaller  coal,  this 
being  undoubtedly  due  to  the  fact  that  the 
fine-sized  foreign  matter  separated  from 
the  larger  coal,  or  from  the  roof  or  floor 
of  the  mine,  naturally  finds  its  way  into 
the  smaller  coal.  Tests  to  determine  the 
influence  of  ash  in  coal  on  the  efficiency 
and  capacity  of  a  boiler  give  some  very 
interesting  results.  If  the  ash  acted  merely 
as  a  diluent  it  should  affect  only  the  capac- 
ity and  not  the  efficiency  of  the  boiler.  If, 
however,  its  presence  offers  any  obstruction 
to  the  combustion  process,  it  is  doubly 
harmful. 

The  results  of  the  presence  of  varying 
quantities  of  ash  are  given  in  diagrams 
showing  the  results  of  tests  up  to  40  per 
cent.,  and  both  capacity  and  efficiency  are 
shown  to  be  affected. 

"  It  appears  that  the  useful  effect  from  the 
fuel  drops  to  zero  with  40  per  cent,  of 
ash,  notwithstanding  the  fact  that  the  other 
60  per  cent,  of  the  composition  was  pure 
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coal.  The  fact  should  be  emphasized  that 
although  over  half  of  the  composition  fed 
to  the  fire  was  fuel,  it  burned  without  pro- 
ducing any  useful  effect,  for  which  there 
are  two  reasons :  one,  that  on  account  of 
obstructed  air  supply  through  the  fuel  bed, 
incomplete  combustion  and  escaping  hydro- 
carbons carried  away  a  portion  of  the  heat, 
because  the  gases  passed  immediately 
among  the  tubes  of  the  boiler.  The  other 
is,  that  owing  to  the  presence  of  an  excess 
of  ash,  the  percentage  of  fuel  on  the  rear 
portion  of  the  grate  is  greatly  reduced.  On 
this  account  a  larger  proportion  of  the  air 
passing  through  the  fuel  bed  does  not  com- 
bine with  the  fuel,  but  enters  the  furnace  as 
free  air.  As  the  prime  function  of  a 
furnace  is  to  heat  the  gases  passing  through 
it,  any  increase  in  the  amount  of  air  enter- 
ing the  furnace  without  a  corresponding  in- 
crease in  the  amount  of  fuel  burned  must 
result  in  a  lowering  of  the  furnace 
temperature. 

"  This  lowering  of  temperature,  besides 
making  a  long  smoky  flame  which  reaches 
up  among  the  boiler  tubes,  and  is  there 
chilled  to  below  the  burning  point,  also  re- 
acts on  the  fuel  bed,  reducing  the  rate  of 
combustion  and  still  further  increasing  the 
adulteration  of  the  furnaces  gases  with 
free  air.  When  the  temperature  of  the 
furnace  has  been  thus  reduced  to  about 
600  degrees  Fahrenheit  the  boiler  is  unable 
to  absorb  any  more  heat  than  is  necessary 
to  make  up  for  radiation  losses." 

The  effects  of  variations  in  the  size  of 
coal  screenings  also  formed  a  portion  of 
the  investigations  of  Mr.  Abbott.  Making 
a  diagram  for  sizes  advancing  in  fractions 
of  an  inch  by  tenths  from  zero  to  t*u}  for  the 
corresponding  efficiencies  some  instructive 
results  were  obtained  bearing  upon  the 
commercial  value  of  the  fuel. 

"  The  curves  for  both  efficiency  and 
capacity  drop  midway  between  the  tests 
with  both  small  and  large  coal.  This  is  a 
peculiarity  which  may  be  explained  as 
follows :  Performance  becomes  better  as  the 
size  of  coal  increases,  until  a  point  is 
reached  when  the  quantity  of  large  pieces 
becomes  so  great  that  there  is  not  enough 
fine  material  to  properly  close  the  inter- 
stices between,  with  the  result  that  per- 
formance drops  off,  due  to  excess  of  air, 
until  a  condition  is  reached  when  all  the 


pieces  of  fuel  approach  uniformity,  when,, 
owing  to  greater  agreement  in  size,  they 
fit  together  better,  and  in  a  measure  pro- 
duce a  homogeneous  mass  similar  to  that 
secured  by  the  fine  dust  filling  the  spaces 
in  the  fuel  bed  in  the  first  case. 

"  The  presence  of  fine  dust  in  excess  is  a 
great  and  important  source  of  trouble. 
Thus  coal  through  a  0.25  in.  square  screen 
produced  only  108  h.  p.,  yet  a  size  of  fuel 
which  will  pass  through  a  0.25  in.  round 
hole  (a  smaller  aperture  than  the  square 
opening)  will  produce  as  high  as  600  h.  p. 
under  the  same  boiler.  It  is  true  that  the 
lower  ash  content  of  the  washed  coal  has 
a  considerable  influence,  but  this  is  offset  by 
the  larger  size  of  the  square  screen  as 
against  the  round  one. 

"The  results  are  influenced  by  the 
thickness  of  the  fire.  An  excess  of  air  ac- 
companies a  thin  fire,  and  because  of  it, 
efficiency  produced  through  the  boiler 
is  affected.  On  the  other  hand,  a  thick  fire 
reduces  the  excess  of  air,  but  increases  the 
volume  of  hydrocarbon  gases  which 
leaves  the  surface,  or,  in  other  words, 
makes  more  smoke.  If  a  furnace  is  lo- 
cated between  the  boiler  and  stoker,  these 
gases  will  be  burned,  otherwise  they  will 
largely  escape  among  the  tubes  of  the 
boiler  as  they  did  in  this  case.  There- 
fore, under  these  conditions,  a  thin  fire  in- 
creases the  loss  due  to  excess  of  air,  but 
decreases  that  due  to  smoke  and  incomplete 
combustion.  On  the  other  hand,  a  thick 
fire  reduces  the  excess  of  air  but  increases 
the  smoke  and  escaping  combustible  gas, 
and  so  the  best  thickness  of  fire  may  be  a 
matter  of  importance. 

"  The  value  of  coal  screenings  is  affected 
by  four  variables,  which  are  heating  power, 
moisture,  ash,  and  size  of  the  pieces  of  coal. 
Heating  power  of  the  pure  coal — in  other 
words,  free  from  ash  and  moisture,  the 
real  coal— ranges  from  13,800  as  the  mini- 
mum to  a  maximum  of  14,500  British 
thermal  units  per  lb.,  and  moisture  from 
about  9  to  14  per  cent.  These  two  charac- 
teristics, however,  are  of  minimum  im- 
portance, as  either  can  affect  the  result 
by  only  a  comparatively  small  amount. 
With  the  other  two  features,  amount  of 
ash  and  size  of  the  pieces,  each  may  exert 
an  influence  of  such  moment  that  they 
cause  the  fuel  to  be  valueless. 


INTERURBAN  RAILWAY  CONSTRUCTION. 


ENGINEERING  AND  COMMERCIAL  CONSIDERATIONS  INVOLVED   IN   THE   CONSTRUCTION  OF 
ELECTRIC  RAILWAYS  FOR  INTERURBAN  TRAFFIC. 

Guy  Morrison  Walker — Electrical  Review. 

the  receiver  for  a  year  or  two  longer,  in 


DURING  the  past  ten  years  the  con- 
struction of  interurban  electric  rail- 
ways has  grown  from  the  experi- 
mental stage  to  a  business  covering  all  parts 
of  the  United  States.  Naturally  such  a  de- 
velopment has  had  to  contend  with  new 
problems,  and  these  problems  are  discussed 
in  a  very  thorough  way  in  an  address  de- 
livered at  Sibley  College,  Cornell  Univer- 
sity, by  Mr.  Guy  Morrison  Walker,  and 
published  in  a  recent  issue  of  the  Electrical 
Review. 

Mr.  Walker  calls  attention  to  the  fact 
that  in  such  work,  as  indeed  nearly  all  de- 
partments of  applied  science,  there  is  a  con- 
stant conflict  between  diametrically  oppos- 
ing views,  those  of  the  engineer  and  those 
of  the  promoter  or  broker.  As  he  is  ad- 
dressing engineers  he  naturally  endeavors 
to  show  the  manner  in  which  the  engineer 
may  attain  the  best  results  from  a  construc- 
tion viewpoint,  at  the  same  time  warning 
him  of  the  commercial  problems  which, 
after  all,  are  the  ones  which  the  construc- 
tion is  intended  to  meet. 

"  There  is  a  strong  disposition  on  the 
part  of  most  engineers  to  spend  on  the 
construction  of  a  road  all  the  money  that 
they  can  get  their  backers  or  clients  to  put 
up.  Even  at  the  present  time  the  most 
serious  handicap  upon  existing  roads  and 
the  most  serious  obstacle  to  the  further 
development  of  interurben  railways  in  the 
heavy  construction  advised  by  most  engi- 
neers and  the  heavy  equipment  almost  uni- 
versally recommended  by  manufacturers. 

"  The  promoters  and  owners  of  these 
properties  have  not  generally  taken  the 
public  into  their  confidence,  and  so  it  is 
only  those  .who  are  on  the  inside  and  to 
whom  come  the  frequent  appeals  for  finan- 
cial assistance,  who  know  the  old,  old 
story  of  elaborate  construction,  built  at 
tremendous  cost,  and  heavy  equipment  run 
at  enormous  expense,  in  advance  of  the 
development  of  traffic.  Many  of  these 
roads  have  struggled  along  borrowing  the 
money  with  which  to  pay  fixed  charges 
and  striving  to  keep  out  of  the  hands  of 


the  hope  that  by  that  time  the  traffic  will 
have  developed  enough  to  enable  them  to 
pay  their  way. 

"  It  is  impossible  to  estimate  how  much 
the  development  of  interurban  railways  has 
been  retarded  by  these  false  standards  of 
physical  perfection,  and  the  time  has  come 
when  the  interest  and  rights  of  bankers 
and  investors  whose  capital  has  been  tied 
up  in  unremunerative  projects,  are  entitled 
to  paramount  consideration,  and  I  wish  to 
impress  upon  you  that  as  engineers,  you 
have  no  more  right  to  experiment  at  the 
expense  of  your  clients  in  an  undertaking 
which  they  expect  to  be  remunerative,  than 
has  a  physician  to  take  liberties  with  the 
body  of  his  patient." 

Mr.  Walker  emphasises  the  interest 
which  the  engineer  has  in  the  ultimate  com- 
mercial success  of  his  work,  and  strives  to 
impress  upon  the  young  engineer  the  im- 
portance to  himself  that  his  clients  should 
profit  by  his  work.  Not  only  is  his  pro- 
fessional reputation  involved,  but  future 
business  often  depends  upon  previous  suc- 
cess, and  the  large  fee  will  be  cheerfully 
paid  from  a  successful  enterprise  when  a 
pittance  will  be  grudged  from  a  wreck. 

"  In  considering  a  new  proposition  you 
should  first  determine  what  investment  the 
territory  will  support.  Be  assured  that  the 
necessary  capital  is  in  sight  and  then  plan 
a  completed  and  earning  plant  to  come 
within  the  limits  of  the  proposed  invest- 
ment. It  is  one  of  the  most  common  com- 
plaints against  engineers  that  the  com- 
pletion of  their  plans  usually  costs  fifty 
per  cent  more  than  their  estimates.  As  a 
rule  there  is  nothing  so  worthless  as  the 
engineers'  report,  which  the  promoters  lay 
before  bankers  and  financiers,  unless  it  be 
the  franchises  of  which  they  talk  so  glibly 
and  for  which  they  claim  to  have  expended 
such  large  sums.  After  the  surveys  neces- 
sary to  locate  the  line,  which  should  not 
cost  much,  the  first  expenditure  of  money 
should  be  for  the  securing  of  all  the  right 
of  way  that  can  be  secured  without  con- 
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demnation  proceedings,  and  then  suit 
should  be  at  once  instituted  against  these. 
The  reason  for  this  is,  that  if  an  enter- 
prise has  any  merit  in  it  whatever,  its 
success  is  assured  from  the  time  that  it 
owns  a  continuous  strip  of  right  of  way 
between  the  proposed  terminals,  while  if  it 
has  no  merit  there  is  no  expenditure  that 
involves  less  loss,  for  the  fact  is  that  the 
importance  of  transportation  is  so  great 
that  there  are  few  real  estate  holdings  that 
appreciate  in  value  as  do  these  compara- 
tively worthless  small  tracts  when  strung 
together  in  a  continuous  line  from  city  to 
city." 

After  the  right  of  way  comes  the  actual 
construction  work,  including  grading,  track, 
and  power  house.  Mr.  Walker  lays  stress 
upon  the  making  of  a  good  showing  in  the 
matter  of  pushing  the  work  ahead  to  the 
completion  of  a  continuous  line  between  the 
terminals,  even  if  the  work  may  not  be  of 
the  most  solid  and  massive  character  at  the 
first.  A  portion  of  the  line,  no  matter  how 
well  built,  is  ineffective  compared  with  a 
completed  job  which  may  be  subject  to  im- 
provement with  the  demands  of  traffic,  and 
the  encouragement  to  investors  from  such 
a  showing  is  always  marked. 

Again,  it  is  a  mistake  to  instal  a  power 
house  large  enough  for  all  possible  exten- 
sions and  requirements,  instead  of  waiting 
until  the  success  of  the  immediate  line  is 
assured.  It  is  the  mileage  which  earns  the 
money,  and  it  is  undesirable  to  burden  a 
small  proposition  with  the  capital  charge  of 
a  larger  power  house  than  is  really  needed. 

"  The  proper  plan  is  to  instal  units,  sec- 
ond hand,  if  possible,  no  larger  than  the 
existing  mileage  needs  for  its  operation, 
installing  additional  units  as  fast  as  its 
growth  and  extension  may  make  necessary, 
until  the  territory  has  been  reasonably 
covered,  and  the  traffic  developed  to  the 
point  where  the  mileage  can  properly  use 
and  the  earnings  carry  the  cost  of  a  suit- 
able power-house,  for  when  this  time 
comes,  the  original  units  are  not  loss,  but 
may  be-  reinstalled  in  other  places  to  carry 
other  plants  through  a  similar  period  of 
development.  There  is  no  other  initial 
economy  that  pays  as  this  does,  for  it  is 
rarely  possible  to  anticipate  the  power  de- 
mands of  a  territory,  and  great  loss  has 
been  incurred  by  attempting  to  do  so. 


"  One  of  the  most  foolish  extravagances 
is  the  building  of  a  double-track  road 
where  a  single  track  will  carry  all  the 
traffic  that  can  be  developed  for  years  to 
come,  for,  with  your  right  of  way  and 
grade,  it  is  a  simple  matter  to  supply  the 
second-  track  when  the  traffic  becomes  too 
heavy  for  the  first.  So,  if  you  really  must 
have  fifty  miles  of  track,  and  the  distance 
is  only  twenty-five  miles,  find  some  other 
place  to  build  the  other  twenty-five  miles, 
for  it  is  far  better  to  have  two  single- 
track  roads  paying  big  dividends  than  a 
fine  double-track  proposition  that  does  not 
earn  its  fixed  charges." 

The  question  of  equipment  is  discussed 
very  fully  by  Mr.  Walker,  and  here  again 
he  warns  the  engineer  about  burdening  a 
new  enterprise  with  too  heavy  a  charge. 
The  estimating  of  probable  traffic  is  a  mat- 
ter in  which  the  inexperienced  engineer  is 
apt  to  make  serious  mistakes,  and  this  sub- 
ject should  form  matter  for  distinct  and 
careful  study. 

"  In  estimating  the  traffic  from  a  pro- 
posed interurban  road,  you  will  find  it  un- 
safe to  consider  the  population  of  your 
larger  terminus.  This  larger  terminus  is< 
extremely  necessary  for  the  success  of  such* 
a  road,  for  you  must  have  some  place  to 
which  the  people  along  the  line  desire  to» 
go,  but  you  will  find  that  the  people  of  the 
larger  cities  have  little  business  and  no* 
inclination  to  leave  their  large  city  and 
ride  out  to  the  smaller  points  along  the 
line,  so  you  must  begin  by  ignoring  the 
population  in  the  large  city.  You  will  also 
find  that  the  much-talked-of  farmer  traffic 
is  so  small  as  to  be  almost  a  negligible 
quantity.  The  riding  population,  which 
must  be  the  source  of  your  earnings,  you 
will  find  to  be  the  population  of  the  villages 
and  towns  that  you  reach,  who  seek  the 
large  terminal  for  business  or  pleasure. 

"  For  the  proper  support  of  an  interurban 
railroad  this  urban  population,  outside  of 
the  large  terminus,  should  not  be  less  than 
750  per  mile,  and  you  will  find  that  such  a 
population  will  yield  about  five  dollars  per 
capita.  Such  a  population  will  support  an 
electric  railway  as  ordinarily  built,  paying 
ordinary  fixed  charges  on  a  bonded  debt, 
large  enough  to  cover  the  cost  of  its  con- 
struction, but  without  profit  to  the  pro- 
moters or  stockholders.     In  order  to  be: 
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profitable,  such  a  line  should  have  an  inter- 
urban  population,  outside  of  the  larger 
terminus,  of  at  least  ten  hundred  per  mile 
of  track.  Should  this  population,  however, 
be  less  than  750  per  mile  of  track,  the 
proposition  is  likely  to  prove  a  failure  un- 
less built  with  extraordinary  economy. 

"It  is  hard  to  discuss  the  cost  of  con- 
struction of  interurban  roads,  because  so  few 
of  them  are  built  with  real  money.  There 
is  so  much  waste  in  the  methods  of  the 
ordinary  promoter,  and  his  ways  of  raising 
capital  are  not  only  expensive,  but  his  lack 
of  credit  makes  the  carrying  charges  during 
the  period  of  construction  extremely  high. 


If  built  and  paid  for  with  real  money  these 
roads  should  vary  in  cost  from  $16,000  to 
$25,000  per  mile,  according  to  cost  of  right 
of  way,  weight  of  rail,  and  power  and 
equipment  used.  In  no  case  should  they 
exceed  this  higher  sum  unless  there  exists 
in  the  particular  place  some  physical  diffi- 
culties, such  as  a  large  amount  of  tunnel- 
ing, rock  cuts,  or  heavy  bridging. 

"  On  the  other  hand,  I  have  known  one 
or  two  very  profitable  propositions  doing 
good  service  in  small  communities  that 
have  been  built  for  less  than  $15,000  per 
mile,  these  sums  including  in  all  cases  the 
cost  of  power-house  and  equipment." 


ELECTRIC  CANAL  TRACTION. 


PRACTICAL  EXPERIENCE  WITH  MECHANICAL  AND  ELECTRICAL  TRACTION  ON  THE  TELTOW 

CANAL. 


Erich  Block — Elektrotechnische  Zeitschrift. 


WITH  the  development  of  internal 
waterways  in  competition  with  rail- 
way transport  there  has  naturally 
come  a  disposition  to  substitute  mechanical 
for  animal  traction,  and  many  attempts  have 
been  made  to  devise  some  system  which 
should  be  commercially  acceptable. 

Since  the  chief  advantage  of  canal  trans- 
port lies  in  its  low  cost,  any  system  of 
traction,  to  be  successful,  must  be  cheap, 
and  it  is  this  fact  which  has  prevented 
many  of  the  otherwise  satisfactory  plans 
from  coming  into  use.  The  latest  develop- 
ment of  canal  traction  to  attract  attention 
is  the  electrical  system  introduced  on  the 
completed  portion  of  the  Teltow  canal,  a 
portion  of  the  great  system  intended  ulti- 
mately to  connect  the  Oder  and  the  Elbe, 
and  from  an  account  of  this  work  by  Hen- 
Erich  Block,  the  government  constructor 
of  the  works,  published  in  recent  issues  of 
the  Elektrotechnische  Zeitschrift,  we  ab- 
stract some  of  the  features  of  interest 
relating  to  the  undertaking. 

The  portion  of  the  work  now  known  as 
the  Teltow  canal  represents  the  section  of 
the  larger  waterway  extending  from  the 
Oder  to  the  Spree,  passing  through  the 
province  of  Teltow,  a  suburb  of  Berlin. 
The  canal  prism  is  2.5  metres  deep,  20 
metres  wide  at  the  bottom,  and  30  metres 
wide  at  the  surface,  including  in  its  course 
some  small  lakes  in  the  vicinity  of  Berlin, 


and  serving  as  a  drainage  channel  for  the 
marshy  district  near  Machnow.  The  canal 
is  intended  to  permit  two  barges  of  600  tons 
capacity  to  pass  each  other  readily,  and  as 
the  route  passes  through  an  active  indus- 
trial district  there  are  numerous  bridges 
spanning  the  channel,  and  various  manufac- 
turing sites  along  the  banks.  Tow-paths 
are  provided  on  both  sides,  and  the  banks 
are  well  protected  against  the  action  of 
waves  which  may  be  produced  by  the  barges 
and  tow-boats,  while  harbors  have  been  ar- 
ranged at  numerous  points  to  enable  mer- 
chandise to  be  handled  without  interfering 
with  transport.  There  is  but  one  lock  in 
this  portion  of  the  canal,  with  a  lift  of 
about  3  metres,  this  varying  slightly  accord- 
ing to  the  state  of  the  water  levels  in  the 
Spree  and  the  Havel.  The  lock  gates  and 
mechanism  are  arranged  to  be  operated  by 
electric  motors,  this  enabling  the  time  for 
the  passage  of  the  boats  through  the  lock 
to  be  greatly  expedited. 

In  considering  the  choice  of  traction 
method  the  success  which  had  been  attained 
several  years  ago  on  a  smaller  scale  with 
electric  traction  on  the  Finow  canal  and  on 
the  Douai  canal  by  the  Siemens  &  Halske 
system  attracted  attention,  and  it  was  deter- 
mined to  adopt  a  similar  plan  for  the  pres- 
ent undertaking.  In  pursuance  of  this 
decision  it  was  settled  that  no  other  method 
of  towing  should  be  permitted,  since  the 
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economical  success  of  the  plan  would  be 
undoubtedly  impaired  by  the  unavoidable 
interference  of  more  than  one  system. 

The  plan  as  finally  adopted  on  the  Teltow 
canal  includes  the  construction  of  a  light 
railway  of  i  metre  gauge  on  each  tow-path, 
on  which  electric  locomotives  or  tractors 
are  run,  the  current  being  taken  from  over- 
head wires  by  pole-collectors  of  the  sliding- 
bow  type.  The  locomotives,  of  about  4 
tons  weight,  are  fitted  with  a  series-wound 
motor  of  8  horse  power,  for  traction,  a  3 
horse-power  motor  for  manipulating  the 
towing  mast,  and  another  3  horse-power 
motor  connected  to  a  drum  upon  which  the 
tow-rope  may  be  wound. 

Since  the  pull  on  the  tow-rope  tends  to 
overturn  the  locomotive,  on  account  of  the 
oblique  position  of  the  rope,  the  weight 
upon  the  locomotive  is  so  distributed  as  to 
cause  the  greater  portion  of  the  load  to  fall 
upon  the  land  side  of  the  track.  The  tow- 
ing mast  can  be  raised  or  lowered  by  its 
own  motor,  under  full  control  of  the  driver, 
so  that  the  rope  may  clear  any  obstructions, 
or  pass  under  bridges,  the  normal  position 
being  as  low  as  practicable  in  order  to  mini- 
mize the  tendency  to  tilt  to  locomotive. 

The  tow-rope,  a  steel  cable  10  mm.  in 
diameter,  passes  through  a  collor  on  the 
end  of  the  mast,  and  is  attached  to  a  drum, 
which,  as  already  stated,  has  its  own  elec- 
tric motor,  attached,  not  directly,  but 
through  the  medium  of  a  sliding  friction 
clutch.  The  friction  of  the  clutch  is  some- 
what in  excess  of  the  normal  traction  pull, 
so  that  provision  is  made  against  any  sud- 
den shock  or  resistance,  while  the  clutch 
may  also  be  released  and  the  locomotive 
permitted  to  run  ahead  the  entire  length  of 
the  cable,  and  wind  up  the  load  again  at  the 
will  of  the  driver.  In  connection  with  the 
operation  of  these  locomotives  Herr  Block 
remarks  that  while  it  is  possible  that  ma- 
chines of  a  somewhat  higher  efficiency 
might  possibly  have  been  designed,  it  must 
be  remembered  that  the  cost  of  the  electri- 
cal energy  forms  only  about  one-eighth  of 
the  total  cost  of  traction,  so  that  there  is 
not  room  for  much  gain  in  economy  by 
increasing  the  efficiency  of  the  locomotives. 

Since  there  are  two  lake  sections  on  the 
canal  it  has  been  found  necessary  to  pro- 
vide tow-boats  to  haul  the  barges  over  those 
portions  of  the  route.    Experiments  were 


made  with  tow-boats  propelled  by  gasoline 
motors,  and  by  suction-gas  engines,  but 
these  not  proving  satisfactory,  trials  were 
given  to  electrically-propelled  boats,  using 
.accumulators,  and  taking  current  from  over- 
head conductors.  The  latter  method  proved 
by  far  the  most  desirable  from  an  economi- 
cal point  of  view,  although  the  tow-boat 
was  soon  demonstrated  to  be  far  less  effi- 
cient than  the  traction  locomotive,  the  cur- 
rent consumption  being  about  three  times 
as  great  for  the  boat  as  for  the  locomotive. 
The  boats  in  use  are  equipped  with  accumu- 
lators, as  well  as  with  overhead  connections, 
the  latter  being  of  two  types,  the  ordinary 
trolley  pole  and  the  Lombard-Gerin  col- 
lector, this  latter  apparatus  being  similar  to 
that  used  in  the  so-called  trackless  trolley. 
A  small  motor  is  arranged  in  a  trolley  car- 
riage running  on  the  overhead  wire,  the 
motor  being  driven  from  a  three-phase  gen- 
erator on  the  boat,  propelling  the  collector 
ahead  of  the  boat  at.  the  same  speed  as  the 
vessel  itself.  With  the  ordinary  trolley 
poles  there  is  some  difficulty  in  maintaining 
contact,  and  with  the  Lombard-Gerin  col- 
lector the  speed  control  does  not  always 
work  satisfactorily,  so  that  the  accumulators 
form  a  desirable  auxiliary. 

In  order  to  insure  the  economy  in  opera- 
tion which  is  essential  to  successful  me- 
chanical traction  for  canal  service,  the  elec- 
tric generating  station  was  designed  to 
supply  the  current  at  the  lowest  practicable 
rate,  and  hence  the  generating  station  was 
designed  to  produce  an  excess  of  current 
for  power  supply  to  manufacturing  estab- 
lishments as  well  as  to  the  canal  service.  In 
order  to  retain  full  control,  the  plan  adopted 
was  to  supply  current  to  the  canal  and  to 
the  municipality,  the  latter  alone  disposing 
of  the  power  to  the  industrial  establish- 
ments. With  an  average  traffic  of  two  mil- 
lion tons  per  year  the  canal  service  is  esti- 
mated to  require  about  500  horse  power, 
while  the  power  station  is  designed  for  2,300 
horse  power,  divided  into  two  turbine  units 
of  1,000  horse  power  each,  and  one  recipro- 
cating-engine unit  of  300  horse  power.  The 
turbines  are  of  the  Zoelly  type,  and  the 
reciprocating  engine  is  a  horizontal  tandem 
machine.  Each  steam  set  is  connected  to 
two  dynamos,  one  delivering  three-phase 
current  at  6,000  volts  and  the  other  con- 
tinuous current8  at  600  volts,  the  latter  cur- 
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rent  being  for  the  towing  near  the  station 
and  the  former  for  transmission  and  con- 
version for  the  more  distant  points. 

The  principal  element  in  the  success  of 
such  an  equipment  as  that  installed  on  the. 
Teltow  canal  is  the  possibility  of  keeping 
the  cost  of  traction  down  to  a  point  where 
it  can  compare  with  animal  haulage,  and 
compete  with  railway  transport.  The  ex- 
perience already  obtained  is  hardly  sufficient 
to  enable  reliable  comparisons  to  be  made, 
but  it  is  apparent  that  such  a  system  de- 
mands a  heavy  traffic  for  its  permanent  suc- 
cess. The  indications  are  that  for  an  annual 
traffic  of  2,000,000  tons,  electric  haulage 


costs  about  as  much  as  the  use  of  steam 
tow-rboats.  For  heavier  service  the  advan- 
tage is  in  favor  of  the  electricity,  being 
about  80  per  cent  of  the  steam  cost  for  a 
traffic  of  4,000,000  tons.  These  results  are 
based  on  loads  of  1,200  tons,  or  two  600-ton 
barges  for  each  locomotive,  as  the  system  is 
now  operated. 

The  operation  of  the  Teltow  canal  will 
be  watched  with  the  greatest  interest,  both 
in  Germany,  where  the  manner  of  the  de- 
velopment of  the  whole  system  of  internal 
waterways,  and  in  other  countries,  in  which 
the  entire  subject  is  involved  in  the  matter 
of  efficient  mechanical  traction. 


THE  COST  OF  POWER. 


A  REVIEW  OP  THE  INDUSTRIAL  POWER  PROBLEM  IN  GREAT  BRITAIN  WITH  REFERENCE  TO 

COMMERCIAL  EFFICIENCY. 

W.  B.  Esson — Civil  and  Mechanical  Engineers'  Society. 


T  N  a  presidental  address  recently  delivered 
before  the  Civil  and  Mechanical  Engi- 
neers* Society  by  Mr.  W.  B.  Esson, 
the  industrial  power  problem,  in  its  re- 
lations to  commercial  efficiency,  is  dis- 
cussed in  a  manner  which  demands  atten- 
tion and  review.  Mr.  Esson  considers  the 
cost  of  the  generation  and  distribution  of 
power  with  regard  to  conditions  obtaining 
in  Great  Britain,  with  a  view  of  determin- 
ing the  best  source  of  power  for  a  central 
station,  as  compared  with  the  costs  in  an 
isolated  plant,  the  whole  question  being 
broadly  reviewed,  while  actual  costs  are 
carefully  worked  out. 

Taking  steam,  gas,  or  oil  engines  as 
available  for  the  purpose,  and  assuming  a 
single  unit  of  500  brake  horse  power,  or 
about  470  electrical  horse  power  as  a  size 
comparable  with  that  of  an  isolated  plant, 
running  for  2,800  hours  per  year,  the 
electrical  output  figures  out  about  1,000,000 
electrical  horse-power  hours  yearly. 

"A  triple  expansion  steam  engine  of  the 
size  mentioned  running  condensing  at  300 
revs,  per  min.  with  150  lb.  pressure,  and, 
say,  100  deg.  superheat,  will  require  no 
more  than  14  lb.  of  steam  per  electrical 
horse-power  per  hour  at  full  load,  of  16  lb. 
at  half  load,  or  working  non-condensing 
20  lb.  and  24  lb.  respectively.  As  a  general 
rule  from  20  to  30  per  cent,  of  the  heat  in 
the  fuel  cannot  be  utilised  as  it  passes  up 


the  chimney  in  the  waste  gases,  and  is  dis- 
sipated by  radiation  from  the  furnaces  and 
flues.  Accordingly,  from  70  to  80  per  cent, 
only  of  the  heat  in  the  fuel  reaches  the 
water,  though  it  is  claimed  that  with  water- 
tube  boilers,  economiser,  chain  grate  stokers 
and  superheaters  as  much  as  85  per  cent, 
of  the  thermal  units  in  a  high-class  coal 
has  been  returned  in  steam.  As  in  different 
types  of  engine  the .  disparity  between  the 
fuel  consumption  at  full  and  reduced  load 
is  not  the  same,  we  will  take  in  all  cases 
the  mean  consumption  between  full  load 
and  half  load,  and  there  is  no  doubt  that 
under  this  assumption,  with  the  power  pro- 
ducing plant  carefully  designed  throughout, 
we  can  easily  get  when  working  condensing 
and  with  superheat  an  electrical  horse- 
power-hour for  every  2.25  lb.  of  bituminous 
slack  consumed  in  the  furnaces.  This 
makes  ample  allowance  for  the  steam  used 
in  the  auxiliary  plant  and  for  the  coal 
used  in  lighting  up,  etc.  As  this  class  of 
fuel  can  be  obtained  in  the  manufacturing 
districts  at  a  cost  of  7s.  6d.  per  ton  de- 
livered in  the  boiler  house,  or  about  25  lb. 
for  id.,  it  will  be  seen  that  for  steam  plant 
the  cost  of  an  electrical  horse-power,  so 
far  as  the  fuel  is  concerned,  works  out  at 
o.opd.  per  hour. 

"  Let  us  see  now  what  we  can  do  with 
a  gas  engine  using  producer  gas.  In  the 
earl}'-  forms  of  producer  for  making  power 
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gas  only  anthracite  coal  or  coke  could  be 
used,  both  of  which  consist  almost  wholly 
of  pure  carbon.  For  suction  gas  these  are 
still  the  only  fuels  which  can  be  employed, 
and,  needless  to  say,  they  are  very  expen- 
sive as  compared  with  bituminous  slack. 
But  the  problem  of  using  this  latter  fuel 
for  power  gas  manufacture  has  been  com- 
pletely solved  in  the  Mond  producer. 
When  working  this  system  on  a  large  scale 
it  pays  to  recover  the  ammonia  which  is 
washed  out  of  the  gas  before  it  is  suitable 
for  burning  in  engines." 

Taking  anthracite  for  use  in  the  gas  pro- 
ducer, using  the  suction  producer  system, 
and  a  consumption  of  1  pound  of  coal  per 
horse  power,  with  coal  at  24s.  per  ton,  the 
cost  works  out  about  o.i2gd.  per  horse 
power  per  hour.  With  slack,  used  in  the 
Mond  producer,  the  fuel  costing  7s.  6d.  per 
ton,  the  cost  is  materially  lower,  reaching 
0.05 id.,  this  not  taking  into  account  the 
recovery  of  ammonia. 

Recognizing  the  superior  efficiency  of  the 
Diesel  motor,  Mr.  Esson  uses  this  in  com- 
puting the  cost  of  power  from  oil,  and 
taking  the  cost  of  suitable  oil  in  London  as 
45s.  per  ton,  with  a  consumption  of  0.52 
pound  per  electrical  horse  power  per  hour, 
the  power  cost  becomes  0.126. 

"The  Mond  gas  plant,  on  the  as- 
sumptions made  as  regards  the  cost  of 
fuel  per  ton,  easily  distances  its  competi- 
tors in  economy.    The  figures  are: — 

Mond  gas.  0.05 id. per  e.h.p.  per  hour. 

Suction  gas  o.i2gd.  " 

Steam  (condens- 
ing)  o.oox>d.     "  iS 

Steam  (non-con- 
densing)  0.120d.     "  " 

Oil   o.i25d.     "  " 

Taking  into  consideration  with  the  above 
figures  the  installation  costs  at  the  works, 
and  allowing  10  per  cent,  for  interest  and 
depreciation,  the  total  costs  per  electrical 
horse  power  per  hour  is  given  as  follows : 

Mond  gas   o.387d. 

Suction  gas  0.423d. 

Steam  (condensing)  o.385d. 

Steam  (non-condensing)  o.402d. 

Oil  (Diesel  motor)  o.444d. 

These  figures  are  for  an  isolated  plant  of 
500  horse  power,  and  the  power  costs  are 
those  which  may  well  be  compared  with 
those  of  general  power-supply  stations. 


"  Let  us  consider  the  circumstances  af- 
fecting supply  of  power  from  a  general 
power  house,  premising  at  the  outset  that 
electricity  furnishes  the  only  means  by 
which  such  distribution  can  be  success- 
fully carried  out.  The  price  at  which  the 
power  can  be  profitably  sold  is,  of  course, 
influenced  very  largely  by  the  expenditure 
on  the  power-producing  plant.  The  differ- 
ence between  the  cost  of  generation  and 
distribution  and  the  amount  paid  by  the 
customers  for  power  constitutes  the  gross 
profit  on  the  undertaking,  and  if  the  busi- 
ness is  to  be  profitable  this  must  be  suffi- 
cient to  pay  administration  charges  and 
interest  on  capital,  while  making  ample 
contribution  to  a  depreciation  fund.  It  is 
manifest  that,  other  things  being  equal,  the 
less  the  outlay  per  horse-power  the  less 
need  be  the  difference  between  the  prime 
cost  and  the  cost  to  customers,  and  the 
cheaper,  therefore,  will  be  the  supply. 

"  The  amount  which  should  be  set  aside 
to  meet  renewals — or,  in  other  words,  to 
form  a  depreciation  fund — has  been  a 
matter  of  some  controversy.  We  will  take 
it  that  2^  per  cent,  on  the  capital  outlay 
represents  a  fair  annual  contribution  to 
depreciation,  and  it  will  be  assumed  that, 
when  the  undertaking  has  reached  its  ulti- 
mate capacity,  there  is  the  same  amount  of 
share  and  loan  capital.  Calculating  on  a 
dividend  to  shareholders  of  10 '  per  cent, 
per  annum,  and  on  interest  to  debenture 
holders  at  5  per  cent.,  this  amounts  to  pay- 
ing on  the  whole  capital  interest  at  the 
rate  of  7%  per  cent.,  and  with  2^2  per 
cent,  for  depreciation  the  annual  obligation 
in  respect  of  capital  amounts  to  10  per  cent. 
As  a  rule  shareholders  do  not  get  10  per 
cent.  But  an  estimate  giving  scope  to 
the  consulting  engineers'  imagination  is 
found  to  be  very  useful  for  getting  money 
in.  The  number  of  incidents  which  occur 
to  prevent  prospective  dividends  from 
being  realised  is  perfectly  appalling,  and 
if  the  price  to  be  charged  to  the  power 
users  is  fixed  at  such  a  figure  as  will 
return  a  prospective  10  per  cent  to  cover 
interest  and  depreciation,  I  am  sure  it  will 
be  found  none  too  high  in  the  end. 

"  The  percentage  charges  in  respect  of 
capital  being  taken  as  above,  the  amount 
actually  assignable  to  each  horse-power- 
hour  depends,  of  course,  upon  the  amount 
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of  capital  invested  and  on  the  number  of 
horse-power-hours  sold.  The  expenditure 
on  each  horse-power  of  plant  capacity  de- 
pends upon  many  conditions.  Beginning 
with  the  site  on  which  the  works  are 
erected,  the  difference  between  land  values 
in  different  localities  is  enormous.  The 
next  thing  influencing  capital  expenditure 
is  the  cost  of  the  buildings  in  which  the 
power  generating  plant  is  housed.  The 
last  and  most  important  factor  influencing 
the  outlay  is  the  cost  of  the  generating 
machinery  and  equipment.  If  steam  tur- 
bines are  used  the  cost  per  horse  power 
installed  is  less  for  large  generating  sets 
than  for  small  ones,  and  the  capital  cost 
with  regard  to  plant  capacity  is  corre- 
spondingly reduced.  In  addition  to  the 
saving  on  the  sets  themselves,  as  these 
become  larger  the  cost  per  horse-power  in 
foundations,  steam  pipes,  switching  gear, 
and  all  that  appertains  to  the  generating 
plant  goes  down.  Working  on  a  large 
scale  makes  large  sets  possible,  and  as 
these  take  up  much  less  space  for  the 
power  installed,  the  buildings  can  be  made 
relatively  smaller  and  the  capital  cost 
reduced  all  around.  With  respect  to  fuel 
economy,  with  increase  in  size  the  steam 
used  per  horse-power  per  hour  diminishes, 
and  at  partial  load  large  sets  may  actually 
use  less'  steam  for  the  same  power  than 
smaller  sets  running  at  full  load.  There  is 
also  economy  in  labor,  as  large  sets  require 
no  more  attention  in  running  than  small 
ones." 

Mr.  Esson  goes  into  a  detailed  review 
of  the  actual  cost  of  power  in  a  number 
of  electricity-supply  works  in  London,  as 
well  as  in  the  provinces,  as  a  consequence 
of  which  he  concludes  that  the  cost  for 
generating  and  distributing  current,  for 
a  plant  of  20,000  horse  power,  cannot  be 
brought  below  about  ^d.  per  horse  power 
per  hour,  assuming  interest  charges  at  4 
per  cent.,  and  dividends  at  6  per  cent. 

"  Several  of  the  London  undertakings 
supply  power  at  $4d.  per  electrical  horse- 
power-hour, and  seeing  that  the  total  cost 
of  production,  excluding  capital  charges, 
amounts  to  something  over  id.,  it  is  only 
natural  to  wonder  how  it  is  done.  Well, 
it  is  just  because  they  are  not  power  un- 
dertakings that  they  can  supply  power  so 
cheaply,  just  because  a  large  portion  of 


of  the  output  is  sold  at  a  comparatively 
high  price  for  lighting  can  the  power 
portion  be  supplied  at  a  price  which  carries 
no  administration  or  capital  charges. 
Dumping  units  to  fill  in  the  valleys  in  the 
load  curves  is  a  good  thing  but  when,  owing 
to  the  loads  overlapping,  the  generators 
must  be  set  aside  to  supply  power  or 
lighting,  but  not  both,  obviously  lighting 
pays  better.  At  4d.  per  unit  for  lighting 
and  id.  for  power,  the  machinery,  to  pro- 
duce the  same  revenue,  must,  when  supply- 
ing power,  run  four  times  as  many  hours  as 
when  supplying  light.  To  produce  that 
revenue  nearly  four  times  the  amount  of 
coal  and  oil  is  consumed,  to  say  nothing  of 
extra  wear  and  tear,  all  of  which  goes  to 
show  that  for  a  purely  power  undertaking 
to  be  successful  it  must  be  conceived  on  a 
scale  such  that  the  capital  cost  per  horse- 
power is  as  low  as  possible,  and  the  running 
charges  are  brought  down  to  the  irre- 
ducible minimum. 

"Though  our  figures  show  that  it  will 
pay  the  large  consumer  better  to  use  home- 
made power  than  to  purchase  companies' 
power,  there  are  thousands  of  small  con- 
sumers to  whom  a  cheap  supply  from  the 
companies  must  prove  an  inestimable  boon. 

"  Though  it  may  pay  to  generate  the 
power  on  site,  considered  from  the  purely 
investment  point  of  view,  the  margin  is  not 
large,  and  if  the  companies  can  come 
within  reasonable  distance  of  the  price  I 
have  mentioned  they  will  be  sure  to  secure  a 
goodly  number  of  large  consumers.  The 
reason  is  that,  to  compete  with  the  power 
companies,  the  equipment  in  the  factory 
must  be  of  the  highest  efficiency,  and  to 
get  up-to-date  equipment  the  power  user 
would  have  to  spend  money.  That,  needless 
to  say,  is  precisely  what  he  doesn't  want  to 
do,  and  often  he  hasn't  the  money  lying  by 
to  spend.  As  a  rule,  a  manufacturer  will 
do  anything  rather  than  put  down  hard 
cash  to  improve  his  plant,  and  the  compan- 
ies, knowing  this,  must  be  ready  to  put  it 
down  for  him.  He  may  know  that  his 
power  plant  is  old  and  inefficient,  that  years 
ago  it  should  have  been  thrown  on  the  scra,p 
heap,  and  yet  he  will  hesitate.  Trade  may 
be  uncertain,  times  may  be  bad,  and  he 
feels  that  when  money  is  spent  on  new 
plant  it  is  irrevocably  sunk  whether  trade 
revives  or  not. 
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BRIDGES. 
Arch.  . 

New  Masonry  Bridge  over  the  Loire 
(Nouveau  Pont  en  Maconnerie  sur  la 
Loire).  A.  Dumas.  Illustrated  descrip- 
tion of  new  highway  bridge  with  seven 
arches  of  48  metres  span  each.  Details 
of  centering  and  construction  are  given. 
4000  w.  1  plate.  Genie  Civil— Sept.  29, 
1906.  No.  7991 1  D. 
Cantilever. 

The  Long  Lake  Highway  Bridge.  De- 

We  supply  copies  of  th 


scribing  the  design  and  erection  of  a 
steel  cantilever  highway  bridge  of  525  feet 
span  across  Long  Lake,  N.  Y.  Structural 
details  and  strain  sheets  are  given.  2000 
w.  Eng  Rec — Sept.  29,  1906.  No.  79558. 
Concrete. 

Double-Track  and  Four-Track  Con- 
crete Bridges  on  the  Philadelphia  & 
Reading  R.  R.  Lines.  Illustrated  detailed 
description  of  the  construction  work  of 
two  large  concrete  bridges.  3500  w.  Eng 
Rec — Oct.  13,  1906.  No.  79780. 

articles.    See  page  479. 
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Hungary. 

The  Bridge  over  the  March  at  Hradisch 
(Die  Marchbriicke  in  Ungarisch-Hra- 
disch).  A.  Hawranek,  A  detailed  ac- 
count of  the  braced  arch  of  76.8  metres 
span  with  strain  sheets  and  structural 
data.  Three  articles.  8000  w.  Zeitschr 
d  Oesterr  Ing  u  Arch  Ver — Sept.  28, 
Oct.  5,  12,  1906.  No.  79933,  each  D. 
Nile. 

The  Nile  Bridge  at  Cairo.  Photographs 
and  progress  diagrams  with  an  account  of 
the  work  so  far  as  executed.  2000  w. 
Engng — Oct.  12,  1906.    No.  80055  A. 

Reconstruction. 

Reconstructing  the  Piers  of  a  Double- 
Track  Railroad  Bridge.  An  illustrated 
article  explaining  the  conditions  and  de- 
scribing work  at  Schenectady,  N.  Y.  1400 
w.   Eng  Rec — Oct.  6,  1906.   No.  79671. 

Rhine. 

The  New  Bridge  Over  the  Rhine  at 
Basle.  E.  C.  Morel.  Illustrated  descrip- 
tion of  a  beautiful  stone  bridge  of  seven 
spans,  and  its  construction.  2500  w. 
Archts  &  Buildrs  Mag-— Oct.,  1906.  No. 
79736  C. 

Suspension. 

Cost  of  Erecting  the  Brooklyn  Towers 
and  End  Spans  of  the  Williamsburg 
Bridge,  New  York  City.  Francis  L. 
Pruyn.  Describes  the  work  and  gives  a 
detailed  estimate  of  the  cost.  Ills.  2500 
w.  Engng-Con — Oct.  24,  1906.  No.  80149. 

Swing  Bridge. 

New  Swing  Bridge  at  Velsen.  Illus- 
trated detailed  description  of  a  large  elec- 
trically worked  swing  bridge  over  the 
North  Sea  Canal  in  Holland.  1600  w. 
Engr,  Lond — Oct  19,  1906.   No.  80144  A. 

Viaducts. 

A  Steel  Viaduct  with  Concrete  Casing 
and  Floor.  Illustrates  and  describes  a  six 
span  viaduct  for  foot  passengers  being 
erected  across  railway  tracks  at  Cedar 
Rapids,  la.  600  w.  Eng  News — Oct.  11, 
1906.   No.  79719. 

Concrete  Viaducts  on  the  Key  West 
Extension  of  the  Florida  East  Coast  Ry. 
George  P.  Carver/  An  illustrated  article 
showing  the  design  employed  for  about 
500  reinforced  concrete  arches  from  45  to 
60  feet  span,  and  describing  the  construc- 
tion work.  2500  w.  Eng  Rec — Oct.  20, 
1906.   No.  79882. 

CONSTRUCTION. 

Caisson. 

A  Reinforced  Concrete  Tunnel  Caisson. 
Illustrated  description  of  interesting  and 
unusual  work  being  carried  out  by  the 
Hudson  Companies  in  connection  with 
the  tunnel  construction  which  will  connect 
Manhattan  and  New  Jersey.  4500  w. 
Eng  Rec — Sept.  29,  1906.  Serial.  1st 
part.  No.  79553- 
Concrete. 

Concrete  in  Factory  Construction.  E. 


A.  Trego.  Illustrates  and  describes  ex- 
amples of  modern  factories,  with  a  gen- 
eral review  of  the  principles  of  construc- 
tion. 5000  w.  Cement  Age — Oct.,  1906. 
No.  79859: 

Speed  in  the  Erection  of  Concrete 
Buildings.  J.  G.  Ellendt.  A  report  of 
recent  building  for  the  Yale  &  Towne 
Manufacturing  Co.,  of  Stamford,  Conn. 
Ills.  800  w.  Cement  Age — Oct.,  1906. 
No.  79862. 
Contracts. 

Different  Plans  of  Letting  Contracts. 
Frank  B.  Gilbreth.  From  a  paper  pre- 
sented before  the  Am.  Pub.  Works  Assn. 
Describes  briefly  what  is  known  as  the 
"  Lump  Sum "  contract,  and  the  "  Per- 
centage" contract,  and  gives  details  of 
the  "  Cost- Plus-a- Fixed- Sum  "  contract. 
2200  w.  Eng  News — Oct.  18,  1906.  No. 
79835. 
Culverts. 

Concrete  Tile  Culverts  in  Ontario.  In- 
formation from  the  report  of  A.  W. 
Campbell  relating  to  the  extensive  use  of 
concrete  tile  for  small  highway  culverts, 
considering  points  in  their  construction. 
1800  w.  Eng  Rec — Oct.  13,  1906.  No. 
79782. 
Dams. 

Recent  Practice  in  Hydraulic-Fill  Dam 
Construction.  James  D.  Schuyler.  An 
account  of  the  writer's  experience  in  this 
class  of  construction  with  facts  from  the 
experience  of  others.  This  process 
cheapens  the  cost  of  handling  and  com- 
pacting earth,  making  it  feasible  to  in- 
crease the  bulk  of  any  dam  without  un- 
reasonable cost.  Ills.  18600  w.  Pro  Am 
Soc  of  Civ  Engrs — Oct.,  1906.  No. 
80100  E. 

The  New  Croton  Dam.  Edward  Weg- 
mann.  An  illustrated  review  of  this  im- 
portant engineering  work.  5000  w.  Eng 
News— Oct.  14,  1906.   No.  79618. 

The  Wachusett  Dam.  Illustrates  and 
describes  this  dam  of  the  Metropolitan 
Water  Works,  recently  completed  at  Clin- 
ton, Mass.  900  w.  Eng  Rec — Oct.  6, 
1906.  No.  79669. 
Floors. 

Reconstruction  of  the  Floors  in  the 
Equitable  Building,  Baltimore,  Md.  Cory- 
don  T.  Purdy.  Illustrates  and  describes 
the  terra  cotta  arch  construction  adopted 
for  rebuilding  these  floors  after  the  fire. 
900  w.  Br  Build — Sept.,  1906.  No. 
797\5  D. 

Vibrations  of  Concrete  Floors.  E.  P. 
Goodrich.  Remarks  on  the  advantages  of 
reinforced  concrete  in  places  subject  to 
earthquakes,  giving  illustrations  from  San 
Francisco.  1000  w.  Cement  Age — Oct., 
1906.  No.  79861. 
Grouting. 

Grouting  a  Leaky  Tunnel  on  the  Paris, 
Lyons  and  Mediterranean  Ry.  Describes 
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repairs  to  the  Limonest  tunnel.  The 
method  adopted  was  to  pump  cement 
grout  through  holes  in  the  arch.  Ills. 
1200  w.  Eng  News — Oct  n,  1906.  No. 
79720. 

Highways. 

Highway  Construction.  James  Owen. 
Read  before  the  Am.  Soc.  of  Munic.  Imp. 
Discusses  the  fundamental  factors  in  road 
construction,  and  the  application  of  tar  to 
overcome  the  dust  trouble.  4000  w.  Eng 
Rec — Oct.  27,  1906.   No.  80109. 

Oil  Tar  as  a  Dust  Layer  and  Weed 
Destroyer.  George  H.  Waring.  An  ac- 
count of  the  use,  with  success,  of  this 
product  for  road  betterment.  General 
discussion.  4500  w.  Progressive  Age — 
Oct.  15,  1906.    No.  79760. 

Office  Building. 

The  Trust  Company  of  America  Build- 
ing. Illustration  of  a  new  building  of  25 
stories  above  street  level,  being  erected  in 
Wall  St.,  New  York  City,  and  a  descrip- 
tion of  interesting  construction  methods. 
4000  w.  Eng  Rec — Oct.  20,  1906.  Serial. 
1st  part.   No.  79887. 

Reinforced  Concrete. 

Reinforced  Concrete  Buildings  for  a 
Paper  Mill.  Illustrates  and  describes  a 
group  of  large  buildings  recently  com- 
pleted at  Bogota,  N.  J.  2500  w.  Eng 
Rec— Oct.  27,  1906.    No.  801 10. 

Reinforced  Concrete  Construction. 
Walter  Mueller.  Presents  its  advantages 
as  a  structural  material  for  factories, 
with  illustrated  description  of  reinforcing 
systems.  5500  w.  Cement  Age — Oct., 
1906.    No.  79860. 

The  Coignet  Reinforced-Concrete  Sys- 
tem. Information  concerning  the  methods 
used  by  this  French  engineer.  2000  w. 
Am  Archt — Sept.  29,  1906.   No.  79538. 

The  Design  of  Continuous  Beams  in 
Reinforced  Concrete.  John  Stephen 
Sewell.  A  statement  of  the  writer's 
opinion,  and  the  reasons  for  it.  1500  w. 
Eng  News — Oct.  25,  1906.   No.  80091. 

Retaining  Walls. 

The  Design  of  Reinforced  Concrete  Re- 
taining Walls.  Edward  Godfrey.  Treats 
of  a  wall  to  retain  ordinary  fill  or  pre- 
vent natural  earth  from  slipping.  Dia- 
grams. 3000  w.  Eng  News — Oct.  18, 
1906.   No.  79831. 

Roofs. 

Ferroinclave  Roof  Construction.  Alex- 
ander E.  Brown.  An  account  of  the 
circumstances  that  led  to  the  design  of 
this  type  of  roof,  giving  tabulated  tests 
made  of  the  material.  Ills.  2400  w. 
Pro  Am  Soc  of  Mech  Engrs — Oct.,  1906. 
No.  79857. 

Saw-Tooth  Skylight  in  Factory  Roof 
Construction.  Fred  S.  Hinds.  Illustrates 
and  describes  the  construction  methods. 
2500  w.  Pro  Am  Soc  of  Mech  Engrs — 
Oct.,  1906.   No.  79858. 


The  Development  of  Iron  and  Steel 
Roof  Design.  Reviews  the  history  of 
iron  roof  construction  briefly  and  dis- 
cusses the  Charing  Cross  Station  roof, 
and  other  examples.  3000  w.  Builder — 
Sept.  22,  1906.  Serial,  t  1st  part.  No. 
79572  A. 
Tunnels. 

Grade  Rectification  in  the  Battery  Tun- 
nel, New  York.  Describes  the  work  of 
rebuilding  the  imperfect  portions  of  the 
East  River  tunnel  of  the  New  York 
Rapid  Transit  Railway.  Ills.  1500  w. 
Eng  Rec — Sept.  29,  1906.   No.  79555- 

The  Completion  of  the  Northern  Sec- 
tion of  the  Karawanka  Tunnel  (Der  Voll- 
ausbruch  beim  Baue  des  Karawanken- 
tunnels,  Nord).  Jos.  Fischer.  Illustrat- 
ing and  describing  the  method  of  enlarg- 
ing the  original  small  bore  to  the  full  sec- 
tion for  the  completed  tunnel.  3000  w. 
1  plate.  Oesterr  Wochenschr  f  d  Oeffent 
Baudienst — Sept.  29,  1906.    No.  79980  D. 

The  Double-Bore  Method  of  Tunnel- 
ling (Die  Zweitunnel  Baumethode).  Karl 
Brandau.  A  discussion  of  the  advantages 
of  boring  two  separate  tunnels  instead  of 
a  single  large  bore,  with  illustrations 
from  the  work  on  the  Simplon  tunnel. 
2500  w.  Schweiz  Bauzeitung — Sept.  22, 
1906.    No.  79972  B. 

MATERIALS  OF  CONSTRUCTION. 
Brickwork. 

The  Strength  Properties  of  Brickwork 
as  Determined  by  Experiment.  W.  C. 
Popplewell.  Read  before  the  British 
Assn.  of  San.  Engrs.  A  report  of  tests 
made  and  their  results.  2800  w.  Munic 
Engng— Oct.,  1906.  No.  79734  C. 
Cement. 

Machinery  and  Processes  for  a  Port- 
land-Cement Plant.  F.  H.  Lewis.  The 
second  paper  treats  of  the  machinery  and 
processes  for  grinding  by  separation,  with 
numerous  illustrations  of  plants  and  appa- 
ratus. 3000  w.  Engineering  Magazine — 
Nov.,  1906.    No.  79995  B. 

Recent  Progress  in  the  Cement,  Lime, 
Phosphate,  and  Soda  Industry  (Neuere 
Fortschritte  in  der  Zement,  Kalk,  Phos- 
phat,  und  Kali  industrie).  C.  Naske. 
Discussing  especially  modern  #  grinding 
and  mixing  machinery  as  applied  to  the 
manufacture  of  cement  and  allied  indus- 
tries. Two  articles.  5000  w.  Zeitschr  d 
Ver  Deutscher  Ing — Sept.  29,  Oct.  13, 
1906.   No.  79904,  each  D. 

Some  Experiments  on  the  Permeability 
of  Cement-Mortars  to  Water  Under 
Pressure.  Joseph  W.  Ellms.  A  report 
of  a  series  of  experiments  made  by  the 
writer,  with  a  study  of  the  results.  2000 
w.  Eng  Rec— Oct.  27,  1906.  No.  801 12. 
Stone  Crushing. 

A  Large  Stone  Crushing  Plant  at  Gary, 
111.  Illustrates  and  describes  the  plant 
and  its  interesting  machinery  equipment. 
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800  w.    Eng  News— Oct.  11,  1906.  No. 
797i6. 
Structural  Steel. 

The  Deterioration  of  Structural  Steel 
by  Corrosion  and  Electrolysis.  Selection 
from  a  paper  read  by  James  B.  Cook,  be- 
fore the  Memphis  Engineering  Society. 
Discusses  the  action  of  rust  and  its  re- 
sults, electrolysis  and  its  action,  and  the 
danger  of  stray  currents  on  iron  and  steel 
skeleton  construction.  Ills.  3000  w. 
Archts  &  Build's  Mag— Oct.,  1906.  No. 
79737  C. 

MEASUREMENT. 

Current  Meter. 

The  Ott  Current  Meter  of  the  Swiss 
National  Hydrometric  Bureau  (Die  Ott's 
chen  Fltigel  des  Eidgenossischen  Hydro- 
metrischen  Bureaus).  An  illustration  of 
the  standard  propeller  meter  as  used  for 
measuring  the  flow  of  water  in  streams; 
full  details  are  given  as  shown  at  the 
Milan  exposition.  3000  w.  Schweiz  Bau- 
zeitung— Oct.  6,  1906.  Serial.  Part  1. 
No.  79975  B. 

Geodesy. 

The  Curvature  of  the  Geoid  in  the 
Simplon  Tunnel  (Les  Courbures  du 
Geoide  dans  le  Tunnel  du  Simplon). 
Marcel  Brillouin.  Data  of  observations 
in  the  Simplon  tunnel  showing  the  in- 
fluence of  external  influences  upon  the 
measurements.  1200  w.  Comptes  Rendus 
—Sept.  10,  1906.  No.  79915  D. 
Horizometer. 

The  Horizometer.  Bradley  A.  Fiske. 
Describes  an  instrument  by  which  the  dis- 
tance of  an  object  at  sea  can  be  measured 
by  measuring  the  angle  of  depression  of 
its  water-line  below  a  horizontal  line, 
drawn  from  the  eye  of  the  observer.  Ills. 
4000  w.  Pro  U  S  Nav  Inst— Sept.,  1906. 
No.  79846  F. 
Surveying. 

Azimuth,  Latitude  and  Time  from 
Polaris,  and  a  Southern  Star,  with  Sur- 
veyor's Transit.  George  O.  James.  Ex- 
plains a  rapid  and  convenient  method 
which  gives  a  very  good  approximation 
of  the  azimuth  of  the  Pole  Star  at  the 
instant  of  bisection.  1500  w.  Jour  Assn 
of  Engng  Soc's— Aug.,  1906.  No.  79892  C. 

The  Northern  Boundary  of  Massachu- 
setts. Nelson  Spofford.  Gives  briefly  the 
history  of  the  New  Hampshire  boundary 
and  the  controversy  with  Massachusetts, 
the  old  methods  of  surveying,  the  re-sur- 
veys in  1825  and  in  1885,  and  the  Vermont 
boundary.  Also  a  statement  by  Frank 
W.  Hodgdon  on  the  way  the  line  has 
been  established.  7800  w.  Jour  Assn  of 
Engng  Socs— July,  1906.  No.  79725  C. 
Testing. 

The  New  Hydraulic  and  Cement  Test- 
ing Laboratories  at  the  University  of 
Pennsylvania.  Illustrated  description  of 
this   new  building  and  its  equipment. 


4500  w.    Eng  Rec— Oct.  20,  1906.  No. 
79885. 
Transition-  Curves. 

A  Simplified  Method  of  Laying  Out 
Transition-Curves.  Thomas  Alexander 
Ross.  Gives  a  transition-curve  table,  ex- 
plaining its  use.  700  w.  Inst  of  Civ 
Engrs— No. '3585.   No.  79519  N. 

MUNICIPAL. 

Sewage. 

A  Method  for  Testing  and  Comparing 
Sewage  Sprinklers.  Earle  B.  Phelps.  A 
preliminary  description  of  the  methods  of 
testing  employed  at  the  Sewage  Experi- 
ment Station  of  the  Massachusetts  Insti- 
tute of  Technology,  and  of  the  mathe- 
matical analysis  of  the  results.  2200  w. 
Eng  News— Oct.  18,  1906.   No.  79834. 

Discussion  of  Papers  3560  and  3599. 
Joint  discussion  of  papers  by  David 
Ernest  Lloyd-Davies  and  by  Alfred 
Stowell  Jones  and  William  Owen  Travis. 
Ills.  45000  w.  Inst  of  Civ  Engrs — Jan. 
16  and  23,  1906.    No.  79512  N. 

Experience  With  Fine-Grain  Percolat- 
ing Filters  for  Sewage.  Statements  from 
the  report  of  Dr.  George  Reid  concerning 
experiments  made  in  connection  with  the 
operation  of  a  sewage  filter  at  Hanley, 
England.  2200  w.  Eng  Rec — Oct.  20, 
1906.   No.  79888. 

Experience  with  Intermittent  Filtration 
of  Sewage  at  Worcester,  Mass.  Reviews 
the  recent  report  of  Harrison  P.  Eddy 
concerning  the  operation  of  these  filters. 
5000  w.  Eng  Rec — Oct.  13,  1906.  No. 
79787. 

On  the  Elimination  of  Suspended 
Solids  and  Colloidal  Matters  from  Sew- 
age. Alfred  Stowell  Jones,  and  William 
Owen  Travis.  Discusses  the  constituents 
of  sewage,  their  qualities  and  methods  of 
displacement,  claiming  that  bacteria  play 
only  an  auxiliary  part  in  the  purification, 
and  showing  the  necessity  for  complete 
removal  of  several  matters  before  the 
final  oxidation  processes.  Ills.  10000  w. 
Inst  of  Civ  Engrs — No.  3599.  No.  7951 1  N. 

The  Advance  in  Sewage  Disposal.  An 
informal  discussion  of  this  subject  at  the 
annual  convention,  June  28,  1906.  4500  w. 
Pro  Am  Soc  of  Civ  Engrs — Sept.,  1906. 
No.  79535  E. 

The  Influence  of  the  Saline  Constitu- 
ents of  Sea  Water  on  the  Decomposition 
of  Sewage.  J.  E.  Purvis  and  C.  J.  Cole- 
man, in  the  lour,  of  the  Roy.  San.  Inst. 
Aims  to  show  how  far  the  salts  affect 
decomposition,  and  particularly  with  re- 
gard to  the  production  of  nitrates.  3000 
w.  Eng  News— Oct.  11,  1906.  No.  79717- 

The  Sewerage  of  Baltimore.  Calvin 
W.  Hendrick.  An  interesting  account  of 
this  great  project  for  treating  300,000,000 
gallons  of  sewage  per  day,  and  the  diffi- 
culties to  be  overcome.  3000  w.  Munic 
Engng— Oct.,  1906.   No.  79732  C. 
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The  Elimination  of  Storm- Water  from 
Sewerage  Systems.  David  Ernest  Lloyd- 
Davies.  A  report  of  investigations  and 
experiments  made  to  obtain  reliable  in- 
formation on  the  subject  of  storm-flow 
in  underground  channels,  rates  of  rain- 
fall, etc.  5000  w.  Inst  of  Civ  Engrs — 
No.  3560.    No.  79510  N. 

WATER  SUPPLY. 

Cincinnati. 

The  New  Cincinnati  Water  Works. 
Notes  regarding  these  improvements, 
based  on  recent  papers  by  George  H. 
Benzenberg,  and  by  E.  C.  Manahan. 
4800  w.  Eng  Rec — Oct.  13,  1906.  No. 
79786. 

Color  Test. 

A  Delicate  Color  Test  for  Copper,  and 
a  Microchemical  Test  for  Zinc.  Harold 
C.  Bradley.  Shows  the  delicacy  of  tests 
made  with  haematoxylin  in  copper  sul- 
phate solutions  of  varying  strengths,  and 
suggests  its  use  in  testing  drinking  water 
from  reservoirs  treated  with  copper  sul- 
phates. Also  a  zinc  test  with  sodium 
nitroprusside  is  described.  900  w.  Am 
Jour  of  Sci — Oct.,  1906.    No.  79714  D. 

Conduits. 

A  Novel  Design  for  a  Reinforced  Con- 
crete Water- Works  Conduit.  Gives  de- 
tails of  a  conduit  recently  built  for  a 
southern  city.  Ills.  800  w.  Eng  News — 
Oct.  4,  1906.  No.  79619. 
Dams. 

See  Civil  Engineering,  Construction. 

Filtration. 

The  Development  of  Mechanical  Fil- 
tration. Robert  E.  Milligan.  Illustrates 
and  describes  examples  of  plants  and 
their  operation.  Followed  by  general 
discussion.  7000  w.  Jour  W  Soc  of 
Engrs — Oct.,  1906.   No.  80005  D. 

The  Life-History  for  Eight  Years  of 
the  Experimental  Coke  and  Clinker  Fil- 
ter-Beds  at  Kingston-on-Thames.  Doug- 
las Archibald.  An  interesting  report  of 
results  from  these  beds.  4000  w.  Jour 
Roy  San  Inst — Oct.,  1906.    No.  79761  D. 

Works  for  the  Purification  of  the 
Water  Supply  of  Washington,  D.  C. 
Allen  Hazen  and  E.  D.  Hardy.    An  ac- 

.  count  of  the  steps  leading  up  to  the  con- 
struction of  this  sand  filtration  plant,  and 
a  description  of  some  of  the  more  impor- 
tant and  novel  ^  features  of  its  construc- 
tion and  operation.  Ills.  15500  w.  Pro 
Am  Soc  of  Civ  Engrs — Sept.,  1906.  No. 
79532  E. 

Fire  Protection. 

Water  Problems  Concerning  Fire  Pro- 
tection in  Cities.  S.  H.  Lockett.  From  a 
paper  read  at  Yale  University.  Discusses 
the  situation  in  most  cities,  and  the 
systems  in  use,  pressure,  distribution 
systems,  and  related  topics.  2500  w. 
Munic  Engng — Oct.,  1906.    No.  79735  C. 

Ground  Water. 

A  Remarkable  Influx  of  Iron  and  Man- 


ganese into  the  Underground  Water  Sup- 
ply of  Breslau,  Germany.  Translated  by 
Allen  Hazen,  from  La  Technique  Sani- 
taire.  Reports  a  singular  change  in  the 
mineral  composition  of  the  water,  render- 
ing it  no  longer  usable  for  industrial 
purposes.  2800  w.  Eng  News — Oct.  4, 
1906.  No.  79621. 
Irrigation. 

t  Irrigation  Works  of  the  Canadian  Pa- 
cific Railway,  near  Calgary,  Alberta.  An 
illustrated  account  of  this  great  engineer- 
ing work.  2500  w.  Can  Engr— -Oct., 
1906.    No.  79759. 

The  Canadian  Pacific  Railway  Com- 
pany's Irrigation  Project.  Kittredge 
Wheeler.  An  illustrated  description  of 
the  work  to  be  carried  out  in  Southern 
Alberta.  1600  w.  Sci  Am — Oct.  20,  1906. 
No.  79871. 

The  Truckee-Carson  Project  of  the 
United  States  Reclamation  Service.  W. 
P.  Hardesty.  An  illustrated  detailed  de- 
scription of  this  great  engineering  project 
for  the  reclamation  of  about  350,000  acres 
of  land,  at  an  estimated  cost  of  $9,000,000. 
12000  w.  Eng  News — Oct.  18,  1906.  No. 
79830. 
Pumping. 

High- Pressure  Gas  Power  Pumping 
System.  Illustrated  description  of  a 
special  system  for  fire  protection  at 
Coney  Island,  N.  Y.  1300  w.  Engr. 
U  S  A— Oct.  1,  1906.   No.  79598  C. 

Water- Pumping  Installation  for  Burma. 
Illustration  and  brief  description  of  an 
interesting  plant  for  the  oil-fields.  It  is 
one  of  the  largest  vertical  direct-acting 
single-pumping  plants  yet  constructed. 
400  w.  Engng — Sept.  21,  1906.  No. 
79585  A. 
Purification. 

Sulphate  of  Iron  and  Caustic  Lime  as 
Coagulants  in  Water  Purification.  Joseph 
W.  Ellms.  Read  at  meeting  of  Central 
States  Water- Works  Assn.  Discusses 
the  objections  to  their  use  and  the  advan- 
tages, giving  the  cost  of  this  process. 
3500  w.  Eng  News — Oct.  4,  1906.  No. 
79625. 

Sulphate  of  Iron  and  Caustic  Lime  as 
a  Coagulant  in  Water  Sedimentation.  W. 
A.  Patton.  Read  before  the  Central 
States  Water- Works  Assn.  Gives  a  re- 
port of  the  writer's  experience  at  plants 
in  Kentucky  and  West  Virginia.  2000  w. 
Eng  News — Oct.  4,  1906.   No.  79626. 

The  Use  of  Copper  Sulphate  in  the 
Purification  of  Water.  Leo  F.  Rettger, 
and  H.  B.  Endicott.  Reports  the  results 
of  a  study  of  the  action  of  copper  sul- 
phate on  a  number  of  micro-organisms. 
1400  w.  Eng  News — Oct.  25,  1906.  No. 
80090. 
Regulations. 

Regulations  of  the  Engineering  Bureau, 
Board  of  Water  Supply,  New  York. 
Gives  some  of  the  regulations  prepared 
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to  insure  uniform  and  correct  methods. 
3500  w.  Eng  Rec — Sept.  29,  1906.  No. 
79559- 

Standpipe. 

A  Large  Reinforced  Concrete  Stand- 
pipe.  A  standpipe  50  ft.  in  diameter,  106 
ft.  high,  with  a  capacity  of  1,500,000  gals, 
recently  put  in  service  at  Attleboro, 
Mass.,  is  illustrated  and  described.  5500 
w.    Eng  Rec — Sept.  29,  1906.    No.  79554. 

Stave  Pipe. 

Additional  Information  on  the  Dura- 
bility of  Wooden  Stave  Pipe.  Arthur 
L.  Adams.  Facts  concerning  the  pipe  line 
at  Astoria,  Ore.,  which  has  proven  defi- 
cient in  durability.  1000  w.  Pro  Am  Soc 
of  Civ  Engrs — Sept.,  1906.    No.  79531  E. 

Supply. 

Progress  on  the  Catskill  Mountain 
Water  Supply  for  New  York  City.  Out- 
lines the  proposed  works  for  providing 
by  gravity  an  additional  supply  for  New 
York  City,  and  the  preliminary  work  al- 
ready completed.  Ills.  3500  w.  Eng  Rec 
— Oct.  13,  1906.   No.  79783. 

The  New  Water  Supply  of  Franklin, 
N.  H.  Information  regarding  improve- 
ments, taken  from  the  report  of  F.  L. 
Fuller.  2200  w.  Eng  Rec — Oct.  27,  1906. 
No.  801 13. 

WATERWAYS  AND  HARBORS. 
Atchafalaya  River. 

The  Atchafalaya  River :  Some  of  Its 
Peculiar  Physical  Characteristics.  J.  A. 
Ockerson.  An  illustrated  general  descrip- 
tion of  an  unusual  stream,  which  is 
largest  at  its  source  and  deepest  in  places 
of  excessive  width.  Gives  statistics  of 
levee  construction.  3500  w.  Pro  Am  Soc 
of  Civ  Engrs — Sept.,  1906.  No.  79534  E. 
€anal  Traction. 

Electric  Operation  of  the  Teltow  Canal. 
Frank  C.  Perkins.  Illustrated  description 
of  the  system  in  use  on  this  important 
German  waterway.  2200  w.  Elec  Rev, 
N  Y — Sept.  29,  1906.    No.  79542. 

Electric  Traction  on  the  Teltow  Canal 
near  Berlin  (Le  Halage  Electrique  des 
Bateaux  sur  le  Canal  de  Teltow  pres  de 
Berlin).  F.  Hofer.  With  photographs  of 
the  electric  hauling  car  and  electric  tow 
boat,  and  general  plan  of  the  canal  and 
locks.  3000  w.  1  plate.  Genie  Civil — 
Oct.  6,  1906.    No.  79912  D. 

The  Teltow  Canal.  An  llustrated  de- 
scription of  this  recently  completed  arti- 
ficial waterway,  one  of  the  largest  ever 
constructed.  1600  w.  Sci  Am — Oct.  13, 
1906.  No.  79755- 
Cranes. 

Counterbalanced  Dock  Crane  of  150 
Tons  Capacity  (Hammerwippkran  fur 
150 1.  Grosste  Last).  A.  Bottcher.  Il- 
lustrating the  construction  of  a  powerful 
radial  crane  of  variable  radius,  arranged 
to  stand  at  the  edge  of  the  dock  wall; 
constructed   by  the   Duisburg  Machine 


Works.  Complete  structural  details  are 
given.  Serial.  Part  1.  4000  w.  Zeitschr 
d  Ver  Deutscher  Ing — Oct.  6,  1906.  No. 
79905  D. 

140-Ton  Floating  Crane.  Illustrated 
detailed  description  of  this  appliance  and 
its.  operation.     1800  w.    Engr,  Lond — 
Sept.  21,  1906.   No.  79592  A. 
Dams. 

See  Civil  Engineering,  Construction. 
Defence-Works. 

Sea- Coast  Defence- Works  in  the 
Netherlands.  Harco  Theodoras  Hora 
Siccama.  Illustrates  and  describes  some 
of  the  methods  employed  to  protect  the 
coast  from  erosion.  4000  w.  Inst  of 
Civ  Engrs— No.  3590.   No.  79516  N. 

Sea  Defences  in  Ferro-Concrete. 
Short  illustrated  description  of  a  method 
of  protection  of  embankments  adopted 
in  Zeeland,  Holland.  700  w.  Engng — 
Oct.  19,  1906.  No.  80139  A. 
Dock. 

The  New  Dock  of  the  French  Trans- 
Atlantic  Line  at  Havre  (La  Nouvelle 
Gare  Maritime  de  la  Compagnie  Generate 
Transatlantique  au  Havre).  A.  Dumas. 
A  fully  illustrated  description  of  the  new 
terminal  docks  of  the  French  Transatlan- 
tic line ;  showing  the  great  convenience  to 
the  passengers.  2500  w.  1  plate.  Genie 
Civil — Sept.  22,  1906.  No.  79909  D. 
Dredging. 

The  Cost  of  Deep-Water  Dredging 
with  a  Clam-Shell  Dredge  for  the  Stony 
Point  Extension  of  the  Buffalo,  N.  Y., 
Breakwater.  Emile  Low.  Explains  the 
conditions  and  the  work  and  gives  an  esti- 
mate of  the  cost  of  dredging.  1000  w. 
Eng  News — Oct.  11,  1906.    No.  79721. 

The  Work  of  a  Ladder  Dredge  and 
Belt  Conveyor  System  on  the  Fox  River, 
Wisconsin.  L.  M.  Mann.  gtates  the  re- 
quirements of  the  work,  and  gives  an 
illustrated  description  of  the  conveyor 
dredge  which  fulfilled  the  conditions. 
1800  w.  Eng  News — Oct.  25,  1906.  No. 
80089. 
Flow. 

An  Examination  of  the  Formulas  for 
the  Flow  of  Water  in  Practical  Ser- 
vice ( Streiflichter  fiber  die  Bewegungs- 
formeln  des  Wassers  im  Dienste  des 
Wasserbaues)  W.  Plenkner.  A  compari- 
son of  the  various  modifications  of  the 
Chezy  formula  with  the  results  obtained 
in  actual  gaugings.  6000  w.  Oesterr 
Wochenschr  f  d  Oeffent  Baudienst — Oct. 
6,  1906.    No.  79979  D. 

Inland  Navigation. 

The  Royal  Commission  on  Canals  and 
Waterways.  Gives  evidence  of  witnesses 
examined  by  the  Commission  which  con- 
tains information  as  to  the  present  con- 
dition of  English  waterways  and  their 
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future  prospects.   3000  w.   Engr,  Lond — 
Oct.  12,  1906.    Serial.     1st  part.  No. 
80058  A. 
Locks. 

A  Double- Chamber  Lock  System  (Dop- 
pel  kammer  Schleuse  mit  Inertie  wasser 
spar  werk).  A.  Budan.  Describing  a 
system  in  which  the  flow  of  water  be- 
tween the  lock  chambers  is  utilized  for 
driving  the  pumps.  Two  articles.  9000 
w.  Zeitschr  d  Oesterr  Ing  u  Arch  Ver — 
Sept.  14,  21,  1906.  No.  79932,  each  D. 
Panama. 

A  Request  for  Bids  for  the  Construc- 
tion of  the  Panama  Canal  on  a  Percent- 
age Basis.  A  letter  from  T.  P.  Shonts 
to  the  Secretary  of  War  stating  reasons 
for  adopting  this  plan.  2800  w.  Eng 
News — Oct.  11,  1906.    No.  79723. 

Mechanical  Equipment  of  the  Panama 
Canal.  Charles  W.  Burke.  Describes 
some  of  the  machinery  placed  on  the 
Isthmus  by  the  original  French  company, 
explaining  why  it  has  proved  useless,  and 
describing  the  machines  substituted.  Ills. 
3300  w.  Eng  Rec — Oct.  27,  1906.  No. 
80108. 

Panama — Past  and  Present.  W.  J. 
Karner.  An  illustrated  article  describing 
the  country  and  briefly  reviewing  its  his- 
tory and  the  canal  project  to  date.  Map. 
4500  w.  Jour  W  Soc  of  Engrs — Oct., 
1906.   No.  80004  D. 

The  Form  of  Contract  for  the  Com- 
pletion of  the  Panama  Canal,  on  Which 


Bids  are  to  be  Received  Dec.  12.  Pre- 
sents the  terms  of  the  contract  on  which 
bids  are  invited.  Also  editorial  explain- 
ing what  the  contractor  is  to  do  and  his 
chances  for  profit  and  loss.  8000  w. 
Eng  News — Oct.  18,  1906.  No.  79832. 
Silt. 

Silt  and  Scour.  A  discussion  of  the 
theories  of  silt  and  scour,  and  their 
errors,  reviewing  the  opinions  and  argu- 
ments of  Bellasis.  4000  w.  Engr,  Lond 
—Oct.  19,  1906.   No.  80145  A. 

MISCELLANY. 

Australasia. 

Engineering  Work  in  Australasia:  a 
Retrospect.  Edward  Dobson.  An  ac- 
count of  "the  engineering  work  during  the 
past  55  years.  4800  w.  Inst  of  Civ  Engrs 
—No.  3613.  No.  79518  N. 
Colorado. 

Engineering  in  the  Pike's  Peak  Region. 
John  Birkinbine.  Discusses  some  of  the 
special  problems  that  have  been,  or  are 
yet  to  be  solved  by  engineers  in  the 
vicinity  of  Pike's  Peak — the  railroads, 
water  problems,  etc.  Ills.  6000  w.  Cas- 
sier's  Mag— Oct.,  1906.  No.  795^3  B. 
Fire  Losses. 

Conclusion  from  the  San  Francisco 
Conflagration.  S.  Albert  Reed.  Extracts 
from  a  report  to  the  Committee  of 
Twenty,  National  Board  of  Underwriters, 
giving  the  more  important  lessons  from 
this  great  fire.  2800  w.  Munic  Engng — 
Oct.,  1906.    No.  79733  C. 
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COMMUNICATION. 
Space  Telegraphy. 

The  Audion.  Lee  de  Forest.  An  inter- 
esting account  of  the  development  of  a 
new  receiver  for  wireless  telegraphy. 
9500  w.  Pro  Am  Inst  of  Elec  Engrs — 
Oct.,  1906.   No.  80098  D. 

The  Design  and  Construction  of  a  100- 
Mile  Wireless  Telegraph  Set.  A.  Fred- 
erick Collins.  Illustrated  detailed  descrip- 
tion of  the  sending  and  receiving  appara- 
tus. 3500  w.  Sci  Am  Sup— Oct.  6,  1906. 
No.  79635- 

The  International  Spark  Telegraphy 
Conference.  Editorial  on  some  of  the 
questions  under  discussion  and  the  im- 
portant interests  at  stake.  3300  w. 
Engng — Oct.  19,  1906.    No.  80142  A. 

The  Latest  form  of  Stations  for  Wire- 
less Telegraphy  on  the  Telefunken  Sys- 
tem (Beschreibung  der  Neuesten  Form 
von  stationen  fiir  Drahtlose  Telegraphie 
nach  der  System  Telefunken).  K.  Solff. 
Illustrating  the  wiring,  arrangement  of 
antennae,  and  instruments,  with  details  of 


the  stations  at  Scheveningen,  and  in  Java 
and  Cuba.  3500  w.  Elektrotech  Zeitschr 
— Sept.  20,  1906.   No.  79951  B. 

The  Status  of  the  Liquid  Barretter.  An 
explanation  of  this  electrolytic  detector 
invented  by  Fessenden,  and  an  account  of 
the  suits  brought  for  assertions  of  owner- 
ship. 1000  w.  Sci  Am — Oct.  20,  1906. 
No.  79869. 

Wireless  Telegraphy  in  Railway  Sig- 
nalling (Die  Drahtlose  Telegraphie  im 
E  i  s  e  n  b  a  h  n-Sicherungsdienst ) .  Eu  g  e  n 
Nesper.  Experiments  upon  the  Prussian 
Military  Railway  show  that  wireless  sig- 
nals may  be  sent  12  kilometres  without 
interfering  with  the  regular  telegraph 
service,  using  ordinary  operators.  3500  w. 
Elektrotech  Zeitschr — Sept.  27,  1906.  No. 
79957  B. 
Telegraphy. 

Improved  Telegraph  Switchboard  Ar- 
rangement for  Use  with  Storage  Batteries 
(Verbesserte  Schalteinrichtung  fur  die 
im  Telegraphenbetriebe  Verwendeten 
Sammler  batterien).  G.Knopf.  Describ- 
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ing  the  former  and  modern  switchboard 
systems  of  the  German  government  tele- 
graphs.   4500  w.    Elektrotech  Zeitschr — 
Oct.  4,  1906.  No.  79958  B. 
Telephony. 

Notes  on  the  Development  of  Tele- 
phone Service.  Fred  De  Land.  A  re- 
view of  the  history  and  development  of 
the  telephone.  7000  w.  Pop  Sci  M — 
Nov.,  1906.  Serial.  1st  part.  No. 
80064  C. 

The  Use  of  the  Telephone  in  the 
Permanent  Seacoast  Defenses  of  the 
United  States.  M.  C.  Sullivan.  Briefly 
calls  attention  to  the  changes  due  to  the 
use  of  the  telephone,  and  also  explains 
the  system  of  range-finding  and  fire-con- 
trol used.  1000  w.  Elec  Rev,  N.  Y. — Oct. 
6,  1906.    No.  79636. 

DISTRIBUTION. 

Control. 

A  New  Method  of  Controlling  the 
Voltage  and  Insulation  of  a  Network. 
Dr.  M.  Kallmann.  Abstract  translation 
from  Elektrotechnische  Zeitschrift.  De- 
scribes apparatus  which  responds  both  to 
voltage  fluctuations  and  to  breakdowns  of 
the  insulation.  800  w.  Elect'n,  Lond — 
Oct.  12,  1906.  No.  80052  A. 
Currents. 

The  Limits  of  Alternating  and  Direct 
Currents  for  City  Service  (Die  Grenzen 

.  der  Verwendung  von  Drehstrom  und 
Gleichstrom  bei  Stadtzentralen) .  Edmund 
Suchy.  With  formulas  and  diagrams 
showing  the  cost  of  distribution  and  the 
conditions  which  determine  the  choice  of 
.system.  2000  w.  Elektrotech  u  Maschin- 
enbau — Oct.  14,  1906.    No.  79969  D. 

Rectifiers. 

Some  Observations  on  Alternating  Cur- 
rent Rectifiers.  A.  C.  Jolly.  Considers 
briefly  machines  of  the  permutator  type, 
and  the  electrolytic  rectifier  of  the  modern 
type.  1200  w.  Elect'n,  Lond — Oct.  12, 
1906.   No.  80050  A. 

The  Rectification  of  Currents  by  the 
Mercury  Vapor  Apparatus  (Stromwand- 
lung  durch  Quecksilber  Vakuum  Appa- 
rate).  Arthur  Libesny.  Illustrating  a 
variety  of  mercury-vapor  tubes  for  the 
conversion  of  alternating  into  direct  cur- 
rents. Two  articles.  5000  w.  Elektrotech 
u  Maschinenbau — Sept.  30,  Oct.  7,  1906. 
No.  79967,  each  D. 
Self  Induction. 

Oscillations  of  High  Pressure  and  Fre- 
quency in  Continuous-Current  Circuits 
(Ueber  Schwingungen  mit  Hoher  Span- 
nung  und  Frequenz  in  Gleichstrom- 
netzen).  C.  Feldmann  and  J.  Herzog. 
Showing  how  the  self-induction  of  distri- 
buting cables  may,  under  sudden  changes, 
produce  dangerous  oscillations;  thus  ac- 
counting for  breakdowns.  Two  articles. 
10000  w.  Elektrotech  Zeitschr — Sept.  27, 
Oct.  4,  1906.    No.  79955,  each  B. 


Southern  France. 

The  Distribution  of  Electrical  Energy 
in  the  Mediterranean  Departments  (Les 
Distributions  d'Energie  Electrique  dans 
les  Departments  Voisins  de  la  Mediter- 
ranee).  A.  Bidault  des  Chaumes.  An 
account  of  the  great  electric  generating 
stations  in  the  South  of  France,  and  the 
distribution  of  energy  on  the  Mediter- 
ranean littoral.  Serial.  Part  1.  2500  w. 
Genie  Civil — Oct.  13,  1906.    No.  79914  D. 

Wind  Pressure. 

Wind  Pressure  on  Cylindrical  Con- 
ductors. A.  J.  Bowie,  Jr.  Gives  an  out- 
line of  the  theory  connected  with  the 
determination  of  K  in  the  formula  given, 
and  of  the  methods  employed  in  experi- 
mentally verifying  these  determinations. 
Also  editorial.  2500  w.  Elec  Wld — Sept. 
29,  1906.    No.  79545. 

Wiring. 

A  New  Method  of  Employing  Twin 
Lead-Covered  Wire  for  Electric  Light 
Wiring.  E.  L.  Berry.  Calls  attention  to 
the  defects  in  metal  tube,  and  in  wood 
casing,  and  suggests  a  substitute  which  is 
illustrated  and  described.  3000  w.  Elec 
Engr,  Lond— Sept.  28,  1906.   No.  79688  A. 

Uniform  Symbols  for  Wiring  Plans. 
Gives  the  symbols  adopted  by  the  Na- 
tional Electrical  Contractors'  Association 
of  the  United  States.  600  w.  Eng  News 
— Oct.  11,  1906.    No.  79722. 

ELECTRO-CHEMISTRY. 

Battery. 

The  Decker  Primary  Battery.  Prof. 
Francis  B.  Crocker.  Read  before  the 
Am.  Elec.-Chem.  Soc.  Remarks  on  the 
little  progress  made  in  batteries,  and 
their  defects,  and  an  illustrated  descrip- 
tion of  the  battery  named,  which  the 
writer  considers  a  remarkable  advance 
in  the  primary  battery  art.  3500  w.  Sci 
Am  Sup — Oct  13,  1906.  No.  79756. 
Corrosion. 

The  Corrosion  of  Iron  Electrodes  by 
Earth  Currents.  F.  Haber  and  F.  Gold- 
schmidt.  Abstract  translation.  Con- 
siders the  problem  from  the  electro- 
chemical side.  1200  w.  Elect'n,  Lond — ■ 
Sept.  28,  1906.   No.  79698  A. 

The  Effect  of  Earth  Return  Current  on 
Iron  Pipes.  Considers  the  experiments 
being  carried  out  in  Germany  by  Messrs. 
Haber  and  Goldschmidt,  as  reported  in 
the  Zeitschrift  fur  Elektrochemie  and  E. 
T.  Z.  Gives  the  conclusions  reached. 
1400  w.  Elec  Rev,  Lond — Sept.  21,  1906. 
No.  79575  A. 
Electric  Furnace. 

The  Gin  Electric  Steel  Furnace.  Frank 
C.  Perkins.  Illustrates  and  describes  this 
electric  furnace  for  metallurgical  pur- 
poses. 1000  w.  Min  Wld — Oct.  20,  1906. 
No.  80013. 
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Electroplating. 

Platinum  Plating  and  Its  Execution. 
Gives  results  of  experiments  which  show- 
that  platinum  may  be  deposited  as  easily 
as  gold.  1400  w.  Brass  Wld — Oct.,  1906. 
No.  80068. 

The  Production  of  Hard  Gold  Deposits 
for  Buffed  Work.  Gives  methods  of  ob- 
taining a  hard  deposit  that  will  stand 
buffing.  Ills.  1500  w.  Brass  Wld — Oct., 
1906.  No.  80069. 
Graphite. 

The  Manufacture  of  Graphite  and 
Amorphous  Carbon  (Die  Technische 
Gewinnung  von  Graphit  und  Amorphem 
Kohlenstoff).  E.  Donath.  Discussing  es- 
pecially the  reactions  involved  in  the  pro- 
duction of  graphite  by  Acheson,  in  the 
electric  furnace.  4000  w.  Stahl  u  Eisen 
—Oct.  15,  1906.  No.  79947  D. 
Nitrogen. 

The  Birkeland-Eyde  Process  and  the 
Artificial  Production  of  Nitrates  from  the 
Atmosphere.  M.  Alger.  Illustrates  and 
describes  the  plant  in  Norway,  for  re- 
moving nitrogen  from  the  atmosphere  by 
electrical  processes  for  the  purpose  of  em- 
ploying it  as  a  fertilizer.  900  w.  Sci  Am 
—Oct.  6,  1906.    No.  79633. 

The  Fixation  of  Atmospheric  Nitrogen. 
Gives  abstracts  of  the  papers  on  this  sub- 
ject presented  at  the  Dresden  meeting  of 
the  German  Bunsen  Society.  3000  w. 
Engr,  Lond — Sept.  21,  1906.  No.  79590  A. 
Sugar  Analysis. 

Electro-Decolorization — A  Study  in 
Optical  Sugar  Analysis.  F.  G.  Wiede- 
mann. Abstract  of  an  address  before 
the  Int.  Com.  for  Uniform  Methods  of 
Sugar  Analysis,  at  Berne,  Switzerland. 
A  report  of  experiments  made.  3000  w. 
Elec-Chem  of  Met  Ind— Oct.,  1906.  No. 

79657  c. 

ELECTRO-PHYSICS. 
Eddy  Currents. 

An  Investigation  of  Eddy  Currents  in 
Sheet  Iron  (Beitrag  zur  Untersuchung 
der  Wirbelstrome  in  Eisenblechen) .  A. 
Kiihns.  Data  and  results  of  tests  upon 
sheets  of  various  thicknesses  to  determine 
eddy-current  coefficients  for  use  in  Stein- 
metz's  formula.  5000  w.  Elektrotech 
Zeitschr— Sept.  27,  1906.  No.  79956"  B. 
Electric  Waves. 

The  Use  of  the  Wehnelt  Interrupter 
with  the  Righi  Exciter  for  Electric 
Waves.  A.  D.  Cole  in  the  Physical  Re- 
view. Describes  the  method  of  using  the 
Wehnelt  interrupter,  and  its  application  to 
demonstration  purposes.  Ills.  2000  w. 
Elect'n,  Lond— Oct.  19,  1906.  No.  80134  A. 
Electromotive  Force. 

Generation  of  E.  M.  F.  by ,  Centrifugal 
Force.  E.  F.  Nichols.  Translated  from 
Phys.  Zeit.  An  account  of  experimental 
investigations  giving  results  which  show 
that  the  positive  ions  are  not  the  chief 
carriers  of  the  electric  current  in  alu- 


minum.   1400  w.   Elect'n,  Lond — Oct.  19, 
1906.   No.  80135  A. 
Harmonics. 

A  New  Method  of  Decomposing  a 
Periodical  Curve  into  its  Harmonics 
(Eine  Neue  Methode  zur  Zerlegung  einer 
Periodischen  Kurve  in  Ihre  Harmonis- 
chen).  K.  H.  Haga.  Describing  a 
graphical  method  of  analyzing  the  curves 
of  alternating  currents,  and  similar  oscil- 
lations. 1200  w.  Elektrotech  u  Maschin- 
enbau— Sept.  23,  1906.  No.  79964  D. 
Hysteresis. 

The  Hysteresis  Exponent  Experi- 
mentally Determined.  E.  L.  Weber. 
Gives  an  experimental  method  of*  deter- 
mining the  value  of  the  hysteresis  ex- 
ponent in  a  choking  coil,  or  transformer, 
of  closed  magnetic  circuit.  500  w.  Elec 
Wld— Sept.  29,  1906.  No.  79547- 
Liquid  Films. 

The  Disruptive  Voltage  of  Thin  Liquid 
Films  Between  Iridio- Platinum  Elec- 
trodes. P.  E.  Shaw.  Read  before  the 
Physical  Society.  An  account  of  research 
work,  explaining  methods  used  and  re- 
sults. 3500  w.  Elect'n,  Lond — Oct.  5, 
1906.  No.  79800  A. 
Magnetic  Field. 

The  Production  of  a  Rotary  Magnetic 
Field  Considered  Graphically.  A  graph- 
ical proof  of  the  fundamental  theorem 
which  underlies  the  principle  of  action  of 
the  production  of  rotary  magnetic  fields. 
1200  w.  Elec  Engr,  Lond — Sept.  28,  1906. 
No.  79685  A. 
Magnetic  Induction. 

Limitations  of  the  Ballistic  Method  for 
Magnetic  Induction.  A.  Hoyt  Taylor,  in 
the  Physical  Review.  Reports  an  inves- 
tigation of  discrepancies  found,  with  a 
view  to  determining  their  quantitative 
effect  on  cyclic  curves  of  magnetization, 
and  of  devising  a  means  of  eliminating 
them.  1800  w.  Elect'n,  Lond — Oct.  5, 
1906.  No.  79798  A. 
Thermo  -  Electricity. 

Recent  Investigations  upon  Thermo- 
Electric  Substances  (Neuere  Beobactung- 
en  an  Thermoelektrischen  Wirkenden 
Korpern).  A.  Heil.  Describing  the  au- 
thor's improvements  in  thermo-electric 
batteries,  and  their  application  to  the  util- 
ization of  the  heat  of  waste  gases.  3000 
w.  Elektrotech  Zeitscher — Oct.  4,  1906. 
No.  79960  B. 
Windings. 

Methods  of  Winding  for  the  Genera- 
tion of  Harmonic  Electromotive  Forces 
(Ueber  Einige  Wicklungsanordnungen 
sur  Erzeugung  Harmonischer  Elektro- 
motorischer  Krafte).  Chr.  Baumler.  A 
mathematical  discussion  of  the  influence 
of  coil  windings  upon  the  wave  form  of 
the  currents  generated.  4000  w.  Elektro- 
tech Zeitschr — Sept.  20,  1906.  No.  79952  B. 


We  supply  copies  of  these  articles.    See  page  479. 


452 


THE  ENGINEERING  INDEX. 


GENERATING  STATIONS. 
Alternators. 

Alternating  Current  Generators.  P.  M. 
Lincoln.  Notes  on  their  construction, 
performance  and  operation.  Ills.  1200  w. 
Elec  Jour — Oct.,  1906.  Serial.  1st  part. 
No.  79894. 
Australia. 

The  Traawool  Scheme.  An  account  of 
the  irrigation  and  power  proposal  for  pro- 
viding an  ample  supply  of  water  to  north- 
ern and  north-western  Victoria,  and  for 
generating  electricity  for  the  supply  of 
several  towns.  2500  w.  Aust  Min  Stand — 
Sept.  26,  1906.   No.  8015 1  B. 

Birmingham,  Eng. 

Birmingham  Electric  Supply.  Illustra- 
ted detailed  description  of  the  Summer- 
lane  Station  recently  opened.  2500  w. 
Elec  Engr,  Lond — Oct.  12,  1906.  Serial. 
1st  part.  No.  80043  A. 

Breakdowns. 

Breakdowns  of  Electrical  Machinery. 
Michael  Longridge.  Abstracts  from  an- 
nual report,  discussing  some  of  the  typical 
breakdowns,  the  causes  that  lead  to  them, 
and  the  lessons  they  convey.  3800  w. 
Mech  Engr — Oct.  13,  1906.  Serial.  1st 
part.   No.  80041  A. 

Central  Stations. 

Central  Station  Light,  Heat  and  Power 
Principles.  Newton  Harrison.  Consid- 
ers the  effects  of  frequency,  the  synchro- 
nous and  induction  motor,  effects  of 
inductance,  varying  the  power  factor,  the 
wattmeter,  and  various  other  subjects. 
1500  w.  Cent  Sta — Oct.,  1906.    No.  79746. 

Construction. 

The  Construction  of  Modern  Electrical 
Machinery  (Moderne  Anschauungen 
tiber  die  Konstruktion  Elektrischer  Mas- 
chinen).  E.  Ziehl.  A  review  of  standard 
practice  in  the  construction  of  dynamos 
and  motors  and  of  rotary  converters, 
showing  the  extent  to  which  designs  have 
become  systematized.  5000  w.  Elektro- 
tech  Zeitschr — Oct.  11,  1906.   No.  79962  B. 

Hydro -Electric. 

A  Modern  Swiss  Hydro-Electric  Power 
Station.  Enrico  Bignami.  A  handsomely 
illustrated  description  of  the  station  at 
Obermatt,  supplying  power  for  the  Stans- 
stad-Engelberg  electric  railway.  3500  w. 
Engineering  Magazine. — Nov.,  1906.  No. 
79994  B. 

Boffalora-Ticino  Hydro-Electric  Power 
Plant.  Dr.  Alfred  Gradenwitz.  Illustra- 
ted description  of  the  plant  supplying 
electrical  energy  to  the  cities  of  Milan, 
Pavia,  Novara,  and  Vigevano.  900  w. 
Sci  Am  Sup — Oct.  27,  1906.   No.  80095. 

Developing  Electricity  from  the  Sus- 
quehanna. A.  William  Field.  An  illus- 
trated account  of  the  great  dam  being 
constructed  at  McCall  Ferry,  60  miles 
from  Philadelphia,  intended  to  develop 
electric  power  to  the  capacity  of  from 


75000  to  100000  h.  p.  2000  w.  Mfrs  Rec — 
Oct.  4,  1906.   No.  79596. 

The  Developments  of  Water  Power  in 
the  Province  of  Ligure,  Italy.  Informa- 
tion concerning  development  work  of 
interest  from  the  ingenuity  of  the  method 
of  cheapening  the  hydraulic  engineering 
connected  with  the  schemes.  1600  w. 
Elec  Rev,  Lond — Sept.  21,  1906.  No. 
79576  A. 

The  Hydro-Electric  Station  of  the 
Greenville-Carolina  Power  Co.  William 
S.  Ide.  Illustrated  description  of  a  low- 
head  water-power  development  supplying 
electric  power  for  municipal,  railway  and 
industrial  purposes.  4500  w.  Eng  Rec — 
Oct.  6,  1906.    No.  79667. 

The  Necaxa  Plant  of  the  Mexican 
Light  and  Power  Company.  F.  S.  Pear- 
son and  F.  0.  Blackwell.  Describes  and 
illustrates  a  water-power  developed  and 
transmitted  to  the  cities  of  Mexico  and 
Puebla,  and  to  the  mining  camps  of 
Pachuca  and  El  Oro.  3000  w.  Pro  Am 
Soc  of  Civ  Engrs — Oct.,  1906.  No.  80101  E. 
Load  Factor. 

The  Influence  of  Load  Factor  and 
Prime  Mover  Characteristics  on  Power 
Station  Economy.  J.  R.  Bibbins.  A  dis- 
cussion based  upon  views  set  forth  in  the 
transactions  of  the  Am.  Inst,  of  Elec. 
Engrs.,  Feb.,  1906.  Considers  only 
engine  characteristics  and  load  factor. 
2200  w.  Elec  Jour — Oct.,  1906.  No. 
79895. 

The  Load  Factor  of  Electric  Distribu- 
tion Plants  (Der  Belastungsfaktor  Elek- 
trischer Kraftverteilungs  Anlagen).  Nor- 
berg  Schulz.  A  discussion  of  the  perform- 
ance of  a  number  of  generating  stations 
in  Sweden,  with  a  number  of  load  curves 
from  the  more  important  plants.  3500  w. 
Elektrotech  Zeitschr — Sept.  13,  1906.  No. 
79949  B. 

The  Value  and  Design  of  Water  Power 
Plants  as  Influenced  by  Load  Factor.  Dr. 
Frederic  A.  C.  Perrine.  A  study  of  this 
problem  as  affecting  hydro-electric  plants. 
3500  w.  Jour  Fr  Inst — Oct.,  1906.  No. 
79728  D. 
Operation. 

Abnormal  Operating  Conditions  of 
Electrical  Apparatus.  A.  E.  Buchenberg. 
Gives  information  and  results  prepared 
for  central  station  men,  showing  the 
difficulties  following  any  deviation  from 
normal  operating  conditions.  2000  w. 
Elec  Wld— Oct.  6,  1906.  No.  79675. 
Parallel  Running. 

The  Parallel  Operation  of  Alternators 
(Ueber  den  Parallelbetrieb  von  Wechsel- 
strommaschinen).  Dr.  L.  Fleischmann. 
Deriving  •  formulas  for  arranging  t  the 
parallel  operation  of  alternators  of  differ- 
ent electrical  and  mechanical  design. 
2500  w.  Elektrotech  Zeitschr — Sept.  20, 
1906.    No.  79950  B. 
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Polarity. 

Correcting  Reversed  Polarity  in  Large 
Generators.   H.  R.  Mason.  Discusses  the 
best  methods  to  use  with  different  types. 
1700  w.  Power — Nov.,  1906.  No.  80079  C. 
Power. 

The  Generation  and  Transmission  of 
Power.  Summarizes  the  practice  in  power 
station  design,  equipment  and  opera- 
tion, storage  batteries,  voltages,  sub- 
stations and  portable  sub-stations.  Ills. 
10000  w.  St  Ry  Jour — Oct.  13,  1906. 
(Convention  Sec.)    No.  79818  C. 

Power  Load. 

Adjuncts  to  the  Power  Load.  From  a 
paper  by  C.  J.  Russell,  read  before  the 
Assn.  of  Edison  Illuminating  Companies, 
discussing  the  possibilities  of  electric 
heating  and  of  electro-chemical  processes 
for  increasing  the  central  load,  and  level- 
ing the  load  curve.  4500  w.  Elec  Wld — 
Oct.  6,  1906.   No.  79676. 

Scranton,  Pa. 

Power  Plant  of  the  Lackawanna  Light 
Company  of  Scranton,  Pa.  Illustrated 
detailed  description  of  the  station  and 
its  equipment,  the  underground  system 
serving  the  business  section  and  the  over- 
head district.  2000  w.  Elec  Wld — Oct. 
6,  1906.    No.  79673. 

Supply. 

Some  Practical  Notes  on  the  Commer- 
cial Development  of  Electricity  Supply 
Undertakings.  R.  Borlase  Matthews. 
Discusses  the  need  in  England  of  a  bus- 
iness-getting campaign  in  the  electrical 
field.  1800  w.  Elec  Rev,  Lond— Oct.  19, 
1906.  No.  80131  A. 
Transformers. 

Current  Transformers  for  Instruments. 
States  the  requirements  of  current  trans- 
formers, and  investigates  the  determining 
features  of  the  design.  1300  w.  Elec 
Rev,  Lond— Oct.  12,  1906.    No.  80045  A. 

The  Treating  of  Transformer  Oil.  S. 
M.  Kintner.  Remarks  on  the  detrimental 
effect  of  the  presence  of  water  to  the  in- 
sulating qualities  of  oil,  and  discussion  of 
the  ways  of  effecting  a  separation  of  oil 
and  water.  2000  w.  Elec  Jour — Oct., 
1906.    No.  79897. 

Transformer  Design.  A.  Coggeshall. 
Aims  to  show  how  the  size  and  weight  of 
a  transformer  vary  with  the  capacity  and 
the  density,  and  how  the  density  at  which 
the  minimum  losses  obtain  is  readily 
found  and  the  performance  of  the  trans- 
former predetermined.  600  w.  Elec  Wld 
— Oct.  13,  1906.    No.  79773. 

LIGHTING. 

Arc  Lamps. 

The  Series  Luminous  Arc  Rectifier 
System.  N.  R.  Birge.  Read  before  the 
Ohio  Elec.  Lgt.  Assn.  Illustrates  and 
describes  the  construction  and  operation 
of  this  system.  1600  w.  Engr,  U  S  A — 
Oct.  1,  1906.    No.  79599  C. 

We  supply  copies  of  the 
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Charges. 

The  Price  of  Electricity.  Robert  Sever 
Hale.  A  discussion  of  the  proper  basis  or 
unit  of  charge  for  an  electric  light  com- 
pany. 7000  w.  Tech  Qr — Sept.,  1906. 
No.  80001  E. 
Churches, 

The  Lighting  of  Churches. ^  J.  R.  Cra- 
vath  and  V.  R.  Lansingh.  Gives  illustra- 
tions showing  the  lighting  of  various 
churches,  with  critical  discussions  of  the 
methods  used.  2000  w.  Elec  Wld — Oct. 
.  6,  1906.  No.  79674. 
Illumination. 

The  Distribution  of  Illumination  in  the 
Neighborhood  of  a  Row  of  Lamps.  J.  R. 
Benton.  States  formulas  from  which  in- 
formation concerning  the  illumination 
to  be  expected  from  such  an  arrangement, 
can  be  obtained,  and  matters  of  related 
interest.  2000  w.  Elec  Wld — Oct.  27, 
1906.  No.  801 15. 
Incandescent. 

Improved  Incandescent  Lamps  (Neuere 
Elektrische  Gluhlampen).  Dr.  Feichmiil- 
ler.  Comparative  costs  of  lighting  with 
carbon  filaments,  and  with  tantalum,  os- 
mium, and  other  metallic  filaments.  1500 
w.  Elektrotech  Zeitschr — Sept.  20,  1906. 
No.  79954  B. 

Modern  Forms  of  Electric  Incandescent 
Lamps.  Dr.  C.  R.  Bohm.  Abstract  trans- 
lation from  Elektrotechnischer  Anzerger. 
A  summary  of  recent  developments  and 
the  various  filaments  used,  with  an 
appendix  by  Prof.  Alfred  Lottermoser 
on  colloids.  7000  w.  Elect'n,  Lond — 
Sept.  21,  1906.    No.  79579  A. 

Modern  Glow  Lamps  with  Metallic 
Filaments.  Gives  information  concerning 
some  of  the  new  lamps  which  use  metallic 
filaments  of  exceedingly  high  melting 
points.  1600  w.  Elec  Rev,  Lond — Oct. 
5,  1906.  No.  79796  A. 
Lamp  Suspension. 

Self-Sustaining  Winch  and  Arc  Lamp 
Suspension  Gear.  Illustrates  and  de- 
scribes an  interesting  winch  for  lowering 
or  raising  arc  lamps.  1000  w.  Elec  Engr, 
Lond — Oct.  12,  1906.  No.  80044  A. 
Mercury  Arc. 

The  Mercury  Arc:  Its  Properties  and 
Technical  Applications.  E.  Weintraub. 
Considers  the  structure  of  the  mercury 
arc,  the  properties  of  the ,  ^cathode,  the 
starting,  stability,  etc.,  arcs  in  other  me- 
tallic vapors,  alternating-current  phe- 
nomena, arcing  and  technical  applications. 
9500  w.  Jour  Fr  Inst — Oct.,  1906.  No. 
79727  D. 
Photometry. 

See  Electrical  Engineering,  Measure- 
ment. 
Train  Lighting. 

See    Railway    Engineering,  Motive 
Power  and  Equipment. 
Wind  Power. 

Electric  Lighting  by  Wind  Power.  E. 
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Lancaster  Burne.  A  study  of  this  subject, 
considering  the  wind  itself,  the  motor, 
and  the  installation  as  a  whole.  5000  w. 
Elec  Rev,  Lond — Oct.  19, 1906.  No.  80130  A. 

MEASUREMENT. 

Brushes. 

The  Measurement  of  the  Transition 
Resistance  of  Metal-Carbon  Brushes  (Die 
Messung  der  Uebergangswiderstande  von 
Metall-Kohlen-Biirsten).  S.  Salto.  Data 
and  results  of  tests  of  brushes,  made  of 
carbon  containing  copper,  bronze  or  other 
metals  to  improve  the  conductivity.  1200 
w.  Elektrotech  Zeitschr — Sept.  20,  1906. 
No.  79953  B. 

Conductivity. 

Measurement  of  Electrical  Conductivity 
of  Short  Rods.  Rollo  Appleyard.  Con- 
siders the  general  principles  of  construc- 
tion for  an  instrument  designed  for  mak- 
ing rapid  measurements  of  rods  of  iron, 
steel  and  alloys.  4000  w.  Inst  of  Civ 
Engrs — No.  3603.  No.  79514  N. 
Errors. 

The  Calculation  of  Percentage  Error. 
H.  G.  Solomon.  Explains  the  value  and 
meaning  of  percentage  error  of  an  in- 
strument, and  gives  methods  of  calcula- 
tion. 1700  w.  Elec  Rev,  Lond — Oct.  5, 
1906.  No.  79795  A. 
Galvanometers. 

Factors  Determining  the  Design  of 
Needle  Galvanometers.  L.  A.  Freuden- 
berger.  Develops  the  formulas  for  maxi- 
mum sensibility  in  needle  galvanometers. 
600  w.  Elec  Wld — Sept.  29,  1906.  No. 
79546. 

The  Theory  of  the  "  Moving  Coil "  and 
Other  Kinds  of  Ballistic  Galvanometers. 
Prof.  Harold  A.  Wilson.  Presents  the 
formula  usually  given  for  ballistic  galvan- 
ometers, and  also  other  formulae  for  bal- 
listic galvanometers  of  several  types 
which  differ  from  the  first.  1000  w.  Elec 
Rev,  N.  Y.— Oct.  20,  1906.  No.  79881. 
Meters. 

Test  of  an  Induction  Meter  for  Single- 
Phase  Currents  (Induktions  zahler  mit 
Clockenanker  fur  Einphasigen  Wechsel- 
strom).  Report  of  test  by  the  Reichsan- 
stalt  of  a  new  meter  by  the  Siemens  & 
Halske  Co.  1500  w.  Elektrotech  Zeitschr 
— Oct.  4,  1906.    No.  79959  B. 

The  Kelvin  Sector  Ammeter  and  Volt- 
meter. M.  C.  Rypinski.  Illustrates  and 
describes  this  meter  and  states  the  advan- 
tages claimed.  1500  w.  Elec  Jour — Oct., 
1906.  No.  79898. 
Oscillographs. 

Oscillographs  and  Some  of  Their  Re- 
cent Applications.  David  A.  Ramsay. 
Calls  attention  to  problems  which  the 
oscillograph  is  particularly  well  adapted 
to  investigate,  giving  examples  of  results 


obtained.  Ills.  3300  w.  Elect'n,  Lond — 
Sept.  21,  1906.   No.  79578  A. 

Photometry. 

Color  Phenomena  in  Photometry.  J.  S. 
Dow,  before  the  Physical  Soc.  of  London. 
Reports  an  extended  investigation  made 
and  discusses  the  results.  4500  w,  Elec 
Rev,  N.  Y.— Sept.  29,  1906.   No.  79543. 

The  Sources  of  Error  in  the  Harcourt 
10-C.P.  Pentane  Standard.  J.  S.  Dow. 
An  account  of  experiments  by  the  author 
on  some  of  the  possible  sources  of  error. 
2200  w.  Elec  Rev,  Lond — Sept.  28,  1906. 
No.  79692  A. 

Resistances. 

On  Methods  of  High  Precision  for  the 
Comparison  of  Resistances.  F.  E.  Smith. 
Gives  a  brief  account  of  the  high  pre- 
cision methods  used  at  the  National 
Physical  Laboratory  for  measuring  stand- 
ard resistances.  2500  w.  Elect'n,  Lond — 
Oct.  5,  1906.  Serial.  1st  part.  No. 
79799  A. 

Testing. 

The  Theory  of  Shop  Methods  of  Test- 
ing Direct  and  Alternating  Current  Ma- 
chinery. J.  W.  Rogers.  Gives  briefly  the 
tests  usually  made,  and  the  purposes  for 
which  they  are  made,  and  the  methods  of 
carrying  out  the  various  tests.  3000  w. 
Elec  Engr,  Lond — Oct.  5,  1906.  Serial. 
1st  part.    No.  79793  A. 

MOTORS. 

Alternating. 

Relation  of  the  Alternating-Current 
Motor  to  Central  Station  Business.  Re- 
print of  a  paper  by  E.  W.  Lloyd,  read 
before  the  Edison  111.  Cos.  Calls  atten- 
tion to  the  necessity  of  the  cooperation 
of  central  station  men  with  manufac- 
turers. 3000  w.  Elec  Wld — Oct.  6,  1906. 
No.  79679. 
Construction. 

See  Electrical  Engineering,  Generating 
Stations. 
Induction  Motors. 

Is  the  Circle  Diagram  for  Asynchro- 
nous Induction  Motors  Applicable  for 
Oversynchronism ?  (Gilt  das  Kreisdia- 
gramm  fur  Asynchrone  Wechselstrom- 
maschinen  auch  bei  Uebersynchronis- 
mus).  L.  Lombardi.  Results  of  tests  at 
various-  speeds,  showing  that  the  circle 
diagram  holds  good  at  all  speeds.  3000  w. 
Elektrotech  u  Maschinenbau — Sept.  30, 
1906.  No.  79965  D. 
Internoles. 

The  Design  of  Continuous- Current 
Dynamo  Electric  Machinery  with  Inter- 
poles.  Gives  a  brief  bibliography  of  re- 
cent articles  dealing  with  this  subject. 
4200  w.  Elect'n,  Lond — Sept.  28,  1906. 
No.  79695  A. 
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Pulleys. 

Dynamo  and  Motor  Pulleys.  T.  D. 
Lynch.  An  illustrated  article  presenting 
some  of  the  features  of  a  set  of  specifica- 
tions for  pulleys  recently  adopted  by  the 
Westinghouse  Elec.  &  Mfg.  Co.  1500  w. 
Elec  Jour — Oct.,  1906.  No.  79899. 
Single- Phase. 

Calculation  of  the  Characteristic  Curves 
of  the  Single-Phase  Series  Commutator 
Motors.  Prof.  O.  S.  Bradstad  and  Stan- 
lev  P.  Smith.  Shows  how  a  point-by- 
point  method  has  been  used  to  determine 
the  characteristics  of  a  motor  when  both 
the  saturation  of  the  iron  and  the  effect 
of  the  currents  in  the  short-circuited  sec- 
tions are  taken  into  account.  2000  w. 
Elect'n,  Lond— Oct.  12,  1906.  Serial.  1st 
part.   No.  80049  A. 

Note  on  the  Tractive  Effort  of  the 
Single-Phase  Commutator  Motor  Equip- 
ment. B.  G.  Bergman.  Discusses  the 
effect  of  the  pulsating  torque,  which  is 
characteristic  of  these  motors,  giving  test 
results  and  conclusions.  1700  w.  Elec 
Wld—Oct.  13,  1906.    No.  79771. 

Some  Points  About  Single-Phase 
Motors.  W.  Langdon-Davies  and  B. 
O.  Hawes.  Read  before  the  Birmingham 
and  District  Elec.  Club.  The  types  of 
motors  dealt  with  are  those  used  on 


ordinary  single-phase  circuits,  supplying 
current  for  lighting  and  power.  Reviews 
the  motors  used  in  this  service,  and  con- 
siders the  properties  essential  to  a  good 
single-phase  motor,  etc.  3800  w.  Elect'n, 
Lond— Oct.  19,  1906.   No.  80132  A. 

See  Also  Street  and  Electric  Railways. 
Standardization. 

Standardization  of  Direct- Current 
Traction  Motors.  A  translation  of  the 
Committee  report  presented  at  the  Inter- 
national Congress  of  Tramways  at  Milan. 
1800  w.  Elec  Wld—Oct.  13,  1906.  No. 
79772. 

TRANSMISSION. 

Direct  Current. 

The  New  Power  Supply  for  the  City  of 
Lyons,  France.  C.  T.  Wilkinson.  An 
illustrated  account  of  an  interesting 
60,000-volt  direct-current  transmission 
over  a  distance  of  no  miles.  Also  edi- 
torial. 4000  w.  Elec  Wld—Oct.  20,  1906. 
No.  80019. 
Lightning. 

High-Tension  Lightning  Protection.  C. 
R.  McKay.  Read  before  the  Cent.  Elec. 
Ry.  Assn.  Considers  the  principal  high- 
tension,  alternating-current  protective  de- 
vices in  present  use,  and  their  perform- 
ance. 2500  w.  Elec  Ry  Rev — Oct.,  1906. 
No.  79656. 
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Apprentices. 

A  Modern  Adaptation  of  the  Appren- 
ticeship System.  O.  M.  Becker.  A  re- 
view of  present  methods  of  training  the 
skilled  mechanics  of  the  future,  showing 
their  possible  adaptability  to  the  average 
shop.  3500  w.  Engineering  Magazine — 
Nov.,  1906.  No.  79992  B. 
Bounties. 

Bounties  for  the  Canadian  Iron  and 
Steel  Industry.  Edward  Porritt.  A  sur- 
vey of  bounty  legislation  and  bounty  pay- 
ments from  1894  to  1906.  4500  w.  Ir 
Age— Oct.  25,  1906.  No.  80085. 
Contracts. 

The  Legal  Effect  and  Construction  of  a 
Contract  for  Large  Works.  Considers 
some  of  the-  more  important  provisions 
which  usually  appear  in  large  contracts, 
discussing  the  provisions  of  certain 
clauses  which  would  be  sufficient  to  cover 
every  contingency.  5800  w.  Engng— Oct. 
12,  1906.  No.  80054  A. 
Education. 

A  Comparison  of  University  and  Indus- 
trial Discipline  and  Methods.  Frederick 
W.  Taylor.  From  an  address  delivered 
at  the  dedication  of  the  Engineering 
Building  for  the  University  of  Penn- 
sylvania.   Discussed  from  the  point  of 
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view  of  the  employer,  having  in  mind 
the  preparation  for  success  in  com- 
mercial engineering  and  industrial  enter- 
prises. 2300  w.  Eng  News — Oct.  25, 
1906.    No.  80092. 

A  Great  Educational  Plant  Dedicated. 
An  account  of  the  dedication  of  the  new 
engineering  building  of  the  University  of 
Pennsylvania  and  its  equipment  for  in- 
struction in  mechanical,  electrical,  and 
civil  engineering.  Ills.  2500  w.  Ir  Trd 
Rev — Oct.  25,  1906.   No.  80103. 

A  Model  College  Engineering  Building. 
Illustrated  description  of  the  new  build- 
ing for  the  civil  and  mechanical  engineer- 
ing departments  at  the  University  of 
Pennsylvania.  5000  w.  Ir  Age — Oct.  25, 
1906.   No.  80084. 

Engineering  Education.  An  informal 
discussion  at  the  annual  convention,  June 
27,  1906.  6000  w.  Pro  Am  Soc  of  Civ 
Engrs— Sept.,  1906.    No.  7953°"  E. 

Instruction  in  Mathematics  and  Physics 
in  Higher  Schools  (Bericht  tiber  Mathe- 
matischen  und  Naturwissenschaftlichen 
Unterricht  an  Unsern  Hohern  Schulen). 
A.  Gutzmer.  A  report  discussing  es- 
pecially projects  for  educational  reform 
in  the  matter  of  instruction  in  science  in 
the  German  Schools.   6000  w.   Zeitschr  d 
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Ver  Deutscher  Ing— Oct.  6,  1906.  No. 
79907  D. 

The  Engineer  as  a  Citizen.  Address 
by  Prof.  Alexander  C.  Humphreys  at  the 
dedication  of  the  new  engineering  build- 
ing of  the  University  of  Pennsylvania. 
Discusses  the  instruction  needed  by  engi- 
neering students  to  fit  them  for  the  use- 
fulness awaiting  them.  Also  editorial. 
5000  w.  Eng  Rec — Oct.  27,  1906.  No.- 
80111. 

The  Technical  School  and  the  Univer- 
sity. Prof.  W.  H.  Burr.  An  address  on 
the  importance  of  practical  scientific 
training.  1800  w.  Am  Mach — Vol.  29. 
No.  43.    No.  80080. 

Industrial  Relations. 

The  Railroads  and  Mining.  Dr.  James 
Douglas.  From  an  oration  before  the 
graduating  class  at  Columbia  University. 
Considers  some  of  the  relations  of  rail- 
road transportation  in  the  United  States 
to  mining  and  metallurgy.  2000  w.  Ir 
Age— Oct.  18,  1906.   No.  79823. 

Invention. 

Some  Principles  of  Sound  Engineering 
for  the  Inventor.   Thorburn  Reid.  Sup- 


plemental to  an  earlier  article  on  "Ex- 
ploiting an  invention."  Shows  that  suc- 
cessful inventions  must  be  guided  by  good 
engineering  and  business  sense.  4000  w. 
Cassier's  Mag— Oct.,  1906.  No.  79526  B. 
Patents. 

Patents  as  a  Factor  in  a  Manufacturing 
Business.  Edwin  J.  Prindle.  The  third 
paper  discusses  the  patent  knowledge 
necessary  before  the  manufacturer  should 
issue  the  new  product.  3500  w.  Engi- 
neering Magazine — Nov.,  1906.  No. 
79991  B. 
Specialization. 

Specialization  in  Manufacturing.  Alex- 
ander E.  Outerbridge,  Jr.  Discusses  the 
results  of  specialization  as  illustrated  by 
America's  remarkable  growth.  3000  w. 
Cassier's  Mag— Oct.,  1906.  No.  79528  B. 
Shipping. 

See  Marine  and  Naval  Engineering. 
Works  Management. 

Some  Features  of  Works  Management 
and  Equipment.   Thomas  B.  O'Neill.  An 
,  illustrated  article  explaining  features  of 
the  Philadelphia  plant  of  the  Link  Belt 
.    Co.    1200  w.    Mach,  N.  Y.—  Oct.,  1906. 
No.  79611  C. 


MARINE  AND  NAVAL  ENGINEERING 


Battleships. 

A  Further  Argument  for  the  Big  Ships. 
Richard  Wainwright.  A  reply  to  the 
arguments  of  Captain  Mahan,  and  advo- 
cating big  ships  as  typified  by  the  English 
"Dreadnought."  2700  w.  Pro  U  S  Nav 
Inst— Sept.,  1906.    No.  79847  F. 

H.  M.  S.  "  Dreadnought."  ^  Plates  and 
editorial  review  of  the  principal  features 
of  this  new  battleship.  2800  w.  Engng — 
Oct.  5,  1906.   No.  79802  A. 

The  Battleships  "  Dreadnought "  and 
"  South  Carolina."  Illustrates  these  two 
types,  based  on  lessons  of  the  Japanese 
War,  with  descriptions  of  the  important 
features.  2200  w.  Sci  Am — Oct.  27,  1906. 
No.  80094. 

The  French  Battleship  "  Republique." 
Illustrated  description  of  this  new  addi- 
tion to  the  French  navy.  800  w.  Engr, 
Lond— Sept.  28,  1906.  No.  79712  A. 

Trials  of  H.  M.  S.  "  Dreadnought."  A 
report  of  the  very  satisfactory  trials  of 
this  English  battleship.    1500  w.  Engr, 
Lond — Oct.  12,  1906.  No.  80060  A. 
Cruisers. 

New  Peruvian  Cruisers.  Illustrates  and 
describes  the  "Almirante  Grau,"  one  of 
two  sister  ships  recently  built  for  the 
Peruvian  navy.  1200  w.  Engng — Sept. 
28,  1906.  No.  79707  A. 
Dry-Docks. 

Floating  Dry-Dock  Construction.  Wil- 
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Ham  T.  Donnelly.  Read  before  the  Brook- 
lyn Engrs'  Club.  Describes  the  floating 
dock  and  its  operation,  and  illustrates 
various  types.  2500  w.  Int  Marine 
Engng — Nov.,  1906.  Serial.  1st  part.  No. 
80074  C. 

The  Naval  Floating  Dock — Its  Advan- 
tages, Design  and  Construction.  Leonard 
M.  Cox.  Principally  a  consideration  of 
the  floating  dock,  the  choice  of  types,  cost, 
etc.  Ills.  15000  w.  Pro  Am  Soc  of  Civ 
Engrs — Oct.,  1906.   No.  80099  E. 

The  New  Rotterdam  Electrically-Oper- 
ated Floating  Dock.  Frank  C.  Perkins. 
Illustrations  with  brief  description.  250 
w.  Sci  Am  Sup — Oct.  6,  1906.  No.  79634. 
Ferryboats. 

The  New  Screw  Ferryboats  for  the 
Long  Island  Railroad.  Illustrated  descrip- 
tion of  a  vessel  for  service  between  Long 
Island  City  and  James  Slip,  Manhattan. 
500  w.    Naut  Gaz — Sept.  27,  1906.  No. 

79539. 
Liner. 

Cunard  Express  Steamer  Mauretania. 
An  illustrated  article  giving  much  infor- 
mation in  regard  to  this  new  turbine 
steamer  and  matters  relating  to  its  con- 
struction. Plates.  6500  w.  Engr,  Lond 
— Sept.  21,  1906.  No.  79591  A. 
Motor  Boats. 

Oil-Engines  for  Marine  Purposes.  Edi- 
torial on  the  uses  made  of  the  Diesel  oil- 
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engine  for  the  propulsion  of  vessels.  1300 
w.  Engng — Oct.  5,  1906.   No.  79803  A. 

The  Coming  of  Explosive  Engines  for 
Naval  Purposes.  C.  M.  Chester.  Pre- 
sents the  advantages  of  these  engines,  re- 
viewing recent  papers  bearing  on  this 
subject,  and  urging  their  speedy  adoption 
for  small  vessels,  such  as  torpedo-boats. 
Ills.  4300  w.  Pro  U  S  Nav  Inst— Sept., 
1906.  No.  79845  F. 

The  Freight  Boat  Venoge  on  the  Lake 
of  Geneva  (Der  Lastdampfer  Venoge  auf 
dem  Genfersee).'  P.  Ostertag.  A  fully- 
illustrated  account  of  the  use  of  the  Diesel 
motor,  and  Del  Proposto  electric  trans- 
mission system,  as  commercially  applied 
to  lake  navigation.  1800  w.  Schweiz 
Bauzeitung— Sept.  29,  1906.   No.  79973  B. 

Oil  Engine. 

Two-Cycle  Marine  Oil  Engine.  Illus- 
trated description  of  the  new  Sulzer- 
Diesel  engine.  500  w.  Engr,  Lond — Oct. 
12,  1906.   No.  80063  A. 

Protection. 

Protection  of  Ships  Against  Torpedoes 
and  Mines.  Shows  that  existing  methods 
of  meeting  torpedo  or  mine  attack  are  all 
more  or  less  defective,  and  gives  the 
recommendations  made  by  Dr.  Bloch- 
mann,  with  the  reasons.  4000  w.  Engr, 
Lond — Oct.  19,  1906.   No.  80143  A. 

Shipping. 

Shipbuilding  and  Shipping  at  Nagasaki. 
Information  concerning  the  last  year's 
work  at  this  Japanese  yard,  and  the  im- 
provements and  extensions  recently  made. 
1200  w  Engng — Oct.  12, 1906.  No.  80056  A. 

Shipbuilding  on  the  Great  Lakes. 
Ralph  D.  Williams.  A  report  of  the  work 
under  order  for  this  year's  delivery,  with 
illustrations  of  some  of  the  vessels,  and 
information  concerning  them.  1500  w. 
R  R  Gaz— Oct.  26,  1906.  No.  80087. 
Steamboats. 

The  American  Steamboat  Olympian, 
Ashore  in  the  Straits  of  Magellan  and 
Her  Interesting  Career.  An  illustrated 
article  describing  this  paddle  steamboat 
and  giving  its  interesting  history.  2000  w. 
Naut  Gaz — Sept.  27,  1906.  No.  79540. 
Steamers. 

A      New     Zealand  Meat-Carrying 


Steamer.  Benjamin  Taylor.  Illustrates 
and  describes  the  twin  screw  steamer 
Orari,  built  for  the  frozen  meat  trade. 
1000  w.  Int  Marine  Engng — Nov.,  1906. 
No.  80073  C. 

The  Fire-Proof  Excursion  Steamer 
Jamestown.  Illustrated  detailed  descrip- 
tion of  a  fine  day  passenger  steamer  in- 
tended for  service  between  Washington 
and  Norfolk,  but  now  running  in  ^  the 
excursion  business  on  the  Potomac  River. 
5000  w.  Int  Marine  Engng — Nov.,  1906. 
No.  80072  C. 
Stresses. 

A  Graphical  and  Analytical  Method  for 
Determining  Transverse  Stresses  (Zeich- 
nerisch-Rechnerisches  Verfahren  zur 
Bestimmung  der  Querbeanspruchungen). 
J.  Stieghorst.  A  general  study  of  trans- 
verse  stresses,  extending  the  theory  for 
beams  to  include  that  for  the  frames  of 
vessels.  Four  articles.  9000  w.  Schiff- 
bau — Aug.  8,  22,  Sept.  12,  26,  1906.  No. 
79981  each  D. 

Stresses  in  Ships.  John  Smith.  Read 
before  the  British  Assn.  An  application  of 
stream-line  apparatus  to  determine  the 
direction  and  approximate  magnitudes  of 
the  principal  stresses  in  certain  parts  of 
ships.  Ills.  3300  w.  Engng— Sept.  28, 
1906.  No.  79708  A. 
Tender. 

Steel  Lighthouse  Tender  Tulip.  An 
illustrated  general  description  of  a  new 
single-screw  steel  lighthouse  tender  for 
Tompkinsville,  N.  Y.  2700  w.  Naut  Gaz 
— Oct.  25,  1906.  No.  801 18. 
Towing. 

Note  on  the  Towing-Resistance  of  a 
Floating  Dock.  Henry  Aylwin  Bevan 
Cole.  An  investigation  made  to  deduce 
approximately  the  towing-resistance  of 
the  dock  from  the  indicator  horse-power 
of  the  towing  steamer.  1000  w.  Inst  of 
Civ  Engrs— No.  3591.  No.  79515  N. 
Turbine  Propulsion. 

Development  of  the  Marine  Steam- 
Turbine.  C.  A.  Parsons  and  R.  J. 
Walker.  Abstract  of  a  paper  read  at 
meeting  of  the  Inst,  of  Marine  Engrs. 
3000  w.  Engng— Oct.  5,  1906.  No.  79- 
804  A. 
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AUTOMOBILES. 

Bicycle. 

Archdeacon's  Air-Propelled  Motor 
Bicycle.  Brief  illustrated  description  of 
this  curious  apparatus'  and  its  working. 
500  w.   Sci  Am — Oct.  6,  1906.   No.  79632. 

Cadillac. 

The  10-h.  p.  Cadillac  Car.  Gives  gen- 
eral views  of  the  car  and  chassis,  and  of 

We  supply  copies  of  the 


detailed  parts,  with  descriptive  notes. 
1700  w.  Auto  Jour — Sept.  29,  1906. 
Serial.    1st  part.    No.  79680  A. 

Lubrication.  , 

Lubrication  Systems  for  Automobiles. 
Considers  the  importance  of  lubrication 
in  internal  combustion  motors,  the  special 
oils  and  method  of  applying.  Ills.  2000 
w.  Automobile — Oct.  18,  1906.  No. 
79865. 

articles.    See  page  479. 
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The  Lubrication  of  Cars.  H.  0.  Dun- 
can. Considers  the  essentials  in  a  lubri- 
cant, the  effects  of  inferior  oil,  and  the 
French  system  of  protecting  their  special 
brands.  1800  w.  Autocar — Oct.  13,  1906. 
No.  80037  A. 

New  Cars. 

The  Construction  of  the  1907  Peerless. 
Illustrates  and  describes  the  two  new- 
cars  offered  by  this  company,  Nos.  15 
and  16.  1200  w.  Automobile — Oct.  11, 
1906.    No.  79744. 

The  Rapid  Car.  Illustrated  description 
of  the  Italian-built  Rapid,  exhibited  at 
the  last  Paris  Salon.  2200  w.  Auto 
Jour — Oct.  13,  1906.   No.  80036  A. 

The  Waterless  Knox  for  1907.  Illus- 
trated description  of  a  new  touring  car, 
with  four-cylinder  vertical  air-cooled 
motor,  rated  at  25-30  h.  p.  Known  as 
model  H.  900  w.  Automobile — Oct.  11, 
1906.    No.  79745. 

Operation. 

Automobile  Operation.  Forrest  R. 
Jones.  A  discussion  of  details  liable  to 
cause  trouble  in  the  operation,  and  the 
means  of  avoiding  accidents,  the  care 
needed,  and  matters  of  general  interest. 
4000  w.  Sib  Jour  of  Engng — Oct.,  1906. 
Serial.    1st  part.    No.  80003  C. 

Piston  Pins. 

What  Is  Wrong  with  Piston  Pins  in 
Automobile  Engines — The  Remedy.  E. 
J.  Bartlett.  Explains  the  stresses  the  pin 
is  subjected  to  and  the  methods  of  hold- 
ing the  pin  as  practiced  in  automobile 
work.  Ills.  1200  w.  Am  Mach — Vol.  29. 
No.  40.   No.  79617. 

Racing  Cars. 

A  Retrospect  of  the  Vanderbilt  Cup 
Race.  A  brief  account  of  this  race,  illus- 
trating some  of  the  cars  and  scenes.  1500 
w.    Sci  Am — Oct.  20,  1906.   No.  79870. 

The  Elimination  Car  that  Did  not 
Start.  Illustrated  description  of  the 
Breese,  Laurance  &  Moulton  special  rac- 
ing car  for  the  Vanderbilt  Cup  race.  500 
w.  Automobile — Oct.  18,  1906.  No. 
79866. 

Searchlight. 

Motor  Searchlight  Equipment.  Brief 
illustrated  description  of  this  plant  built 
to  the  order  of  the  Tyne  Division  of  the 
Royal  Engineers.  300  w.  Auto  Jour — 
Oct.  20,  1906.   No.  80126  A. 

Steering. 

Notes  on  the  Steering  of  Automobiles. 
P.  L.   Renouf.     Describes  the  Renouf 
system.     Ills.     1200  w.  Autocar — Oct. 
20,  1906.    No.  80124  A. 
Taxation. 

Motor  Cars  and  Taxation.  Discusses 
chiefly  taxes  or  duties  payable  or  pro- 
posed on  motor  cars  in  England.  2000 
w.  Engr,  Lond— Sept.  21,  1906.  No. 
79589  A. 


Touring  Cars. 

The  25-h.  p.  Straker-Squire  "  C.  S.  B." 
Touring  Car.  Begins  an  illustrated  de- 
tailed description  of  this  petrol-driven 
pleasure  vehicle,  especially  the  departures 
from  usual  practice.  1600  w.  Auto  Jour 
— Oct.  20,  1906.  Serial.  1st  part.  No. 
80125  A. 
Tourist  Trophy. 

The  Race  of  the  Day— The  Tourist 
Trophy.  An  account  of  the  origin  and 
nature  of  this  race,  illustrating  the  cars 
of  the  recent  contest  and  giving  an  ac- 
count of  the  race  and  a  comparison  with 
last  year's  course,  etc.  9000  w.  Auto 
Jour — Sept.  22,  1906.   No.  79573  A. 

The  Tourist  Trophy  Race,  1906.  An 
illustrated  description  and  discussion  of 
the  recent  race.    12000  w.    Auto  Jour — 
Oct.  6,  1906.    No.  79789  A. 
Troubles. 

The  Diagnosis  of  Motor  Troubles. 
Harold  H.  Brown.  Suggestions  for  lo- 
cating troubles  in  four-cylinder  motors. 
2500  w.  Automobile — Oct.  25,  1906.  No. 
80082. 
Using  Tools. 

Hints  on  Filing,  Hardening  and  Tem- 
pering.  Directions  for  the  use  of  tools  in 
making  repairs  on  automobiles.    2500  w. 
Automobile — Oct.  4,  1906.    No.  79608. 
Vanderbilt  Cup. 

The  Winning  Foreign  Machines  in  the 
Third  International  Race  for  the  Vander- 
bilt Cup.  Illustrates  seven  of  the  eight 
foreign  makes  which  took  part  in  this 
race,  giving  brief  descriptions.  2800  w. 
Sci  Am — Oct.  13,  1906.    No.  79754. 

See  also  Mechanical  Engineering,  Com- 
bustion Motors. 

COMBUSTION  MOTORS. 

Alcohol. 

Digest  of  the  Regulations  and  Instruc- 
tions Concerning  the  Denaturation  of 
Alcohol.  Gives  those  portions  of  the 
regulations  of  interest  to  the  distiller  and 
the  proprietors  of  redenaturing  plants. 
4000  w.  Sci  Am  Sup — Oct.  20,  1906. 
Serial.    1st  part.    No.  79873. 

The  Problem  of  Denaturing  Alcohol. 
Thomas  L.  White.  Discusses  the  losses 
due  to  denaturing,  the  selecting  of  a 
denaturant,  the  conditions  to  be  desired 
and  related  matters.  2200  w.  Automo- 
bile—Oct.  18,  1906.  No.  79864. 
Fuel. 

The  Fuel  Question.  A  Suggestion. 
Rankin  Kennedy.  Suggests  the  possi- 
bility of  using  solid  fuels,  in  a  state  of 
fine  pulverization,  for  internal  combus- 
tion engines.  1000  w.  Autocar — Oct.  13, 
1906.  No.  80038  A. 
Gas  Engines. 

Gas  Engines.  Paul  Windsor.  Read  at 
Columbus  Convention  of  the  Am.  St.  & 
Int.  Ry.  Engng.  Assn.  Deals  with  the 
experience  that  the  Boston  Elevated  Ry. 


We  supply  copies  of  these  articles.    See  page  479. 
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Co.  has  had  with  its  two  gas-engine 
plants.  Ills.  1800  w.  St  Ry  Jour — Oct. 
20,  1906.   No.  80030  C. 

The  Experience  of  the  Boston  Elevated 
Railway  with  Gas-Producer  Engine 
Plants.  Concerning  two  plants,  radically 
different  in  equipment,  installed  with  the 
idea  of  obtaining  information  by  a  practi- 
cal test.  They  seem  to  show  the  economy 
and  reliability  of  gas  engine  power  sta- 
tions. Plans.  1200  w.  Eng  Rec — Oct. 
20,  1906.    No.  79884. 

The  Injection  of  Volatile  Liquids  in 
Explosion  Motors  (Les  Moteurs  a  Explo- 
sion et  ITnjection  de  Liquides  Volatiles). 
Dr.  K.  Schreber.  A  discussion  of  the 
thermodynamics  of  gas  engines  in  which 
a  volatile  liquid  is  injected  during  the 
compression  stroke.  5000  w.  Rev  Gen 
des  Sciences — Aug.  30,  1906.  No.  79926  D. 

Large  Gas  Engines.  H.  A.  Humphrey. 
A  lecture  delivered  in  connection  with 
the  Engineering  and  Machinery  Exhibi- 
tion at  Olympia.  A  review  of  the  fea- 
tures of  the  large  gas  engines  made  in 
England  and  on  the  Continent.  3700  w. 
Jour  Gas  Lgt — Oct.  9,  1906.   No.  79854  A. 

Molding  and  Patternmaking  of  an  Au- 
tomobile Gas  Engine.  E.  F.  Lake.  An 
illustrated  article  comparing  the  advan- 
tages of  two-cycle  and  four-cycle  types, 
and  discussing  the  influence  of  automo- 
biles on  the  gas-engine  business,  the 
construction,  materials,  etc.  2700  w.  Am 
Mach — Vol.  29.    No.  40.    No.  79615. 

The  Influence  of  the  Cylinder  Walls 
upon  the  Efficiency  of  the  Gas  Engine. 
(Influence  de  Y Action  de  Paroi  sur  le 
Rendement  des  Moteurs  a  Gaz).  L. 
Letombe.  An  investigation  of  the  head 
losses  involved  in  cooling  the  cylinder, 
showing  the  advantages  of  high  com- 
pression, and  combustion  at  constant 
volume.  5000  w.  Revue  de  Mecanique 
— Sept.  30,  1906.  No.  79922  E+F. 
Gases. 

Development  of  the  Theory  for  the 
Kinetic  Energy  of  Gases.  Gustaf  M. 
Westman.  A  mathematical  study,  deduc- 
ing formula.  2500  w.  Jour  Fr  Inst — 
Oct.,  1006.  Serial.  1st  part.  No. 
79731  D. 

Heat  Motors. 

Notes  on  the  Thermodynamics  of  Heat 
Engines  (Remarques  sur  la  Thermody- 
namique  des  Machines  Motrices).  M. 
Jouguet.  A  theoretical  study  of  the 
thermodynamics  of  gas  engines  and  their 
cycles.  6000  w.  Revue  de  Mecanique — 
July  31,  1906.    No.  79917  E+F. 

Ignition. 

Apparatus  for  Ignition  on  Petrol  En- 
gines. Donald  S.  Munro.  Brief  review 
of  the  various  arrangements  for  electric 
ignition,  both  of  high  and  low-tension 
systems.  Ills.  4500  w.  Prac  Engr — Oct. 
19,  1906.    No.  80127  A. 


Oil  Engine. 

The  50-Horse-Power  Four-Cylinder 
Crossley  Vertical  Oil  Engine  with  New 
System  of  Governing.  Illustration  with 
description  of  the  new  system  of  govern- 
ing by  auxiliary  air.  600  w.  Sci  Am  Sup 
— Oct.  20,  1906.  No.  79872. 
Producers. 

Experimental  Studies  with  a  Gas  Pro- 
ducer (Untersuchungen  an  Gaserzeu- 
gern).  Karl  Wendt.  Data  and  results 
of  tests  upon  the  chemical  and  thermal  re- 
actions in  the  fuel-gas  producer;  with 
tables  and  diagrams.  4000  w.  Stahl  u 
Eisen — Oct.  1,  1906.    No.  79942  D. 

Producer  Gas  for  Power  and  Fuel. 
Julius  I.  Wile.  Explains  the  production 
of  this  gas,  discussing  its  uses,  and  the 
apparatus  required,  types  of  engines  and 
related  matters.  2800  w.  Ir  Age — Oct. 
13,  1906.  No.  79825. 
Suction  Gas. 

Cost  of  Suction  Gas  Power.  Considers 
things  that  must  have  a  place  in  determin- 
ing the  actual  cost  of  generation  and 
maintenance.  3000  w.  Elec  Rev,  Lond — 
Sept.,  21,  1906.  No.  79577  A. 
Two-Cycle. 

Development  of  the  Two-Cycle  Gas 
Engine.  C.  P.  Malcolm.  A  brief  history 
of  the  development,  pointing  out  the 
problems  that  have  proved  difficult.  3000 
w.  Automobile — Oct.  25,  1906.  Serial. 
1st  part.    No.  80083. 

Wolseley  2-Cycle  Internal  Combustion 
Engine.  Illustrated  description  of  a  de- 
sign aiming  principally  at  economical 
working.  1500  w.  Mech  Engr — Oct.  13, 
1906.   No.  80039  A. 

See  also  Marine  and  Naval  Engineer- 
ing. 

See  also  Mechanical  Engineering,  Auto- 
mobiles. 

HEATING  AND  COOLING. 

Air  Analysis. 

Air  Analysis  as  an  Aid  to  the  Ventilat- 
ing Engineer.  J.  Roger  Preston.  Prize 
paper.  Aims  to  show  tests  of  importance 
to  ventilating  engineers,  giving  details 
and  drawings  of  apparatus.  Ills.  4000  w. 
Heat  &  Vent  Mag— Oct.,  1906.  No.  80009. 

Gas  Heating. 

A  Fan  Heating  System  with  Gas 
Heater.  Illustrated  description  of  the 
methods  used  in  heating  an  engine-house 
at  Parsons,  Kansas.  The  equipment  con- 
sists of  a  multi-tubular  gas  heater,  a  hot- 
blast  heating  fan,  and  an  induced-draft 
fan  for  control  of  the  furnace  draft.  1600 
w.    Eng  Rec — Oct.  6,  1906.    No.  79670. 

Heat-Economy. 

Heat-Economy  in  Factories.  Henry 
Alexander  Mavor.  A  study  of  the  condi- 
tions of  heat-production  and  utilization  in 
factories.  Also  discussion.  9500  w.  Inst 
of  Civ  Engrs — No.  3561.  No.  79522  N. 


We  supply  copies  of  these  articles.    See  page  479. 
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Hospitals. 

The  Warming  and  Ventilation  of  Hos- 
pitals. Charles  L.  Hubbard.  Suggestions 
for  successful  and  safe  heating  of  this 
class  of  buildings.  3000  w.  Eng  Rec — 
Oct.  13,  1906.    No.  79785. 

Hot  Water. 

The  Brueckner  System  of  Hot- Water 
Heating.  Shows  this  system  as  applied  to 
a  two-pipe  radiator  installation,  to  a 
single-pipe  radiator  installation,  and  to  an 
installation  where  the  heating  boiler  must 
be  located  considerably  above  the  level  of 
some  of  the  radiation.  Ills.  2000  w.  Met 
Work — Sept.  29,  1906.    No.  79537. 

Refrigeration. 

Different  States  of  Ammonia  in  Re- 
frigeration. Dr.  J.  E.  Siebel.  Shows  the 
importance  of  the  different  states  of  am- 
monia, discussing  boiling  ammonia,  wet 
ammonia,  and  saturated  ammonia,  effi- 
ciency obtainable,  etc.  3000  w.  Ice  & 
Refrig — Oct.,  1906.  No.  79607  C. 

Residence. 

Heating  and  Ventilating  a  Country 
Residence.  Gives  plans  and  brief  descrip- 
tion of  an  indirect  system  of  steam  heat- 
ing, combined  with  a  direct,  for  a  Long 
Island  home.  800  w.  Heat  &  Vent  Mag 
— Oct.,  1906.    No.  80010. 

Schoolhouses. 

Heating  and  Ventilating  Schoolhouses. 
Charles  L.  Hubbard.  Gives  statements 
based  on  many  years  experience  in  this 
line  of  work,  which  may  be  easily  adapted 
to  most  buildings.  700  w.  Eng  Rec — 
Oct.  6,  1906.   No.  7g6j2. 

Schools. 

Mechanical  Equipment  of  the  New 
Stuyvesant  High  School,  New  York  City. 
C.  Dix  McArthur.  Plans  and  description 
of  a  manual  training  high  school,  where 
the  equipment  has  been  selected  not  only 
to  serve  the  purpose  intended,  but  to  edu- 
cate students  and  to  make  tests  in  connec- 
tion with  laboratory  work.  Ills.  4000  w. 
Heat  &  Vent  Mag— Oct.,  1906.  No. 
80008. 

HYDRAULICS. 

Air  Lift. 

Trial  of  an  Air-Lift  Pump.  Describes 
the  principle  of  this  pump,  and  gives  re- 
sults obtained  in  a  test  carried  out  at  the 
Wandsworth  and  Putney  Gas  Works. 
1700  w.  Engng — Sept.  21,  1906.  No. 
79588  A. 
Centrifugal  Pumps. 

Centrifugal  Pumps.  P.  A.  Mossay  and 
G.  M.  Brown.  Abstract  of  a  paper  read 
before  the  Rugby  Engng  Soc.  Briefly  re- 
views the  history  of  rotary  pumps,  con- 
siders the  recent  rapid  development  and 
its  cause,  discussing  in  detail  the  per- 
formance and  construction  of  centrifugal 
pumps.  3000  w.  Mech  Engr — Sept.  29, 
1906.    Serial.    1st  part.    No.  79684  A. 


Centrifugal  Pumps  and  Fans  at  the 
Bavarian  Exposition  at  Nuremberg,  1906 
(Die  Kreisel-Pumpen  und  Ventilatoren 
auf  der  Bayer  Jubilaums-Landes-Ausstel- 
lung  in  Niirnberg,  1906).  H.  Fischer  and 
H.  Zeine.  Illustrating  especially  multiple 
high-pressure  centrifugal  pumps  of  the 
leading  Continental  makers.  3000  w. 
Zeitschr  f  d  Gesamte  Turbinenwesen — 
Sept.  20,  1906.  No.  79976  D. 

Tests  of  a  New  Centrifugal  Pump.  Ab- 
stract of  a  report  by  Prof.  J.  E.  Denton 
on  tests  made  on  a  new  design  of  centri- 
fugal pump.  1500  w.  Eng  Rec — Sept. 
29,  1906.   No.  79557- 

Test  of  a  Two-Stage  Centrifugal  Pump. 
Illustrated  description  of  the  method  of 
testing  for  capacity  and  efficiency.  1800 
w.  Engr,  U  S  A— Oct.  15,  1906.  No. 
79809  C. 
Discharge. 

A  Device  for  Regulating  the  Discharge 
of  Water  from  a  Reservoir.  P.  Bouery. 
Illustrated  description  of  this  device,  and 
report  of  results  obtained.  1800  w. 
Bui  Am  Inst  of  Min  Engrs— Sept.,  1906. 
No.  79851. 
Pumping. 

Pumping  Plant  for  the  New  Graving 
Dock  at  Quarry  Bay,  Hong  Kong.  Illus- 
trated description  of  one  of  the  largest 
electrically-driven  plants  of  its  kind.  1800 
w.  Engr,  Lond — Oct.  12,  1906.  No. 
80061  A. 

See    also    Civil    Engineering,  Water 
Supply. 
Stream  Flow. 

See    Civil    Engineering,  Waterways, 
Measurement. 
Turbines. 

Standard  Notation  in  Turbine  Design 
(Einheitliche  Bezeichnungen  im  Turbine- 
enbau).  Prof.  R.  Camerer.  A  discussion 
of  the  various  plans  to  determine  a  uni- 
form notation  for  the  various  angles  and 
other  elements  of  hydraulic  turbines  of 
the  Francis  type.  Serial.  Part  1.  4000  w. 
Zeitschr  f  d  Gesamte  Turbinenwesen — 
Oct.  10,  1906.  No.  79977  D. 
Valves. 

Valves  for  High-Speed  Pumps  (Ventile 
Raschlaufender  Pumpen).  Hermann 
Sturm.  Describing  the  Gutermuth  valve 
of  flat  rolled  spring  metal,  giving  extreme 
lightness  and  quick  action.  1800  w. 
Elektrotech  u  Maschinenbau — Oct.  7, 
1906.  No.  79968  D. 
Water  Power. 

The  Utilization  of  Water  Power  (Die 
Verwertung  der  Wasserkrafte).  MM. 
Lauda  and  Goebl.  An  extended  review 
of  the  development  of  the  power  of 
streams  in  central  Europe,  with  examples 
of  important  hydro-electric  stations.  12000 
w.  3  plates.  Oesterr,  Wochenschr  f  d 
Oeffent  Baudienst — Sept.  22,  1906.  No. 
79978  D. 


We  supply  copies  of  these  articles.    See  page  479. 
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MACHINE  WORKS  AND  FOUNDRIES. 
Annealing. 

Annealing  Under  Gas.  Walter  J.  May. 
Presents  the  advantages  of  this  method 
for  bright  steel  work.  800  w.  Prac  Engr 
—Sept.  28,  1906.   No.  79681  A. 

Boiler  Works. 

The  Lake  Erie  Boiler  Works,  Buffalo, 
N.  Y.  Illustrated  detailed  description  of 
the  works  and  their  equipment.  1400  w. 
Boiler.  Maker— Oct.,  1906.    No.  79724- 

Brass  Wire. 

The  Manufacture  of  Brass  Wire.  E.  J. 
Bolton.  Read  before  the  Graduates  Assn. 
of  Inst,  of  Mech.  Engrs.  A  general  de- 
scription of  the  methods  of  manufacture, 
showing  the  advantages  and^  disadvan- 
tages of  various  ways  of  obtaining  brass 
and  converting  it  into  wire.  3000  w. 
Mech  Engr— Oct.  20,  1906.   No.  80128  A. 

Case  Hardening. 

Some  Obscure  Points  in  the  Theory  of 
Cementation  ( Sur  Quelques  Points  ^  Ob- 
scures de  la  Theorie  de  la  Cementation). 
M.  Partiot.  A  study  of  the  laws  which 
govern  the  penetrating  depth  of  case 
hardening  operations,  together  with  the 
action  of  various  cementing  materials. 
3000  w.  Revue  de  Metallurgie — Sept., 
1906.   No.  79930  H. 

Castings. 

A  Peculiar  Chilled  Casting.  George  C. 
Davis.  Read  before  the  Phila.  Found. 
Assn.  Describ.es  the  casting,  giving  illus- 
trations and  the  method  of  charging. 
700  w.   Ir  Age — Oct.  11,  1906.  No.  79691. 

Converter  Steel  Castings  Practice. 
Arthur  Simonson.  The  first  of  a  series 
of  illustrated  articles  aiming  to  give  a 
general  idea  of  the  science  and  art  of 
making  steel  castings  in  a  foundry 
equipped  with  the  Tropenas  system  of 
steel  making.  The  present  number  de- 
scribes the  mechanical  part  of  a  Tropenas 
plant.  3000  w.  Foundry — Oct.,  1906. 
Serial.    1st  part.    No.  79743- 

Difficult  Castings  Made  by  Green 
Moulders.  An  illustrated  study  of  the 
conditions  in  Milwaukee  which  shows 
that  even  the  most  difficult  castings  can 
be  made  by  unskilled  labor  with  a  good 
foreman.  Also  editorial.  2500  w.  Ir  Trd 
Rev — Oct.  25,  1906.    No.  80102. 

Semi-Steel  Castings.  Harry  Malone. 
Explains  what  this  material  really  is. 
400  w.  Foundry — Oct.,  1906.    No.  79741. 

The  Use  of  Manganese  in  Making 
Brass  Castings.  M.  Palfrey.  Discusses 
the  advantages  of  manganese  and  some 
of  the  difficulties  in  using  it,  describing 
the  method  of  the  writer.  Ills.  1500  w. 
Brass  Wld— Oct.,  1906.  No.  80065. 
Dies. 

Blanking  and  Piercing  Dies  for 
Washers.  C.  F.  Emerson.  Diagrams 
and  suggestions  for  the  making  of  such 
dies.  1600  w.  Mach,  N.  Y— Oct.,  1906. 
No.  79613  C. 

We  supply  copies  of  the 
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The  Manufacture  of  an  Opening  Die 
by  Means  of  Various  Labor-Saving  De- 
vices. Illustrated  description  of  methods 
and  tools  used  in  making  the  Ideal  open- 
ing die.  1600  w.  Am  Mach — Vol.  29. 
No.  40.   No.  79616. 

Drill  Chuck. 

The  Making  of  a  Drill  Chuck.  Re- 
marks on  the  aims  and  methods  of  the 
inventor,  describing  the  operations  cover- 
ing the  manufacture.  Ills.  2500  w.  Am 
Mach— Vol.  29.    No.  42.    No.  79829. 

Flux. 

Fluor  Spar  as  a  Flux.  .Letters  for  and 
against  the  use  of  fluor  spar.    1200  w. 
Foundry — Oct.,  1906.    No.  79742. 
Foundry. 

The  Steel  Foundry  Co.,  Cincinnati,  O. 
Illustrated  description  of  a  new  plant 
near  Ivorydale,  and  its  equipment.  1000 
w.  Foundry — Oct.,  1906.   No.  79739. 
Furnaces. 

The  Reverberatory  Furnace  in  Ameri- 
can Foundries  (Der  Flammofenbetrieb  in 
Amerikanischen  Giessereien) .  V.  Por- 
tisch.  With  plans  and  details  of  furnaces 
of  various  design  and  capacity  as  actually 
used  in  American  foundries.  2500  w. 
Stahl  u  Eisen — Oct.  1,  1906.  No.  79940  D. 
Gauges. 

Notes  on  Gauges  and  Measuring  Ap- 
pliances (Note  sur  quelques  Jauges  et 
Calibres).  G.  Richard.  With  illustra- 
tions of  a  variety  of  micrometer  and 
vernier  calipers,  and  a  discussion  of  pre- 
cise measurements  in  the  shop.  6000  w. 
Revue  de  Mecanique — Aug.  31,  1906.  No. 
79920  EtF.  ' 
Grading. 

Grading  Pig  Iron  for  the  Foundry.  P. 
Munnoch.  Read  before  the  British  Found. 
Assn.  Discusses  grading  by  fracture  and 
by  analysis,  and  proposes  a  system  of 
buying  by  grade  and  silicon.  3000  w. 
Ir  Trd  Rev — Oct.  25,  1906.    No.  80104. 

Graduating. 

Graduating  Range  Dials  for  Navy 
Guns.  J.  J.  Strong.  Describes  the 
method  used  in  the  shop  of  the  Wash- 
ington Navy  Yard.  Ills.  800  w.  Am 
Mach — Vol.  29.    No.  40.    No.  79614. 

Grinding. 

The  Cost  of  Grinding.    H.  F.  Noyes. 
How  to  determine  the  cost  of  commercial 
wet  grinding  is  discussed.   1000  w.  Mach, 
N  Y— Oct.,  1906.    No.  79612  C. 
Hardening. 

Methods  and  Precautions  in  Hardening 
Steel  (Ueber  Verschiedene  Vorsichten 
und  Kunstgriffe  beim  Harten  des 
Stahles).  Prof.  F.  Kick.  A  discussion  of 
experimental  investigations  into  the  best 
methods  of  hardening  steels,  showing  the 
importance  of  entrusting  this  work  to  a 
special  scientific  department  for  the  entire 
shop.  2500  w.  Oesterr  Zeitschr  f  Berg 
u  Htittenwesen — Sept.  1,  1906.  No. 
79948  D. 

articles.    See  page  479. 
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Hydraulic  Press. 

The  Seamless  Pressed  Steel  Bathtub. 
An  illustrated  article  describing  the  hy- 
draulic presses  employed  and  the  pro- 
cesses used  in  heavy  pressed  metal  work. 
2500  w.  Ir  Age — Oct.  11,  1906.  No. 
79690. 

McKenna  Process. 

The  English  McKenna  Process  Com- 
pany, Limited.  Especially  an  illustrated 
description  of  the  electrically-driven  roll- 
ing mills  of  these  works,  but  gives  also  a 
resume  of  the  treatment  the  rails  receive. 
2800  w.  Elec  Engr,  Lond — Oct.  5,  1906. 
Serial.   1st  part.   No.  79792  A. 

Molding. 

Molding  a  Tank— A  New  Method.  H. 
J.  McCaslin.    Illustrated  description  of 
the  method.   800  w.   Am  Mach — Vol.  29. 
No.  42.    No.  79828. 
Polishing. 

The  Use  of  Steel  Balls  in  Polishing 
Metals  in  the  Tumbling  Barrel.  Explains 
the  theory  of  this  use  of  the  balls,  the 
kind  of  balls  and  manner  of  using  them, 
describing  the  tumbling  barrel  and  the 
character  of  the  work  that  may  be 
tumbled.  Ills.  1500  w.  Brass  Wld — 
Oct.,  1906.  .No.  80066. 

Purchasing. 

The  Purchase  of  Materials  in  a  Large 
Engineering  Works.  E.  T.  White.  Deals 
with  the  purchasing  of  such  goods  as  the 
works  do  not  themselves  manufacture. 
3000  w.  Engng — Sept.  21,  1906.  Serial. 
1st  part.    No.  79583  A. 

Rings. 

Formulas  for  Constructing  Rings  Made 
from  Square  or  Flat  Iron  Bent  Edgewise. 
S.  Uren.  Read  before  the  Ry.  Mas.  Blk- 
smiths  Assn.  Gives  the  formulas  used 
by  the  writer  which  have  been  proved  by 
actual  practice.  900  w.  Am  Mach — Vol 
29.  No.  42.  No.  79827. 
Sand. 

The  Study  of  Moulding  Sand  (Die 
Untersuchuns:  des  Formsandes).  Hugo 
Furth.  Brief  notes  on  the  chemical  and 
physical  properties  of  good  moulding 
sand.  1500  w.  Stahl  u  Eisen — Oct.  1, 
1906.  No.  79944  D. 
Screws. 

Report  of  the  Committee  on  Standard 
Proportions  for  Machine  Screws.  Re- 
vised report  with  tables  and  general  dis- 
cussion. Ills.  9000  w.  Pro  Am  Soc  of 
Mech  Engrs— Oct.,  1906.    No.  79855  C. 

Shop  Specialties. 

Some  Specialties  of  a  Baltimore  Shop. 
Illustrates  and  describes  an  automatic  ma- 
chine for  cooking  and  filling  40,000  cans 
of  corn  a  day,  rotary  pressure  blowers, 
etc.  2200  w.  Am  Mach — Vol.  29.  No. 
41.  No.  79767- 

Shrinkages. 

Graphic  Representation  of  the  Relation 
of  Pressures  and  Shrinkages  of  Built-Up 


Guns  for  the  States  of  Action  and  Rest. 
Louis  M.  Multon.  Gives  diagram  and 
study,  aiming  to  show  the  coordinate  re- 
lation of  all  conditions  of  the  parts  of 
the  gun  cylinders  between  the  states  of 
action  and  rest  and  the  limited  conditions. 
Assists  in  the  study  of  elastic  strength. 
7500  w.  Pro  U  S  Nav  Inst— Sept.,  1906. 
No.  79844  F. 

Tempering. 

A  Study  of  the  Tempering  of  Steel 
(Etude  Sur  la  Trempe  de  l'Acier).  P. 
Lejeune.  Data  and  results  of  a  thermal 
study  of  the  process  of  tempering,  with 
diagrams  giving  the  resulting  curves. 
2500  w.  Revue  de  Metallurgie — Sept., 
1906.   No.  79929  H. 

Thread  Milling. 

Cutter-Head  Mechanism  of  the  Thread- 
Milling  Machine.  A.  E.  Tcherniak.  Out- 
lines special  problems  in  these  machines, 
giving  an  analysis  and  description  of  their 
solutions.  Ills.  1800  w.  Am  Mach — 
Vol.  29.   No.  42.   No.  79826. 

Tool  Drives. 

Machine  Tool  Drives.  John  Edgar. 
Considers  the  selection  of  the  form  the 
drive  is  to  take  and  the  amount  of  power, 
and  the  speeds,  comparing  the  results  of 
different  methods.  2500  w.  Mach,  N.  Y. 
—Oct.,  1906.    No.  79610  C. 

Turbine  Shop. 

Messrs.  Richardsons,  Westgarth  and 
Co.'s  Steam  Turbine  Department.  Illus- 
trated description  of  this  department  and 
its  equipment.  2200  w.  Elec  Rev,  Lond — 
Sept.  28,  1906.   No.  79693  A. 

Turning. 

Note  on  the  Turning  of  a  Crank  Shaft 
(Note  sur  le  Tournage  d'un  Arbre 
Coude).  V.  Marmor.  A  graphical  study 
of  the  forces  tending  to  produce  flexure 
in  a  solid  forged  crank  shaft  during  the 
operation  of  turning  in  the  lathe.  3500  w. 
Revue  de  Mecanique — July  31,  1906.  No. 
79918  E+F. 
Valves. 

A  Convenient  Method  of  Weighing  and 
Dismantling  a  Jenkins  Back-Pressure 
Valve.  W.  H.  Wakeman.  Illustrates  and 
describes  the  plan  adopted  by  the  writer. 
700  w.   Power — Nov.,  1906.   No.  80077  C. 

Hot-Pouring  vs.  Cold-Pouring  of 
Valves.  Erwin  S.  Sperry.  Remarks  on 
difficulties  due  to  the  pouring  tempera- 
ture. Ills.  6000  w.  Brass  Wld — Oct., 
1906.  No.  80067. 
Works  Management. 

See  Industrial  Economy. 

MATERIALS  OF  CONSTRUCTION. 

Brittleness. 

Brittleness  in  Steel  and  Fractures  in 
Boiler  Plates.  C.  E.  Stromeyer.  Ab- 
stract. A  report  of  tests,  with  accounts 
of  cases  of  fracture  and  the  investigations 
made.  4000  w.  Mech  Engr — Oct.  13, 
1906.   No.  80040  A. 


We  supply  copies  of  these  articles.    See  page  479. 
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Cast  Iron. 

Some  Notes  on  the  Chemistry  of  Cast 
Iron.  L.  Houghton.  Read  before  the 
British  Found.  Assn.  Considers  carbon, 
silicon,  manganese  and  sulphur,  and  phos- 
phorus. Ills.  3000  w.  Ir  Trd  Rev — Oct. 
18,  1906.   No.  79822. 

Chain  Testing. 

Denison's  Apparatus  for  Detecting  the 
Overloading  of  Chains.  Illustrates  and 
describes  this  appliance.  500  w.  Mech 
Engr — Oct.  6,  1906.    No.  79791  A. 

Fractures. 

Fracture  of  Axles  Originating  in 
Drilled  Holes.  Lucien  Alphonse  Legros. 
Calls  attention  to  the  risk  incurred  by- 
drilling  holes  in  axles  and  shafts,  and  the 
importance  of  examining  shafts  or  axles 
so  drilled  with  a  view  to  detecting  signs 
of  fracture.  Ills.  500  w.  Inst  of  Civ 
Engrs— No.  3582.  No.  79520  N. 
Steels. 

Heat-Treatment  of  Steels  Containing 
Fifty  and  Eighty  Hundreths  Per  Cent  of 
Carbon.  C.  E.  Corson.  Describes  experi- 
mental investigations,  giving  micrographs. 
3000  w.  Bui  Am  Inst  of  Min  Engrs — 
Sept.,  1906.  No.  79849  D. 

The  Nickel-Chrome  Steels  (Aciers 
Nickel- Chrome).  L.  Guillet.  A  general 
study  of  the  micrographic  properties  of 

•  the  nickel  chromium  group  of  steels, 
with  data  showing  their  mechanical  ap- 
plications. 4500  w.  Revue  de  Metal- 
lurgie— Aug.,  1906.    No.  79927  H. 

The  Nickel  Silicon  Steels  (Aciers 
Nickel-Silicium).  L.  Guillet.  A  study  of 
the  nickel-silicon  alloy  steels  and  their 
practical  applications.  5000  w.  Revue  de 
Metallurgie — Oct.,  1906.    No.  79931  H. 

See  also  Mining  and  Metallurgy,  Iron 
and  Steel. 

Tantalum. 

Tantalum :  Its  Ores,  Detection,  Proper- 
ties, and  Uses.  Frank  H. "  Michell,  and 
W.  A.  Michell.  Information  concerning 
this  rare  metal  which,  up  to  the  present, 
is  used  chiefly  for  electric  lamps.  2500  w. 
Min  Jour — Sept.  29,  1906.    No.  79700  A. 

White  Alloys. 

The  Strength  and  Elasticity  of  White 
Metal.  John  Goodman.  Reports  tests 
made  with  the  object  of  ascertaining  the 
physical  properties  of  some  white  alloys 
which  are  used  in  the  construction  of 
pumps  required  for  dealing  with  acids, 
alkalies,  etc.  1000  w.  Engng — Sept.  21, 
1906.    No.  79582  A. 

MEASUREMENT. 

Colorimeter. 

A  New  Colorimeter  for  the  Determina- 
tion of  Carbon  in  Steel.  Charles  H. 
White.  Illustrated  description  of  an 
instrument  designed  for  the  rapid  and 
accurate  application  of  the  method  based 
on  the  thickness  or  depth  of  the  portion 
of  the  solution  examined.    2000  w.  Bui 

We  supply  copies  of  the 
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Am  Inst  of  Min  Engrs — Sept.,  1906.  No. 
79850. 

Metallography. 

Practical  Applications  of  Microscopic 
Metallography  in  the  Workshop  (Des 
Applications  Pratiques  de  la  Metallo- 
graphie  Microscopique  dans  les  Usines). 
H.  Le  Chatelier.  Showing  the  extent  to 
which  the  microscope  may  be  used  in 
practical  metallurgical  operations.  6000 
w.  Revue  de  Metallurgie — Sept.,  1906. 
No.  79928  H. 

Segments. 

Curve  for  Determining  Relation  be- 
tween Circle  Diameters  and  Circular  Seg- 
ments. A.  V.  Youens.  Gives  curve  and 
examples  of  its  application  in  determin- 
ing the  area  of  a  segment  of  a  circle.  6oo 
w.  Power — Nov.,  1906.  No.  80076  C. 
Standard  Measures. 

Method  of  Comparing  Standard  Meas- 
ure Bars.  Louis  A.  Fisher.  Describes  a 
simple  process  for  deriving  the  yard  from 
the  meter  bar.  1800  w.  Am  Mach — Vol. 
29.  No.  43.   No.  80081. 

POWER  AND  TRANSMISSION. 
Bearings. 

A  New  Turbo-Dynamo  Bearing.  Draw- 
ing and  description  of  a  high-speed  bear- 
ing designed  by  Messrs.  Alioth.  350  w. 
Elec  Engr,  Lond — Sept.  28,  1906.  No. 
79689  A. 
Compressed  Air. 

Air  Compressing  Plants  for  the  North 
River  Tunnels  of  the  Pennsylvania  R.  R. 
Frank  Richards.  Illustrated  description 
of  the  plants  constructed  to  carry  on  this 
great  work.  2200  w.  Eng  Rec — Oct.  13,. 
1906.   No.  79784. 

Selection  of  Proper  Air  Compressor. 
Joseph  D.  Cone.  Discusses  the  economic 
and  mechanical  considerations  influencing 
the'  purchaser.  Ills.  3300  w.  Mines  & 
Min— Oct.,  1906.    No.  79628  C. 

Vacuum  Peculiarities.  Edward  F. 
Schaefer.  Discusses  points  in  the  main- 
taining of  vacuums,  the  single  stage  and 
two-stage  compression,  etc.  1400  w. 
Compressed  Air — Oct.,  1906.  No.  79738. 
Cranes. 

Portable  Turntable  Cantilever  Crane. 
Illustrated  description  of  an  interesting 
type  built  at  Duisburger,  Germany.  900 
w.  Engr,  Lond — Sept.  28,  1906.  No. 
79713  A. 

The  Electric  Crane  in  the  Foundry. 
Harry  Sawyer.  Read  at  the  A.  F.  A. 
Convention.  Gives  facts  of  interest  in  re- 
lation to  the  development  and  use  of  elec- 
tric cranes  in  foundries,  the  types,  and 
designs.  2500  w.  Foundry — Oct.,  1906. 
No.  79740. 
Electric  Driving. 

Electricity  in  Steel  Works.  An  illus- 
trated article  showing  the  adaptability  of 
the  electric  motor  for  the  motive-power 
requirements  of  such  works,  especially  the 

articles.    See  page  479. 
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driving  of  live  rolls.  2000  w.  Elec  Rec, 
Lond— Oct.  12,  1906.   No.  80046  A. 

Interesting  Application  of  Motors  to 
Existing  Machine  Tools.  Illustrates  and 
describes  applications  made  in  a  Brooklyn 
factory  where  individual  motor  drive  is 
employed.  3000  w.  Elec  Wld — Oct.  20, 
1906.    No.  80020. 

Power  Plant  of  the  Western  Banknote 
and  Engraving  Co.  Illustrates  and  de- 
scribes a  modern  motor-driven  engraving 
plant.  1500  w.  Engr,  U  S  A— Oct.  1, 
1906.   No.  79597  C. 

Some  Economical  Aspects  of  the  Elec- 
tric Drive.  F.  M.  Feiker.  Considers 
some  of  the  benefits  accruing  from  the 
installation  of  the  electric  motor  drive  in 
a  factory.  Ills.  1500  w.  Cassier's  Mag — 
Oct.,  1906.  No.  79529  B. 
Elevators. 

Electric  Passenger-Lifts  for  the  Baker 
Street  and  Waterloo  Railway.  Illustrated 
detailed  description  of  the  elevators  for 
this  and  other  underground  railways  in 
England.  Plate.  4800  w.  Engng— Sept. 
21,  1906.  No.  79584  A. 
Exposition. 

Power  Machinery  at  the  Reichenberg 
Exposition  (Die  Kraftmaschinen  der 
Reichenberger  Ausstellung).  Karl  Rubri- 
cius.  A  brief  notice  of  the  steam  engines, 
boilers,  turbines,  and  combustion  motors 
shown  at  the  German-Bohemian  exposi- 
tion at  Reichenberg.  2000  w.  Elektro- 
tech  u  Maschinenbau — Sept.  23,  1906.  No. 
79963  D. 

The  Prime  Movers  at  the  German- 
Bohemian  Exposition  at  Reichenberg 
(Die  Kraftmaschinen  auf  der  Deutsch- 
bohmischen  Ausstellung  in  Reichenberg). 
K.  Korner.  With  illustrations  and  details 
of  the  steam  engines  and  other  prime 
movers  at  the  Bohemian  exposition. 
Serial.  Part  1.  2500  w.  Zeitschr  d  Ver 
Deutscher  Ing— Sept.  15,  1906.  No. 
79900  D. 

Prime  Movers  of  the  Bavarian  National 
Exposition  at  Nuremberg  (Kraftmaschin- 
en auf  der  Bayerischen  Landesausstellung 
in  Nurmberg).  H.  Dubbel.  Illustrating 
and  describing  numerous  steam  engines, 
boilers,  turbines,  and  other  power  ma- 
chinery exhibited.  Serial.  Part  1.  3500 
w.  1  plate.  Zeitschr  d  Ver  Deutscher 
Ing — Sept.  29,  1906.    No.  79902  D. 

Gas  Transmission. 

A  Proposition  to  Generate  Gas  on  a 
Large  Scale  at  Coal  Mines  and  Transmit 
it  Under  Pressure  for  Light,  Heat  and 
Power.  Summary  of  papers  by  Arthur  J. 
Martin,  on  the  long  distance  transmission 
of  gas,  presented  before  meetings  of 
British  Scientists.  1200  w.  Eng  News — 
Oct.  4,  1906.   No.  79623, 

Gears. 

Spiral  Gears.  H.  B.  McCabe.  Dis- 
cusses how  to  make  the  calculations  and 


cut  the  gears,  giving  diagrams,  and  for- 
mulas.   1200  w.    Am  Mach.    Vol.  29. 
No.  41.   Serial.   1st  part.   No.  79766. 
Power  Plant. 

Mechanical  Equipment  of  the  Carnegie 
Library  Building  Extension,  Pittsburg, 
Pa.  View  and  plans  of  the  building,  with 
description  of  a  plant  involving  electrical 
generating,  heating  and  ventilating,  re- 
frigerating, elevator,  vacuum  sweeping, 
and  air  compressing  apparatus,  all  of 
large  capacity.  2800  w.  Eng  Rec — Oct. 
20,  1906.    Serial.    1st  part.    No.  79886. 

The  Planning  and  Construction  of  the 
Power  Plant.  A.  E.  Dixon.  The  fourth 
paper  treats  of  the  practical  phenomena 
of  combustion,  including  the  relative 
merits  of  natural  and  mechanical  draft, 
combustion  rates,  etc.  4000  w.  Engi- 
neering Magazine — Nov.,  1906.  No.  79996 
B. 

The  Power  Plant  of  the  Pittsburg  Ter- 
minal Warehouse  and  .Transfer  Co. 
Briefly  outlines  the  requirements  of  this 
extensive  terminal  warehouse,  and  illus- 
trates and  describes  the  power  plant 
which  is  designed  to  serve  it.  4000  w. 
Eng  Rec — Sept.  29,  1906.  No.  79556. 
Power  Problem. 

The  Industrial  Power  Problem.  W. 
B.  Esson.  Address  to  the  Civil  and 
Mech.  Engrs.  Soc,  slightly  condensed. 
Deals  with  cases  where  the  power  pro- 
duction is  dependent  upon  some  form  of 
fuel,  discussing  its  production  and  dis- 
tribution, cost,  etc.  3000  w.  Mech.  Engr 
— Oct.  13,  1906.  Serial.  1st  part.  No. 
80042  A 
Shafts. 

Continuous  Beams  or  Shafts  Having 
Three  Supports.  E.  Wagner.  Gives  a 
table  for  use  in  determining  the  dimen- 
sions of  a  shaft  having  three  supports, 
and  formulas  by  means  of  which  exact 
values  may* be  found  for  conditions  not 
specified  in  the  table.  1000  w.  Eng 
News — Oct.  11,  1906.  No.  79718. 
Sheaves. 

Sheaves  for  Wire  Rope  (Ueber  Draht- 
seilscheiben).  Siegfried  Abt.  Discuss- 
ing the  advantages  of  using  some  form  of 
friction  filling  in  the  grooves  of  rope 
sheaves;  comparing  the  relative  value  of 
wood,  leather,  and  metallic  fillings.  2000 
w.  Schweiz  Bauzeitung — Sept.  15,  1906. 
No.  79971  B. 

STEAM  ENGINEERING. 

Boilers. 

Boiler  Horse- Power.  N.  A.  Carle. 
Gives  charts  which  enable  one  to  find 
without  calculation  the  horse-power  de- 
veloped and  the  evaporation  necessary  to 
generate  a  given  horse-power.  1000  w. 
Power — Nov.,  1906.    No.  80078  C. 

Note  on  the  Tightness  ^  of  Foundation 
Rings.  O.  Busse.  Considers  the  foun- 
dation rings  in  connection  with  locomo- 
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tive  boilers,  showing  that  double- riveting 
is  a  disadvantage  as  regards  tightness, 
and  recommends  a  single  row  of  rivets 
and  deepened  at  the  corners,  the  outer 
shell  being  fixed  to  the  ring  at  those 
points,  by  about  eight  rivets.  900  w. 
Bui  Int  Ry  Cong — Sept.,  1906.  No. 
79889  E. 

Notes  on  the  Working  of  Water-tube 
Boilers.  R.  Somerville  Bayntun.  Gives 
the  writer's  experience  with  various  types 
of  water-tube  boilers,  describing  tests 
which  proved  of  value  in  keeping  the 
boilers  in  good  condition.  1800  w.  Elec 
Rev,  Lond — Oct.  12,  1906.    No.  80047  A. 

Breakdowns. 

Engine  Breakdowns  and  Their  Lessons. 
Michael  Longridge.  Abstract  of  report 
of  the  chief  engineer  in  the  British  En- 
gine, Boiler,  and  Electrical  Insurance  Co., 
Ltd.,  for  the  year  1905.  4000  w.  Mech 
Engr — Sept.  29,  1906.  Serial.  1st  part. 
No.  79683  A. 

Combustion. 

An  Improved  Automatic  Recording  Gas 
Tester.  |Ein  Neuer  Selbstregistriender 
Gasprufer).  S.  Bourdot.  Illustrating 
an  improved  recorder  for  showing  the 
proportion  of  carbon  dioxide  in  the  flue 
gases  from  boiler  furnaces,  etc.  1800  w. 
Elektrotech  u  Maschinenbau — Sept.  30, 
1906.    No.  79966  D. 

Engines. 

The  Influence  of  Moving  Masses  in  the 
Steam  Engine.  (De  lTnfluence  des 
Masses  en  Mouvement  dans  la  Machine 
a  Vapeur).  A.  Bauermeister.  A  study 
of  the  inertia  action  of  the  reciprocating 
parts  and  of  the  fly  wheel  for  simple  and 
compound  engines.  6000  w.  Revue  de 
Mecanique — Aug.  31,  1906.  No.  79919 
E+F. 

Thermal  Phenomena  in  Steam  Engines. 
(Les  Phenomenes  Thermiques  dans  les 
Machines  a  Vapeur) .  Armand  Duchesne. 
Discussing  experiments  upon  the  heat 
interchanges  in  the  cylinder  walls.  The 
temperatures  were  measured  by  imbedded 
thermo-electric  couples.  12000  w.  Re- 
vue de  Mecanique — July  31,  1906.  No. 
79916  E+F. 

Reciprocating  Steam  Engines  vs.  Steam 
Turbines.  W.  P.  Hancock.  Gives  a 
comparison  of  operation  between  two 
power  houses  of  modern  type.  4500  w. 
Cassier's  Mag — Oct.,  1906.    No.  79524  B. 

Relative  Economy  of  Turbines  and 
Engines  at  Varying  Percentages  of  Rat- 
ing. Walter  Goodenough.  Read  before 
the  Am.  St.  &  Int.  Ry.  Engng.  #  Assn. 
Considers  the  economy  in  operation  of 
individual  units  and  also  economy  in  their 
selection  as  affected  by  type  and  design. 
3000  w.  Eng  Rec — Oct.  20,  1906.  No. 
79883. 
Feed-Water. 

Feed- Water  Heating.  R.  T.  Strohm. 
Discusses  the  economy,  safety  and  value 


of   feed-water    heating,    and  considers 
feed-water  heaters.   2000  w.   Elec  Wld— • 
Oct.  6,  1906.   No.  79678. 
Fuels. 

Fuel  Analysis  for  Steam  Users.  John 
B.  C.  Kershaw.  Considers  the  sampling 
and  the  preparing  of  the  sample,  the  an- 
alysis, etc.,  illustrating  apparatus  used. 
4800  w.  Engr,  Lond — Sept.  28,  1906. 
Serial.   1st  part.   No.  7971 1  A. 

Gaseous  Fuels.  Oskar  Nagel.  Trans- 
lated from  Baron  Hanns  Juptuer  von 
Jonstorff's  Chemical  Technology  of  Ener- 
gies. Considers  the  methods  of  produc- 
tion of  gaseous  fuels,  their  composition, 
etc.  4000  w.  Elec  Chem  &  Met  Ind — 
Oct.,  1906.  No.  79658  C. 

Some  Characteristics  of  Coal  as  Af- 
fecting Performance  with  Steam  Boilers. 
W.  L.  Abbott.  Gives  results  and  conclu- 
sions from  the  report  of  Mr.  Bement  in 
regard  to  tests  made  by  the  Chicago 
Edison  Company.  General  discussion. 
15500  w.  Jour  W  Soc  of  Engrs — Oct., 
1906.    No.  80006  D. 

The  Burning  of  Washer  Slate  and 
Coke  Braize.  C.  G.  Atwater.  Reports 
the  writer's  experience  with  this  low- 
grade  fuel.  The  results  were  excellent 
and  showed  a  saving  of  $43  per  day  over 
coal  under  former  conditions.  Ills.  2500 
w.   Elec  Wld— Oct.  6,  1906.   No.  79677. 

Governors. 

Electro-Magnetic  Control  of  Govern- 
ors. Harry  R.  Speyer.  Describes  a 
method  of  keeping  the  voltage  constant 
by  use  of  an  electro-magnetic  coil  at- 
tached to  one  end  of  the  lever  of  the 
engine  governor.  Ills.  1000  w.  Elec 
Rev,  Lond— Oct.  5,  1906.    No.  79794  A. 

The  Inertia  Governor.  I.  A  Study  of 
the  Inertia  Fly- Wheel  Governor.  H.  A. 
S wanton.  II.  Adjusting  the  Rites  In- 
ertia Governor.  R.  E.  Cahill  and  S.  H. 
Bunnell.  Articles  from  the  analytical 
and  operative  standpoints.  Considers  the 
principles  involved  and  how  to  apply 
them.  Ills.  4400  w.  Power — Nov.,  1906. 
No.  80075  C. 
Injectors. 

High  Pressure  Steam  Tests  of  an  In- 
jector. Strickland  L.  Kneass.  Reports 
a  series  of  tests  of  the  instrument  known 
as  the  Improved  Self-acting  Injector, 
Size  No.  10^,  showing  an  unusually 
efficient  injector  through  a  wide  range  of 
conditions.  Ills.  2200  w.  Jour  Fr  Inst 
— Oct.,  1906.    No.  79729  D. 

Lubrication. 

Methods  of  Internal  Lubrication. 
Robert  R.  Keith.  An  illustrated  article 
showing  how  methods  of  lubrication 
were  improved  to  keep  pace  with  engine 
development.  2500  w.  Engr,  U  S  A — 
Oct.  15,  1906.    No.  79808  C. 

Pipe  Coverings. 

Recent     Calorimetric  Investigations 
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upon  Heat  Insulating  Materials  (Neuere 
Kalorimetrische  Untersuchungen  von 
Warmeschutz  mitteln).  H.  Benisch  and 
A.  Anderson.  Instead  of  steam  the  pipes 
were  filled  with  air  heated  by  electric 
currents,  the  rates  of  transmission 
through  various  coverings  being  deter- 
mined in  calories  per  square  metre  of 
surface.  3000  w.  Zeitschr  d  Ver  Deut- 
schr  Ing — Oct.  13,  1906.    No.  79908  D. 

Steam  Turbines. 

Notes  on  the  Steam  Turbine  (Mit- 
teilungen  iiber  Dampfturbinen).  A. 
Rateau.  Illustrating  and  describing  the 
development  of  the  Rateau  turbine,  and 
of  the  Rateau  multicellular  pressure 
blower.  Two  articles.  6000  w.  Zeitschr 
d  Ver  Deutscher  Ing— Sept.  15,  22,  1906. 
No.  79901  each  D. 

Some  Considerations  on  the  Double- 
Flow  Turbine.  Remarks  on  the  advan- 
tages and  characteristics  of  this  type  of 
steam  turbine.  1500  w.  Elec  Rev,  Lond 
-—Oct.  12,  1906.    No.  80048  A. 

Steam  Turbines  at  the  Nurnberg  Ex- 
hibition. Illustrated  description  of  inter- 
esting examples  shown  at  the  Bavar- 
ian Territorial  Exhibition.  1000  w. 
Engr,  Lond— Oct.  19,  1906.   No.  80146  A. 

The  Compound-Reaction  Steam-Tur- 
bine.  Begins  a  study  of  this  type  of 
turbine,  its  losses,  working,  etc.  Ills. 
2200  w.  Engng— Oct.  19,  1906.  Serial. 
1st  part.  No.  80138  A. 
Superheating. 

Superheated  Steam.  E.  H.  Foster. 
Read  before  the  N.  A.  S.  E.  Considers 
types  of  superheaters,  and  the  use  of 
superheat  as  an  economy  with  different 
types  of  engines.  2000  w.  Engr,  USA 
— Oct.  15,  1906.   No.  79810  C. 

Superheated  Steam  in  the  Power  Sta- 
tion. Arthur  S.  Mann.  Relates  some  of 
the  experiences  met  in  a  plant  of  1800 


boiler  horse  power,  generating  steam  of 
185  pounds  pressure  and  200  degrees  F. 
superheat.  2000  w.  Jour  Fr  Inst — Oct., 
1906.   No.  79730  D. 

The  Influence  of  Highly  Superheated 
Steam  upon  Lubrication  and  the  Defor- 
mation of  the  Valve  Gear  (Influence  de 
la  Vapeur  a  Haute  Surchauffe  sur  le 
Graissage  et  la  Deformation  des  Distri- 
butions). A.  Bauermeister.  With  data 
concerning  the  behavior  of  lubricants  at 
high  temperatures,  together  with  a  com- 
parison of  Corliss,  poppet  and  piston 
valves  for  use  with  superheated  steam. 
4000  w.  Revue  de  Mecanique — Sept.  30, 
1906.    No.  79921  E+F. 

MISCELLANY. 

Aeronautics. 

Results  of  the  First  International  Bal- 
loon Race.  An  interesting  account  of 
the  Aeronautic  Cup  contest  for  spherical 
balloons.  1500  w.  Sci  Am — Oct.  13,  1906. 
No.  79753. 

The  First  International  Balloon  Race. 
An  illustrated  account  of  the  race  for  the 
cup  offered  by  James  Gordon  Bennett. 
1600  w.  Sci  Am — Oct.  27,  1906.  No. 
80093. 

Exhibition. 

The  Engineering  and  Machinery  Exhi- 
bition, Olympia.  Joseph  Horner.  Illus- 
trates and  describes  some  of  the  inter- 
esting exhibits.  4500  w.  Engng — Sept.  21, 
1906.   Serial.   1st  part.   No.  79587  A. 

Mechanics. 

On  Equimomental  Systems  and  Their 
Use  in  Applied  Mechanics.  R.  F.  Muir- 
head.  Gives  some  simple  systems  of 
points  which  are  equimomental  with  the 
most  commonly  occurring  types  of  bodies 
and  areas,  pointing  out  some  advantages 
of  their  use  in  practical  calculations. 
Discussion.  4800  w.  Trans  of  Inst  of 
Engrs  &  Shipbldrs— May  1,  1906.  No. 
79758  D. 
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COAL  AND  COKE. 
Classification. 

The  Classification  of  Coals.     S.  W. 
Parr.    Read  before  the  Am.  Chem.  Soc. 
Outlines  a  plan  of  classification  proposed, 
discussing  its  new  features.    2000  w. 
Min  Rept— Oct.  18,  1906.   No.  80026. 

Coke  Ovens. 

Coke  Oven  Construction.  W.  M.  Judd. 
Gives  a  brief  description  of  the  "bee- 
hive" type  of  oven  as  constructed  at  the 
present  time,  with  illustrations.  Also 
discussion.  9000  w.  Pro  Engrs'  Soc  of 
W  Penn— Oct.,  1906.    No.  80097  D. 

The  Koppers  Coke  Oven  System 
(Ueber  Koksofenanlagen  System  Kop- 


pers). H.  Herbst.  Illustrating  an  im- 
proved form  of  regenerative  by-product 
coke  oven,  with  complete  details  of 
construction  and  operation.  4000  w. 
Gluckauf—  Oct.  6,  1906.   No.  79936  B. 

Consolidation. 

Consolidation  of  Five  Large  Coal 
Mines.  J.  Leggett  Pultz.  An  illustrated 
account  of  a  consolidation  formed  in  the 
Pittsburg  gas-coal  district.  1500  w.  Eng 
&  Min  Jour— Oct.  6,  1906.   No.  79665. 

English  Collieries. 

Some  Modern  English  Collieries. 
Brief  descriptions  of  interesting  collieries 
visited  by  the  American  Mining  Engineers 
recently.  2500  w.  Engr,  Lond— Oct.  19, 
1906.   No.  80147  A. 
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Improvements. 

Improvements  in  Operating  Plant  in 
the  Rhenish- Westphalian  Coal  Mining 
District  in  1905  (Neuanlagen  im  Betriebe 
der  Rheinisch-Westfalischen  Steinkohlen- 
gruben,  1905).  E.  Wex.  A  classified 
report  of  improvements  in  motive  power, 
lighting,  and  machinery  in  the  various 
mines  of  the  Westphalian  district.  Serial. 
Part  I.  4500  w.  Gliickauf — Oct.  13,  1906. 
No.  79938  B. 
Lignite. 

Lignite  Briquets.  Elwyn  Waller  and 
H.  Stanley  Renaud.  Illustrates  and 
describes  a  system  for  the  utilization  of 
low-grade  coal.  3500  w.  Eng  &  Min 
Jour— Oct.  6,  1906.   No.  79664. 

The  Lignite  Coals  of  North  Dakota. 
Frank  Alonzo  Wilder.  Describes  these 
deposits  and  gives  a  report  of  trial  boiler 
tests,  and  of  producer  gas  test.  2500  w. 
Ec  Geol — July,  1906.  No.  79840  D. 
Maryland. 

Mining  in  the  George's  Creek  Coalfield. 
F.  W.  Parsons.  Gives  briefly  the  history, 
describing  the  conditions  and  methods 
employed.  3500  w.  Eng  &  Min  Jour — 
Oct.  13,  1906.   No.  79778. 

Pocahontas. 

The  Pocahontas  Collieries  Company. 
F.  W.  Parsons  and  William  Leckie.  An 
illustrated  account  giving  the  system  of 
mining  adopted  for  a  monster  vein  of 
coal.  2500  w.  Eng  &  Min  Jour — Oct.  27, 
1906.    No.  80107. 

Queensland. 

The  Coal  Measures  Near  Townsville. 
Lionel  C.  Ball.  A  report  of  an  examina- 
tion made  of  this  district  in  Queensland 
and  the  results.  3500  w.  Queens  Gov 
Min  Jour — Aug.  15,  1906.   No.  79580  B. 

Submarine  Mines. 

Submarine  Coal  Mining.  Richard  H. 
•Brown.  Read  before  the  Min.  Soc.  of 
Nova  Scotia.  Describes  the  operations  of 
a  colliery  on  Cape  Breton  Island,  working 
under  water.  1600  w.  Aust  Min  Stand — 
Sept.  19,  1906.   No.  80122  B. 

COPPER. 

Concentration. 

Concentration  Methods  at  the  Old  Do- 
minion, Globe,  Arizona.  H.  J.  Baron. 
Plan  and  description  of  the  500-ton  ca- 
pacity copper  concentration  plant,  and  the 
methods  employed.  1100  w.  Min  Rept — 
Oct.  4,  1906.   No.  79650. 

La  Cananea. 

La  Cananea  Mining  Camp.  Dwight  E. 
Woodbridge.  Illustrates  and  describes 
the  mines,  mills  and  smelter,  the  methods, 
development  and  interesting  features  of 
this  copper  mining  property  in  Mexico. 
3000  w.  Eng  &  Min  Jour — Oct.  6,  1906. 
No.  79659. 

Lake  Superior. 

Lake  Superior  Copper.  Horace  J. 
Stevens.   A  report  of  the  Lake  Superior 
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copper  industry  and  the  great  amount  of 
development  work  under  way.  1700  w. 
Min  Jour — Oct.  20,  1906.   No.  80137  A. 

Ore  Breaking  at  Lake  Superior.  W.  R. 
Crane.  An  illustrated  description  of  the 
methods  employed  in  the  copper  mines. 
2800  w.  Eng  &  Min  Jour — Oct.  27,  1906. 
No.  80105. 

The  Calumet  &  Hecla  Company's  Prop- 
erties. The  first  of  a  series  of  illustrated 
articles  on  this  prominent  copper  district, 
reviewing  the  past,  discussing  the  present 
and  the  future  outlook.  1600  w.  Min 
Wld — Oct.  13,  1906.  Serial.  1st  part. 
No.  79764. 
Mexico. 

Los  Pilares  Mine,  Nacozari,  Mexico. 
Samuel  Franklin  Emmons.  A  geological 
study  of  this  copper  mine  and  its  deposits, 
giving  its  location.  Ills.  5000  w.  Ec 
Geol — July,  1906.  No.  79836  D. 
Nevada. 

Ely,  Nev.,  and  Its  Copper  Properties. 
Col.  W.  A.  Root.  Information  of  this 
region  and  the  companies  operating.  Ills. 
1300  w.    Min  Wld — Sept.  29,  1906.  No. 

79567. 
Ore  Deposits. 

Sketch  of  the  Geology  and  Ore  De- 
posits of  the  Cochise  Mining  District, 
Cochise  County,  Arizona.  L.  O.  Kellogg. 
An  account  of  this  district  and  its  ores  of 
copper  minerals  and  wolframite.  3000  w. 
Ec  Geol— July,  1906.  No.  79838  D. 
Refining. 

Cowper-Coles  Centrifugal  Process.  J. 
B.  Van  Brussel.  A  novel  electrolytic  pro- 
cess for  the  simultaneous  refining  of  cop- 
per and  shaping  the  finished  product. 
Ills.  1600  w.  Mines  &  Min — Oct.,  1906. 
No.  79629  C. 

The  Knorr  Method  of  Determining 
Arsenic  and  Antimony  in  Refined  Copper. 
P.  Butler.  An  explanation  of  this  method. 
700  w.  Can  Min  Rev — Oct.,  1906.  No. 
80016  B. 
Smelting. 

The  Kiddie  Hot-Blast  System  for  Cop- 
per-Smelting Furnaces.  E.  Jacobs.  Illus- 
trated description  of  this  system  and  its 
application  at  the  Tyee  Copper  Company's 
smelting  works.  2500  w.  Eng  &  Min 
Jour— Sept.  29,  1906.   No.  79552. 

GOLD  AND  SILVER. 
Ancient  Mines. 

A  Historic  Mine.  An  account  of  the' 
Salida  gold  and  silver  mines  of  Sumatra, 
which  are  to  be  worked  by  modern  meth- 
ods. Ills.  3000  w.  Min  Jour — Oct.  20, 
1906.  No.  80136  A. 
Black  Sands. 

Treatment  of  Auriferous  Black  Sands. 
Information  concerning  experiments  in 
Otago  and  Southland.  Also  report  by 
Kenneth  Ross,  on  "  Some  Experiments 
on  the  West  Coast."  4000  w.  N  Z  Mines 
Rec — Aug.  16,  1906.   No.  80123  B. 

articles.    See  page  479. 
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Cobalt. 

Cobalt.  J.  A.  Macdonald.  A  report  of 
conditions  at  these  Ontario  mines,  and  a 
discussion  of  the  outlook.  1500  w.  Min 
&  Sci  Pr— Oct.  13,  1906.    No.  80015. 

The  Cobalt  Mining  District.  Dr.  Rob- 
ert Bell.  From  the  Summary  Report  of 
the  Geological  Survey  Department  of 
Canada  for  1905.  Describes  this  district 
and  its  ore  deposits,  giving  notes  on  some 
of  the  mines.  7500  w.  Can  Min  Rev — 
Oct.,  1906.   No.  80018  B. 

Concentration. 

Mills  and  Milling  Practices  at  Creede, 
Colorado.  Describes  the  four  milling 
plants  of  the  successive  wet-crushing  con- 
centration system  for  low-grade  gold  and 
silver  ores.  Ills.  2500  w.  Min  Rept — 
Oct.  4,  1906.   No.  79651. 

Distribution. 

The  Geological  Distribution  of  Gold. 
T.  A.  Rickard.  Read  before  the  Am. 
Min.  Con.  Reviews  some  of  the  blunders 
that  delayed  the  discovery  of  highly  pro- 
ductive mining  regions,  showing  that  gold 
occurs  in  rocks  of  every  age  and  every 
kind.  3300  w.  Min  Rept — Oct.  28,  1906. 
No.  80121. 

Frozen  Gravel. 

Frozen  Gold  Gravel.  J.  P.  Hutchins. 
Illustrated  description  of  phenomena  ob- 
served in  the  frozen  ground  of  the  far 
north,  and  the  methods  used  in  breaking 
and  thawing  it  preparatory  to  recover- 
ing its  gold  contents,  suggesting  improve- 
ments. 2500  w.  Eng  &  Min  Jour — Oct. 
20,  1906.   No.  79874. 

Kalgoorlie. 

Gold  Stealing  in  Kalgoorlie.  Ralph 
Stokes.  Discusses  the  estimate  of  the 
amount  stolen,  and  the  little  that  is  done 
to  prevent  such  theft.  1200  w.  Min  Wld 
— Sept.  29,  1906.   No.  79569. 

Madagascar. 

Some  Gold  Vein  Formations  of  Mada- 
gascar. Mr.  Degoutin.  Describes  the  de- 
posits thus  far  explored,  and  their 
peculiarities.  3500  w.  Min  Jour — Sept. 
22,  1906.   No.  79581  A. 

Mexico. 

The  Mining  Camps  of  Sinaloa,  Mexico. 
F.  J.  H.  Merrill.  An  illustrated  account 
of  these  mines  which  yield  principally 
silver,  though  in  some  gold  predominates. 
900  w.  Eng  &  Min  Jour — Oct.  6,  1906. 
'  No.  79663. 

The  Copete  District,  Central  Sonora. 
F.  J.  H.  Merrill.  Illustrates  and  describes 
the  La  Sultana  gold  mine,  its  geology, 
ore-bodies,  and  other  mines  of  this  dis- 
trict. 700  w.  Eng  &  Min  Jour — Oct.  6, 
1906.   No.  79660. 

The  Sahuaripa  District,  Sonora,  Mexi- 
co. C.  Nelson  Nelson.  Describes  the 
mining  conditions  of  these  promising  gold 
and  copper  mines.  Ills.  2000  w.  Eng  & 
Min  Jour — Oct.  6,  1906.    No.  79661. 


Milling. 

Mills  and  Milling  Practices  in  the 
Silverton  Camp,  San  Juan  County,  Colo- 
rado. H.  J.  Baron.  The  ores  are  gold 
and  silver  bearing  quartz,  with  other  min- 
erals. Illustrates  and  describes  the  im- 
proved milling  methods  for  low-grade 
ores.  2500  w.  Min  Rept — Oct.  18,  1906. 
No.  80023. 
Nevada. 

Gold  and  Silver  at  Fairview,  Nev. 
Claude  T.  Rice.  Illustrates  and  describes 
a  new  camp  discovered  this  year,  and  its 
workings.  1500  w.  Eng  &  Min  Jour— 
Oct.  20,  1906.    No.  79875. 

The  Manhattan  Mining  District,  Ne- 
vada. Claude  T.  Rice.  Illustrated  de- 
scription with  general  information  o* 
present  conditions,  the  development,  ore, 
etc.  2000  w.  Eng  &  Min  Jour — Sept. 
29,  1906.  No.  79549. 
New  Mexico. 

The  Cooney  District,  New  Mexico. 
Blakely  Graham.  Reports  the  geology 
and  mining  developments  of  ores,  of  gold, 
silver  and  copper.  1600  w.  Eng  &  Min 
Jour — Oct.  20,  1906.  No.  79876. 
Ore  Deposition. 

Experiments  on  the  Solution,  Trans- 
portation and  Deposition  of  Copper, 
Silver,  and  Gold.  H.  N.  Stokes.  Gives 
preliminary  results  of  experimental  in- 
vestigations carried  out  in  the  laboratory 
of  the  U.  S.  Geol.  Survey.  2500  w.  Ec 
Geol— July,  1906.  No.  79837  D. 
Ore  Treatment. 

Ore  Treatment  at  the  Combination 
Mine,  Goldfield,  Nevada.  Francis  L. 
Bosqui.  An  illustrated  account  of  this 
interesting  gold  producer  and  its  metal- 
lurgical problems.  1600  w.  Min  &  Sci  Pr 
— Oct.  6, 1906.  Serial.  1st  part.  No.  79765. 
Placers. 

Cape  Nome  Placers.  E.  B.  Wilson. 
Describes  the  peculiar  occurrence  of  the 
gold,  and  the  mining  conditions.  Ills. 
1000  w.  Eng  &  Min  Jour — Oct  13,  1906. 
No.  79776. 

Placers   of   Santa   Fe   County,  New 
Mexico.    Fayette  A.  Jones.    Briefly  re- 
views the  history  of  this  region.    1000  w. 
Min  Wld— Oct.  6,  1906.    No.  79648. 
Precipitation. 

Treatment  of  the  Precipitate  and  Mani- 
pulation of  the  Tilting  Furnaces  at  the 
Redjang  Lebong  Mine,  Sumatra.  S.  J. 
Truscott.  Describes  the  working  of  the 
precipitation  plant,  giving  results  and 
costs.  1500  w.  Inst  of  Min  &  Met — Oct. 
18,  1906.  No.  80071  N. 
Prospecting. 

Prospecting  Dredging  Ground.  D'Arcy 
Weatherbe.  Discusses  points  to  be  taken 
into  account  beside  the  actual  gold  con- 
tent, and  the  methods  of  determining 
them.  Ills.  3000  w.  Min  &  Sci  Pr — Oct. 
20,  1906.   No.  80152. 
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Rand. 

Rand  Metallurgical  Practice  and  Re- 
cent Innovations.  G.  A.  and  H.  S. 
Denny's  paper  is  discussed.  4500  w.  Jour 
S  African  Assn  of  Engrs — Aug.,  1906. 
No.  79571  F. 
Sand  Sampling. 

Sand  Sampling  in  Cyanide  Works. 
Duncan  Simpson.  States  methods  em- 
ployed, with  brief  discussion  of  each. 
3000  w.  Inst  of  Min  &  Met— Oct.  18, 
1906.  No.  80070  N. 
Siberia. 

Gold  Mining  in  Western  Siberia.  L. 
Tovey.  Gives  statistics  of  this  industry, 
the  conditions  and  methods  of  work,  mill- 
ing, etc.  Ills.  2500  w.  Eng  &  Min  Jour 
—Sept.  29,  1906.  No.  79548. 
Smelting. 

The  New  Smelting.  Alfred  W.  Dyer. 
An  account  of  the  introduction  of  the 
Huntington-Heberlein  process  at  Nelson, 
B.  G,  and  the  system  employed  at  the 
Hall  Mines  Smelter.  Ills.  1600  w.  Can 
Min  Rev— Oct.,  1906.    No.  80017  B. 

IRON  AND  STEEL. 
Blast  Furnace. 

The  Application  of  an  Acid  Hearth  to 
a  Blast  Furnace  (Anwendung  von  Sauren 
Boden  beim  Hochofen).  A  brief  illus- 
trated account  of  the  removal  of  a  basic 
hearth  and  replacement  with  one  of  acid 
fire  brick.  900  w.  Stahl  u  Eisen — Oct.  1, 
1906.  No.  79943  D. 

Exposition. 

#  The  Iron  Industry  at  the  Bavarian  Na- 
tional Exposition  (Die  Eisenindustrie  auf 
der  Bayrischen  Landesausstellung) .  With 
plan  of  the  buildings  and  a  general  review 
of  the  exhibits  related  to  the  iron  and 
steel  industries.  3500  w.  Stahl  u  Eisen — 
Oct.  1,  1906.   No.  79941  D. 

Iron  Ores. 

Origin  and  Occurrence  of  Certain  Iron 
Ores  of  North-Eastern  Kentucky.  W.  C. 
Phalen.  Describes  these  deposits  and  pre- 
sents hypotheses  to  account  for  them. 
4700  w.  Ec  Geol — July,  1906.  No. 
79839  D. 

The  Iron  Ore  Supplies  of  the  Asturias. 
Map,  with  description  of  deposits  and 
their  location,  development,  etc.,  so  far 
as  explored.  5400  w.  Ir  &  Coal  Trds 
Rev — Sept.  28,  1906.  No.  79709  A. 
Mixers. 

Heated  Mixers  for  Pig  Iron  (Ueber 
Heizbare  Roheisenmischer).  O.  Sim- 
mersbach.  With  illustrations  of  several 
designs  of  oscillating  mixers,  so  arranged 
that  the  contents  can  be  heated  during  the 
operation.  3000  w.  Stahl  u  Eisen — Oct. 
15,  1906.  No.  79945  D. 
Rolling  Mills. 

An  Improved  Process  for  Rolling 
Round  Iron  (Neues  Verfahren  zum  Wal- 
zen  von  Rundeisen  aus  Ftihrung).  W. 
Gafel.     The   rolls   are  arranged  alter- 
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nately  horizontal  and  vertical,  in  order  to 
make  a  truer  product.    3500  w.    Stahl  u 
Eisen — Oct.  15,  1906.   No.  79946  D. 
Segregation. 

Segregation  in  Steel  Ingots.  J.  E.  Stead. 
Read  before  the  British  Assn.  for  the  Adv. 
of  Science.  Gives  a  summary  of  con- 
clusions from  experimental  researches, 
considering  the  effects  on  the  mechanical 
properties  of  steel.  3000  w.  Ir  Age — Oct. 
18,  1906.  No.  79824. 
Smelting. 

The  Blast  Furnace  and  Open  Hearth 
Furnace  Combined.  Horace  Allen.  Dis- 
cusses the  present  methods  of  smelting 
iron  and  their  cost,  and  illustrates  a  com- 
bined shaft  furnace  and  open  hearth  fur- 
nace as  a  possible  means  of  securing 
economy.  900  w.  Mech  Engr — Sept.  29, 
1906.  No.  79682  A. 
Steel. 

Annealing  and  Crystallization  of  Steel. 
Jas.  H.  Baker.  An  illustrated  article 
dealing  with  steel  for  hard  service.  1000 
w.   Ir  Age — Oct.  4,  1906.   No.  79609. 

Methods  of  Producing  Steel  (Die  Her- 
stellungsarten  des  Stahles).  W.  Schmied- 
hammer.  A  review  of  the  various  mod- 
ern steel  processes  and  their  commercial 
applications.  Two  articles.  3000  w. 
Oesterr  Zeitschr  f  Berg  u  Huttenwesen — 
Sept.  22,  29,  1906.   No.  79934  each  D. 

The  Use  of  Vanadium  in  Steel  Manu- 
facture. B.  E.  D.  Stafford.  Read  before 
the  Am.  Boiler  Mfrs.  Assn.  Gives  infor- 
mation concerning  results  obtained  by  the 
use  of  vanadium,  especially  its  influence 
in  increasing  the  elastic  limit.  1800  w. 
Am  Mech— Vol.  29.   No.  41.  No.  79768. 

See  also  Mechanical  Engineering,  Ma- 
terials. 
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Alaska. 

Progress  of  Investigation  of  Mineral 
Resources  of  Alaska  in  1905.  Alfred 
Brooks.  Abstract  from  Bui.  of  U.  S.  G. 
S.  Interesting  review  of  the  mining  in- 
dustry, the  output,  the  improved  condi- 
tions, commercial  advancement,  etc.  2200 
w.  Min  Rept— Oct.  11,  1906.  No.  79788. 
Blasting. 

Detonating  Caps  for  Blasting.  Roland 
L.  Oliver.  A  practical  discussion  of  the 
principles  of  the  detonation  of  powder  ; 
how  blasting  caps  should  be  used  to  se- 
cure the  most  economical  results,  and  the 
importance  of  their  function.  Ills.  5000 
w.  Eng  &  Min  Jour— Oct.  13,  1906.  No. 
79777. 
Boreholes. 

A  New  Borehole  Surveying  Instru- 
ment. E.  H.  V.  Melvill.  Describes  an 
instrument  invented  by  Messrs.  Lewis 
and  Francks.  Ills.  2500  w.  Jour  S 
Africa  Assn  of  Engrs — Aug.,  1906.  No. 
79570  F. 

?  articles.    See  page  479. 
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The  Development  of  the  Stratameter 
(Die  Entwicklung  der  Stratameter).  F. 
Freise.  Describing  improved  apparatus 
for  examining  the  stratification  of  under- 
ground strata  by  various  forms  of  core 
drills.  Serial.  Part  i.  2500  w.  1  plate. 
Oesterr  Zeitschr  f  Berg  u  Hiittenwesen — 
Oct.  13,  1906.   No.  79935  D. 

Dewatering. 

The  Fitzgerald  Dewatering  Screen.  H. 
J.  Baron.  Drawing  and  description  of  a 
mechanism  which  has  been  in  satisfactory- 
use  for  three  years  for  removing  water 
from  jig  tailings.  500  w.  Min  Rept — 
Sept.  27,  1906.    No.  79563. 

Drainage. 

Electric  Mine  Drainage  Plant.  Frank 
C.  Perkins.  Brief  illustrated  description 
of  the  electrically  operated  drainage  plant 
installed  by  the  Delaware,  Lackawanna  & 
Western  Anthracite  mine.  1000  w.  Min 
Wld— Sept.  29,  1906.    No.  79568. 

Tests  of  the  Drainage  Plant  of  the 
Fransisca  Mine  at  Witten  (Versuche  an 
der  Wasserhaltung  der  Zeche  Franziska 
in  Witten).  Report  of  the  trials  of  the 
electric  pumping  plant  of  a  mine  in  the 
Westphalia  district,  including  tests  of 
boilers,  engines,  dynamos,  and  pumps. 
5000  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Sept.  29,  1906.  No.  79903  D. 
Drilling. 

Rock  Drilling.  W.  A.  T.  Davies.  Read 
before  the  Aust.  Inst,  of  Min.  Engrs. 
Discusses  the  selection  of  drills,  method 
of  rigging,  working,  etc.  2800  w.  Aust 
Min  Stand— Aug.  29,  1906.  Serial.  1st 
part.  No.  79595  B. 
Electric  Power. 

Electrical  Installation  at  the  Wilhel- 
mina  Mine,  Heerlen,  Holland.  W.  Phi- 
lippi.  Describes  the  driving  of  centrifugal 
pumps  by  electricity.  Abstract  translation 
from  the  Elektrotechnische  Zeitschrift. 
1200  w.  Elect'n,  Lond — Oct.  12,  1906. 
No.  80051  A. 

Electric  Installation  at  the  Bowhill  Coal 
Company's  Cardenden  Pits.  Illustrated 
description  of  the  equipment  for  driving 
haulages,  pumps,  fans,  and  other  power- 
using  appliances.  1500  w.  Col  Guard — 
Oct.  12,  1906.   No.  80053  A. 

Electricity  in  Scottish  Collieries.  In- 
formation   concerning    the  electrically- 
equipped  collieries  in  Scotland.    1800  w. 
Elec  Rev,  Lond — Sept.  28, 1906.  No.  79694  A. 
Firedamp. 

A  New  Apparatus  for  the  Control  of 
Firedamp  (Ueber  einen  Neuen  Apparat 
zur  Kontrolle  der  Grubenbewetterung). 
H.  Breyhahn.  The  apparatus  consists  of 
a  pair  of  counter  balancing  gas  holders, 
enabling  the  changes  in  motion  and  con- 
dition of  the  mine  atmosphere  to  be  re- 
corded on  a  moving  paper  diagram.  3000 
w.  Gluckauf—  Oct.  13,  1906.  No.  79939  B 


Gassing.  E.  A.  Mann.  Deals  with  the 
cause  and  prevention  of  the  ill  effects  due 
to  the  inhalation  of  noxious  fumes  by 
miners.  3000  w.  Aust  Min  Stand — Sept. 
26,  1906.    Serial.    1st  part.    No.  80150  B. 

The  Ignition  of  Firedamp  by  Electric 
Sparks  (Recherches  sur  lTnflammation 
Electrique  des  Melanges  Explosifs  d'Air 
et  de  Grisou).  MM.  H.  Couriot  and  J. 
Meunier.  A  study  of  the  explosive  char- 
acter of  mixtures  of  air  and  firedamp, 
with  regard  to  the  use  of  electric  ma- 
chinery in  collieries.  Serial.  Part  1. 
3000  w.  Genie  Civil — Oct.  6,  1906.  No. 
79913  D. 
Hard  Ground. 

Mining  Hard  Ground.  W.  A.  T.  Davies. 
Abstract  of  a  paper  on  "  The  Science  of 
Economically  Mining  Hard  Ground  with 
Percussive  Rock  Drills  and  Compressed 
Air,"  given  in  the  Transactions  of  the 
Australasian  Inst,  of  Min.  Engrs.  De- 
scribes methods  of  working.  3000  w. 
Eng  &  Min  Jour — Oct.  27,  1906.  No. 
80106. 
Lake  Superior. 

Drifting  and  Stoping  at  Lake  Superior. 
W.  R.  Crane.  An  analytical  discussion  of 
the  methods  and  costs.  1600  w.  Eng  & 
Min  Jour— Oct.  6,  1906.    No.  79666. 

Underground  Ore  Handling  at  Lake 
Superior.  W.  R.  Crane.  A  practical  dis- 
cussion of  the  methods  at  Wolverine  and 
Mohawk  mines,  describing  a  new  system 
of  tramming.  Ills.  2000  w.  Eng  &  Min 
Jour — Oct.  13,  1906.   No.  79779. 

Lime-Roasting. 

The  Lime-Roasting  of  Galena.  W.  R. 
Ingalls.  Reviews  the  changes  developed 
by  the  new  processes  for  the  desulphuriza- 
tion  of  lead,  and  points  out  the  differences 
among  the  three  lime-roasting  processes 
that  are  in  practical  use.  8500  w.  Bui 
Am  Inst  of  Min  Engrs — Sept.,  1906.  No. 
79848  C. 

Mine  Cars. 

A  Revolvable  Car  Dump.  Erskine 
Ramsay.  Illustrated  description  of  a  new 
device  for  unloading  trains  of  mine  cars 
at  one  operation.  2000  w.  Eng  &  Min 
Jour-~Oct.  20,  1906.   No.  79877. 

Mine  Development. 

Developing  a  Prospect.  Arthur  Lakes. 
Discusses  mistakes,  difficulties  and  condi- 
tions encountered.  Ills.  1700  w.  Min 
&  Sci  Pr— Sept.  22,  1906.    No.  79541. 

Mining  Laws. 

Amendments  Advisable  to  State  Laws 
Affecting  Mining  Operations.  Wilson  S. 
Snyder.  Read  before  the  Am.  Min.  Cong. 
Discusses  the  changes  desirable,  and  the 
means  of  attaining  them.  1700  w.  Min 
Rept — Oct.  25,  1906.   No.  801 19. 

Nevada. 

The  Mines  and  Prospects  of  Search- 
light District,  Nevada.   W.  A.  Root.  An 
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illustrated  article  describing  the  produc- 
ing properties  of  this  district.  2000  w. 
Min  Wld — Oct.  20,  1906.   No.  80012. 

Ore  Dressing. 

Removal  of  Wood  in  Ore  Dressing. 
A.  H.  Wethey.  Explains  the  trouble 
caused  by  the  presence  of  wood,  and  illus- 
trates and  describes  a  wood-separating 
device,  not  patented.  1000  w.  Eng  & 
Min  Jour — Oct.  20,  1906.    No.  79879. 

Pumps. 

Electrical  Mine  Pumps  at  the  Ward 
Shaft,  Virginia  City.  Leon  M.  Hall. 
Brief  illustrated  description  of  probably 
the  largest  electrically-driven  mine  pump- 
ing installation  yet  constructed.  1000  w. 
Eng  Rec— Oct.  13,  1906.  No.  79781. 
Pyrites. 

Davis  Pyrites  Mine,  Massachusetts.  J. 
J.  Rutledge.  Gives  the  location,  physi- 
ography and  geology  of  the  region,  de- 
scribing the  deposit  and  the  methods  of 
mining.  Ills.  3800  w,  Eng  &Min  Jour — 
Oct.  13,  1906.  Serial.  1st  part.  No. 
79774- 

Rescue  Apparatus. 

A  New  Respiratory  Apparatus  for  Use 
in  Fires  and  Mines.  Illustrated  description 
of  the  Chapin- Sherman  apparatus.  1200 
w.  Sci  Am  Sup — Oct.  27,  1906.  No. 
80096. 

Shafts. 

An  Elliptical  Concrete  Shaft  Lining  at 
Bridgeport,  Pennsylvania.  An  illustrated 
article  discussing  the  considerations  af- 
fecting its  choice,  the  construction  and 
mine  connections.  2500  w.  Mines  &  Min 
— Oct.,  1906.    No.  79630  C. 

Shaft- Sinking  at  the  Wolverine  Mine. 
W.  R.  Crane.  Illustrates  and  describes 
details  of  a  method  of  advancing  a  slope 
shaft  without  interfering  with  the  regular 
mining  operations.  1600  w.  Eng  &  Min 
Jour — Oct.  20,  1906.   No.  79878. 

Shaft-Sinking  With  Small  Machines. 
Arthur  B.  Foote.  Brief  illustrated  de- 
scription of  methods  used  in  sinking  an 
incline-shaft  for  the  North  Star  Mines 
Co.  800  w.  Min  &  Sci  Pr— Oct.  13,  1906. 
No.  80014. 

Wet  Sinking  in  Arizona.  R.  B.  Br  ins- 
made.  An  account  of  the  heavy  flows  of 
water  encountered,  the  methods  of  ex- 
cavation, handling  pumping  and  hoisting 
machinery.  Ills.  3000  w.  Mines  &  Min 
— Oct.,  1906.  No.  yg627  C. 
Sketching. 

Sketching  the  Geological  Features  of  a 
Mine.  Prof.  Arthur  Lakes.  Showing  the 
value  of  sketches  in  giving  a  clear  under- 
standing of  mine  formations.  800  w. 
Mines  &  Min— Oct.,  1906.  No.  79631  C. 
Transbaikalia. 

Prospecting  in  Transbaikalia.  R.  Fa- 
rina. Read  before  the  Inst,  of  Min.  & 
Met.  Information  concerning  this  region 
which  has  long  been  famous  for  its  placer 
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gold  mines.  1500  w.  Engr,  Lond — Sept. 
21,  1906.  No.  79593  A. 

Water  Supply. 

The  Savage  River  Pumping  Plant. 
Illustrates  and  describes  a  plant  built  to 
furnish  water  for  a  coal  mine  near  Frost- 
burg,  Md.  1500  w.  Eng  &  Min  Jour— 
Sept.  29,  1906.    No.  79551. 

Winding. 

Electric  Winding  Engines.  Paul  Ha- 
bets,  in  a  communication  to  the  Societe  de 
V Industrie  Minerale,  gives  results  ob- 
tained from  the  use  of  electricity  for 
winding  on  the  Continent.  3500  w.  Col 
Guard — Sept.  28,  1906.   No.  79702  A. 

The  Siemens-Ilgner  System  of  Elec- 
trical Mining  Hoists.  J.  W.  H.  Hamil- 
ton. Illustrated  detailed  description  of 
this  system  which  is  characterized  by  the 
fly-wheel  converter.  2500  w.  Eng  &  Min 
Jour — Sept.  29,  1906.  No.  79550. 

The  Steam  Consumption  of  Modern 
Winding  Engines.  Describes  a  cross- 
compound  Corliss  winding  engine  at  a 
colliery  in  Nottinghamshire,  calculating 
its  steam  consumption.  1800  w.  Engr, 
Lond — Oct.  12,  1906.   No.  80059  A. 

MISCELLANY. 

Analysis. 

A  System  of  Qualitative  Analysis  for 
the  Common  Elements.  Arthur  A.  Noyes 
and  William  C.  Bray.  Gives  an  outline 
of  the  investigation,  describing  in  detail 
the  procedures,  explaining  the  preparation 
of  the  solution,  and  the  analysis  of  silver, 
copper,  and  tin  groups.  41000  w.  Tech 
Qr — Sept.,  1906.  No.  80000  E. 
Borax. 

Borax  Mining  in  California.  Day  Allen 
Willey.  Describes  the  surface  mining  in 
the  Mojave  desert,  and  its  replacement  by 
underground  mining,  the  methods  used 
and  the  treatment.  Ills.  800  w.  Eng  & 
Min  Jour— Oct.  6,  1906.  No.  79662. 
Clays. 

The  Clays  of  Texas.  Heinrich  Ries. 
Gives  facts  concerning  these  deposits, 
their  geology,  classification,  physical  and 
chemical  tests,  and  the  industry  generally. 
Map  and  Ills.  10500  w.  Bui  Am  Inst  of 
Min  Engrs — Sept.,  1906.  No.  79853  D. 
Graphite. 

Occurrence  and  Uses  of  Graphite. 
George  Otis  Smith.  Describes  the  three 
general  types  of  occurrence,  and  indicates 
the  various  uses  which  make  it  of  indus- 
trial value.  1600  w.  Min  Rept — Oct.  18, 
1906.  No.  80025. 
Lead. 

An  Ontario  Lead  Deposit.  J.  Volney 
Lewis.  Describes  a  galena-calcite  vein  in 
siliceous  schist  in  central  Hastings 
County,  Ontario,  Canada.  1500  w.  Ec 
Geol— July,  1906.  No.  79841  D. 
Manganese. 

Manganese  Mining  Industry  in  India. 
L.  Leigh  Fermor.   Reviews,  the  history  of 
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this  industry,  the  mining  methods,  cost  of 
transport  and  production,  and  the  future 
prospects.  Ills.  3800  w.  Ir  &  Coal  Trds 
Rev — Oct.  19,  1906.   No.  80148  A. 

Platinum. 

The  Production  of  Platinum  in  1905. 
F.  W.  Horton.  From  Adv.  Sheets,  Min- 
eral Resources  of  the  U.  S.  An  explana- 
tion of  the  rise  in  price  of  platinum,  and 
its  increased  production  in  the  United 
States,  where  it  is  found.  1000  w.  Min 
Rept — Oct.  25,  1906.    No.  80120. 

Salt  Mining. 

Underground  Workings  in  Potash  Salt 
Mines  of  Great  Depths  (Ueber  den  Abbau 
von  Kalisalzlagerstatten  in  Grosseren 
Teufen).  H.  Kegel.  Discussing  espe- 
cially the  necessity  for  effective  supports, 
in  view  of  the  difficult  nature  of  the  ma- 
terial. 3000  w.  Gliickauf — Oct.  6,  1906. 
No.  79937  B. 
Tin. 

The  Malay  Tin-Fields.  Ralph  Stokes. 
Information  concerning  the  Chinese  mine 


workings  and  methods.  Ills.  1800  w. 
Min  Wld— Oct.  6,  1906.   No.  79647. 

The  Tin-Deposits  of  the  Kinta  Valley, 
Federated  Malay  States.  William  R. 
Rumbold.  Describes  this  district  which  is 
probably  at  the  present  time  the  richest 
alluvial  tin-district  in  the  world.  De- 
scribes the  deposits  and  discusses  their 
origin.  Ills.  3800  w.  Bui  Am  Inst  of 
Min  Engrs— Sept.,  1906.  No.  79852. 
Zinc. 

Composite  Metallurgical  Vessels.  A.  L. 
Queneau.  Illustrates  and  describes  a  new 
system  of  making  zinc  retorts  and  re- 
fractory crucibles.  2800  w.  Eng  &  Min 
Jour— Oct.  13,  1906.   No.  79775- 

Industrial  Analysis  of  Zinc.  Messrs. 
Hollard  &  Bertiaux.  An  explanation  of 
methods  used.  2000  w.  Min  Jour — Oct. 
6,  1906.    No.  79801  A. 

Zinc  and  Lead  Mining  in  Wisconsin. 
Albert  A.  Hoskin.  Describes  the  deposits 
and  the  features  peculiar  to  this  district, 
and  gives  the  predictions  of  scientific  in- 
vestigators. 2000  w.  Min  Rept — Oct.  4, 
1906.    No.  79649. 


RAILWAY  ENGINEERING 


CONDUCTING  TRANSPORTATION. 
Accidents. 

Accidents  to  Passengers  on  British 
Railways.  Information  from  a  recently 
issued  Blue-Book,  reporting  the  accidents 
during  1905.  1200  w.  Engr,  Lond — Sept. 
28,  1906.    No.  79710  A. 

The  Railway  Accident  at  Grantham, 
England.  An  illustrated  account  of  a 
serious  disaster,  Sept.  19,  1906,  on  the 
Great  Northern  Railway.  3500  w.  Engng. 
—Sept.  28,  1906.   No.  79706  A. 

The  Salisbury  Accident.  Gives  Major 
Pringle's  report  to  the  Board  of  Trade  on 
the  accident  of  July  1,  1906.  The  minutes 
of  the  evidence  and  the  appendices  have 
been  omitted.  Also  editorial.  9000  w. 
Engr,  Lond— Oct.  5,  1906.    No.  79807  A. 

English  Transportation. 

What  Can  America  Learn  from  Great 
Britain  in  Transportation?  Archibald  S. 
Hurd.  Illustrates  and  describes  the 
growth  of  the  motor-train  and  motor-bus 
in  England.  2500  w.  Cassier's  Mag — 
Oct.,  1906.   No.  79525  B. 

Regulations. 

Locomotives  in  Factories.  Gives  the 
draft  regulations  presented  to  the  Home 
Secretary  of  the  British  Government,  for 
use  of  locomotives  and  wagons  on  lines 
and  sidings  in  or  used  in  connection  with 
premises  under  the  factory  and  workshop 
act.  2500  w.  Col  Guard — Sept.  28,  1906. 
No.  79703  A. 


MOTIVE  POWER  AND  EQUIPMENT. 

Air  Brakes. 

Possible  Troubles  and  Their  Remedies. 
Discusses  some  of  the  troubles  that  may 
happen  to  the  E.  T.  equipment  and  their 
remedies.  1000  w.  Ry  &  Loc  Engng — 
Oct.  1906.   No.  79606  C. 

Cars. 

All  Steel  Cars  for  Passenger  Trans- 
portation. Illustrates  and  describes  types 
of  passenger  cars  to  be  built  at  the  new 
plant  of  the  Pressed  Steel  Car  Co.,  Pitts- 
burg, Pa.  1200  w.  Ry  &  Engng  Rev — 
Oct.  27,  1906.    No.  801 16. 

High-Capacity  Freight  Wagons  for  the 
Indian  Railways.  Illustrates  and  describes 
a  20-ton  wagon  for  the  Madras  Railway; 
and  a  covered  wagon  for  the  Barsi  Light 
Railway.  1000  w.  Col  Guard — Sept.  28, 
1906.   No.  79701  A. 

Permanent  Stakes  for  Gondola  and 
Flat  Cars.  Statistics  concerning  the  ex- 
pense and  waste  in  the  present  method  of 
requiring  lumber  shippers  to  furnish  the 
stakes  necessary,  and  illustrated  descrip- 
tion of  the  Harvey  permanent-steel  stake 
as  applied  to  various  types  of  cars.  1300 
w.   Ry  Age — Oct.  19,  1906.   No.  80022. 

Steel  Underframe  Postal  Car.  Illus- 
trated detailed  description  of  a  car  for  the 
Santa  Fe  system.  700  w.  Am  Engr  & 
R  R  Jour— Oct.,  1906.   No.  79603  C. 

The  Herr  Dump  Car.  Construction 
drawings  and  description  of  a  car  of  this 
type  especially  adapted  to  carrying  ore. 
800  w.  Ry  Age — Oct.  12,  1906.  No.  79762. 
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Electrification. 

Locomotives  vs.  Motor  Cars.  Clement 
F.  Street.  From  a  paper  read  before  the 
New  England  R.  R.  Club.  Discusses 
when  electric  locomotives  are  better  than 
motor  cars,  the  advantages  of  each  for 
certain  service,  etc.  2200  w.  Elec  Jour 
—Oct.,  1906.    No.  79896. 

Steam  Locomotive  and  Electric  Opera- 
tion for  Trunk-Line  Traffic — A  Compari- 
son of  Costs  and  Earnings.  Joseph  Mayer. 
Gives  arguments  tending  to  show  that  the 
electric  operation  of  many  steam  railroads 
will  be  very  profitable.  Also  an  appendix 
on  the  mechanical  theory  of  the  contact 
conductor  for  high-speed  trains.  15000  w. 
Pro  Am  Soc  of  Civ  Engrs — Sept.,  1906. 
No.  79533  E. 

Sub-Stations  and  Transmission  System 
of  the  New  York  Central  &  Hudson 
River  Railroad.  Illustrated  detailed  de- 
scription. 2200  w.  Elec  Wld — Oct.  27, 
1906.   No.  801 14. 

The  New  York  Central's  Terminal 
Electrification  at  New  York.  A  full  illus- 
trated description  of  present  progress  in 
the  work  of  electrification  on  this  road. 
2800  w.  R  R  Gaz— Oct.  5,  1906.  No. 
79641. 

What  Are  the  Possibilities  in  Operating 
the  Mountain  Divisions  of  Western  Rail- 
ways with  Electric  Power  ?  A  letter  from 
E.  N.  Percy,  describing  opportunities  for 
using  electricity  generated  by  water- 
power,  with  editorial  discussion.  3000  w. 
Eng  News — Oct.  4,  1906.  No.  79624. 
Locomotive  Boilers. 

The  Care  of  Locomotive  Boilers  at 
Terminals  and  While  in  Service.  Gives 
the  reply  of  J.  F.  Roddy  (condensed)  to 
a  list  of  questions  sent  out.  Also  sum- 
mary of  other  replies.  2000  w.  Eng 
News — Oct.  4,  1906.  No.  79622. 
Locomotive  Frames. 

The  Frame  of  a  Locomotive  Con- 
sidered as  a  Rigid  Beam  on  Spring  Sup- 
ports (Der  Lokomotivrahmen  als  Starrer 
Balken  auf  Federnden  Stiitzen).  O. 
Denecke.  A  mathematical  investigation 
of  the  distribution  of  stresses  in  the  main 
frames  of  locomotive  engines,  with 
graphical  diagrams  for  practical  use. 
3500  w.  Glasers  Annalen — Oct.  15,  1906. 
No.  79970  D. 
Locomotives. 

American  Tank  Locomotives  for  Japan. 
Illustration,  with  description,  of  engines 
recently  built  at  Schenectady.  400  w.  Ry 
&  Engng  Rev — Oct.  27,  1906.    No.  801 17. 

Compound  Locomotive  for  the  North- 
ern Railway  of  France.  H.  W.  Hanbury. 
Plate  and  description  of  this  engine  and 
its  performance.  2000  w.  Engng — Oct. 
.12,  1906.   No.  80057  A. 

Details  of  Four-Cylinder  Compound 
Six-Coupled  Locomotive.    Illustrated  de- 


tailed description  of  a  locomotive  for  the 
Italian  State  Railways,  shown  at  the 
Milan  exposition.  1000  w.  Engng — Sept. 
28,  1906.    Serial.    1st  part.   No.  79705  A. 

Freight  and  Passenger  Locomotives 
with  Combustion  Chambers.  Illustrations 
of  types  representing  70  locomotives  re- 
cently delivered  to  the  Northern  Pacific 
Railway  Company,  with  descriptive  notes. 
1700  w.  Am  Eng  &  R  R  Jour — Oct.,  1906. 
No.  79602  C. 

Latest  Express  Engines — South-Eastern 
and  Chatham  Railway.  Charles  Rous- 
Marten.  An  account  of  the  performance 
of  these  engines  in  regular  daily  service. 
2500  w.  Engr,  Lond — Oct.  5,  1906.  No. 
79806  A. 

Mallet  Articulated  Compound  Locomo- 
tive, Type  2-6-6-2.  Illustrated  detailed 
description  of  locomotives  for  the  Great 
Northern  Railway,  which  are  the  heaviest 
locomotives  yet  built.  2500  w.  Am  Engr 
&  R  R  Jour— Oct.,  1906.   No.  79600  C. 

New  Delaware  &  Hudson  Consolidation 
Locomotives.  Illustrated  detailed  descrip- 
tion of  heavy  locomotives  designed  for 
slow  freight  and  pushing  service.  800  w. 
Ry-  &  Engng  Rev — Oct.  6,  1906.  No. 
79646. 

New  4-Cylinder  Compound  Locomo- 
tives :  Danish  State  Railways.  Charles  S. 
Lake.  Drawings  and  description  of  large 
engines  of  the  Atlantic  type,  with  leading 
dimensions.  800  w.  Mech  Engr — Oct.  6, 
1900.  'No.  79790  A. 

Standardizing  Locomotives  on  the 
American  Railways.  A  description  dealing 
with  the  methods  and  plans  adopted  in 
standardizing  the  locomotive  equipment 
of  the  system  formed  by  the  Southern 
Pacific  Railway  and  the  Union  Pacific 
Railway,  and  subsidiary  lines.  3000  w. 
Engr,  Lond — Oct.  5,  1906.   No.  79805  A. 

The  Compound  Locomotive  in  the 
Twentieth  Century.  J.  F.  Gairns.  Con- 
siders the  work  for  which  these  locomo- 
tives are  suited,  the  various  systems  and 
their  general  characteristics.  2000  w. 
Cassier's  Mag — Oct.,  1906.    No.  79530  B. 

The  Development  of  American  Freight 
Locomotives.  George  L.  Fowler.  An  il- 
lustrated article  giving  an  outline  of  im- 
provements made  to  increase  the  capacity 
during  the  last  25  years.  3000  w.  R  R 
Gaz— Oct.  19,  1906.   No.  79868. 

The  Economical  Working  of  Locomo- 
tives. William  Ernest  Dalby.  Investigates 
the  economical  working  a*nd  design  of 
locomotives  of  the  simple  type.  4000  w. 
Inst  of  Civ  Engrs— No.  3577.  No. 
79521  N.  ^ 

Vauclain  Balanced  Compound  Locomo- 
tive for  the  Chicago  and  Eastern  Illinois 
Railroad.  Illustrates  and  describes  this 
engine,  reporting  a  test  made  in  compari- 
son with  a  single-expansion  locomotive. 
1500  w.  Engng — Sept.  21,  1906.  No. 
79586  A. 
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Motor  Cars. 

Bavarian  Rail  Motor-Coach.  Illustrates 
and  describes  this  steam  coach  and  its 
equipment.  700  w.  Engr,  Lond — Oct.  12, 
1906.  No.  80062  A. 

Rail-Motor-Car  Traffic  in  England.  T. 
H.  Riches  and  S.  B.  Haslam.  From  a 
paper  presented  at  meeting  of  the  Inst  of 
Mech.  Engrs.  Information  concerning 
this  means  of  dealing  with  local  and 
branch  line  passenger  traffic,  and  related 
matters.  Ills.  4000  w.  R  R  Gaz — Oct. 
12,  1906.    No.  79748. 

The  Kobusch-Wagenhals  Steam  Motor 
Car.  Illustrated  detailed  description  of 
an  unusually  large  and  heavy  steam  motor 
car.  600  w.  Ry  Age — Sept.  28,  1906.  No. 
79565. 
Speed  Curves. 

Note  on  Determining  the  Power  of 
Locomotives  by  Means  of  the  Speed 
Curves.  Dr.  Karl  Schloss.  Abstract 
translation.  Explanatory.  2800  w.  Bui 
Int  Ry  Cong— Sept.,  1906.  No.  79891  E. 
Traction. 

The  Influence  of  the  Tractive  Effort 
upon  the  Distribution  of  Weight  in  Loco- 
motives (Influence  de  l'Effort  de  Trac- 
tion sur  la  Repartition  de  la  Charge  des 
Locomotives).  F.  Maison.  Showing  that 
the  distribution  of  weight  upon  the  driv- 
ing wheels  is  variable,  and  considering  the 
case  of  double  traction  and  the  effect  of 
braking.  5500  w.  Rev  Gen  d  Chem  de 
Fer— Oct.,  1906.  No.  79925  G. 
Train  Lighting. 

Incandescent  Gas  Lighting  for  Pas- 
senger Cars  (Eclairage  au  Gaz  a  Incan- 
descence des  Voitures  a  Voyageurs).  E. 
Biard  and  G.  Mauclere.  Data  and  results 
of  experience  with  the  ordinary  and  in- 
verted mantles  on  the  Eastern  Railway  of 
France.  7000  w.  Rev  Gen  d  Chem  de 
Fer — Oct.,  1906.   No.  79924  G. 

Tests  of  the  Leitner-Lucas  Train-Light- 
ing Apparatus.  Gives  results  of  recent 
tests  made  of  this  system  for  the  electric- 
lighting  of  trains.  1500  w.  Engng — Oct. 
19,  1906.  No.  80140  A. 
Tyres. 

Japanese  Railway  Tyre  Works  '  at 
Yawata.  Plate  and  description  of  this, 
factory  for  the  making  of  tyres  for  rail- 
way and  tramway  vehicles.  2400  w. 
Engng — Oct.  19,  1906.  No.  80141  A. 
Valve  Gear. 

The  Walschaert  Valve  Gear  as  Applied 
to  Locomotives.  James  Kennedy.  An 
illustrated  paper  explaining  the  advan- 
tages to  be  derived  from  the  use  of  this 
gear,  followed  by  general  discussion. 
10000  w.  Pro  N  Y  R  R  Club— Sept.  21, 
1906.  No.  79843. 

NEW  PROJECTS. 

Canada. 

Railroad  Building  in  Canada.  Reports 


remarkable  activity  in  railroad  construc- 
tion and  development.   1000  w.   RR  Gaz 
— Oct.  12,  1906.   No.  79749. 
New  Line. 

Construction  on  the  Bay  Shore  Line  of 
the  Southern  Pacific  Co.  Interesting  con- 
struction methods  are  illustrated  and  de- 
scribed, especially  tunnel  work.  1500  w. 
Ry  &  Engng  Rev — Oct.  20,  1906.  No. 
80011. 

The  Santa  Fe's  New  Line  Through  the 
Arkansas  Valley.  Map  and  description  of 
this  new  line  through  one  of  the  richest 
irrigated  districts  of  the  United  States. 
1200  w.    Ry  Age — Sept.    28,  1906.  No. 

79564. 
Transcontinental. 

Developments  in  the  Trans-Continental 
Railway  System.  A  map  showing  ten  im- 
portant additions  to  the  trans-continental 
railway  system,  giving  particulars  of  these 
new  lines.  2500  w.  Eng  News — Oct.  4, 
1906.   No.  79620. 

PERMANENT  WAY  AND  BUILDINGS. 

Construction. 

The  South  &  Western  Railway.  Illus- 
trated description  of  interesting  construc- 
tion work  on  this  new  line  which  will 
furnish  a  direct,  low-grade  line  from  the 
coal  fields  of  Virginia  and  Kentucky  to 
Southern  tide-water  ports.  It  includes  33 
tunnels,  and  the  cost  of  the  line  will  aver- 
age $125,000  per  mile.  1800  w.  Ry  Age — 
Oct.  19,  1906.  Serial.  1st  part.  No. 
80021. 

Ferry  Terminal. 

The  Manhattan  Island  Ferry  Terminal 
for  the  West  Shore.  Plan  and  descrip- 
tion of  a  new  terminal  to  be  built  by  the 
New  York  Central  R.  R.,  at  West  42d 
Street,  in  New  York  City.  1500  w.  Ry 
Age— Oct.  5,  1906.    No.  79645. 

India. 

The  Railway- Gauges  of  India.  Sir 
Frederick  Robert  Upcott.  A  review  of 
present  conditions,  as  introductory  to  a 
discussion  of  the  best  course  to  take  for 
the  future  development  of  traffic.  Dis- 
cussion, drawings  and  map.  60000  w. 
Inst  of  Civ  Engrs— No.  3586.  No. 
79513  N. 

Interlocking. 

Baltimore  &  Ohio  Interlocking  Plant  at 
Watersville  Junction.  Plan  and  descrip- 
tion of  a  mechanical  interlocking  signal 
plant  recently  installed  in  Maryland.  1000 
w.    Ry  Age— Sept.  28,  1906.    No.  79566. 

Line  Stakes. 

Setting  Line  Stakes  on  Existing  Rail- 
road Curves  by  Middle  Ordinates.  G.  W. 
Snyder.  Gives  an  explanation  of  this 
method.  800  w.  R  R  Gaz — Oct.  19,  1906. 
No.  79867. 

Rail  Fastenings. 

A  Discussion  of  Screw  Bolts  for  Rail 
Chairs  (Considerations  Generates  sur  la 
Facilite  de  Descente  des  Tirefonds).  E. 
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Perrond.  An  experimental  investigation 
into  the  force  required  to  screw  the  bolts 
into  wooden  cross  ties  without  injuring 
the  wood.  The  Collet  torsiometer  is  de- 
scribed. 4000  w.  i  plate.  Rev  Gen  d 
chem  de  Fer — Aug.,  1906.    No.  79923  G. 

Screw  Connections  for  Metal  Cross 
Ties  for  Railways  (Le  Deserrage  des  Vis 
dans  les  Assemblages  Metalliques  des 
Voies  de  Chemins  de  Fer).  L.  Schtissel. 
With  illustrations  of  a  variety  of  metal 
cross  ties  used  in  France,  showing  meth- 
ods of  securing  the  rails.  2500  w.  Genie 
Civil — Sept.  22,  1906.    No.  79910  D. 

Rail  Heads. 

Removable  Rail  Heads.  William  H. 
Booth.  Illustrated  description  of  the  sys- 
tem of  the  Romopac  Tramway  Construc- 
tion Co.,  Ltd.,  Leeds,  England.  800  w. 
Cassier's  Mag — Oct.,  1906.    No.  79527  B. 

Rail  Joints. 

Wheel  Carrying  Rail  Joints  and  Tie 
Preservation.  Max  Barschall.  Gives  in- 
formation concerning  these  joints  and 
illustrations  and  description  of  the  new 
method  for  applying  wheel-carrying 
joints.  Also  remarks  on  the  improved 
process  of  treating  ties.  1500  w.  Bui  Int 
Ry  Cong— Sept.,  1906.   No.  79890  E. 

Rails. 

Historical  Sketch  of  the  First  Cast  and 
Malleable  Iron  Railway  Rails.  George  P. 
Raidabaugh.  Historical  review  with  out- 
line drawings.  1500  w.  Sib  Jour  of 
Engng —  Oct.,  1906.  No.  80002  C. 
Shops. 

Organization  and  Economy  in  the  Rail- 
way Machine  Shop.  H.  W.  Jacobs.  The 
third  paper  discusses  the  broad  problems 
of  centralizing  and  balancing  the  tool 
equipment  for  an  entire  railway  with  a 
view  of  obtaining  the  maximum  efficiency 
of  the  plant.  4000  w.  Engineering  Maga- 
zine— Nov.,  1906.  No.  79993  B. 
Signals. 

Electro-Pneumatic  Block  Signals  on 
the  Electrified  Line  of  the  West  Jersey 
and  Seashore.  An  illustrated  description 
of  the  signal  installation  on  this  line  be- 
tween Camden,  N.  J.,  and  Atlantic  Cifc/. 
2000  w.  R  R  Gaz — Oct.  5,  1906.  No. 
79642. 

Operation  of  Railway  Points  and  Sig- 
nals by  Power.  Illustrates  and  describes 
the  low-pressure  pneumatic  system  in- 
stalled at  Basingstoke,  on  the  London  and 
South  Western  railway.  3300  w.  Engng 
— Sept.  28,  1906.  No.  79704  A. 
Station. 

The  El  Paso  Union  Passenger  Station. 
Illustrated  detailed  description  of  this 
Texan  station  recently  opened  for  traffic. 
1200  w.    Ry  Age — Oct.  5,  1906.  No. 

79643. 
Switches. 

Devices  to  Keep  Railroad  Switches 
from  Becoming  Clogged  with  Snow  and 


Ice.  Francis  G.  Shaw.  Read  before  the 
Ry.  Sig.  Assn.  Gives  the  claims  made  for 
these  devices,  and  describes  two  systems; 
one  a  gas-burning  device,  the  other  a  hot 
oil  circulation.  ,700  w.  Eng  News — Oct. 
18,  1906.  No.  79833. 
Terminals. 

New  Passenger  Terminal  of  the  Chi- 
cago &  North- Western  at  Chicago.  An 
account  of  this  new  station  which  will 
provide  complete  separation  of  passengers 
and  freight  traffic.  600  w.  R  R  Gaz — 
Oct.  12,  1906.   No.  79751. 

The  New  Freight  Terminal  at  St. 
Louis  of  the  Rock  Island-Frisco  Lines. 
Plan,  elevation  and  details  are  illustrated 
and  described.  800  w.  R  R  Gaz — Oct. 
12,  1906.   No.  79752. 

The  Plant  of  the  Pittsburg  and  Lake 
Erie  Railway  at  Pittsburg  (Die  Anlagen 
der  Pittsburg  und  Lake  Erie  Eisenbahn  in 
Pittsburg).  E.  Giese  and  Dr.  Blum. 
With  plans  of  the  station  yards  and  gen- 
eral terminal  arrangements  at  Pittsburg, 
and  at  McKees  Rocks,  as  viewed  by  two 
German  engineers.  3500  w.  Zeitschr  d 
Ver  Deutscher  Ing — Oct.  6,  1906.  No. 
79906  D. 

The  Railroad  Terminal  Problem.  Edi- 
torial on  the  necessary  reconstruction  of 
important  passenger  stations,  especially 
the  great  stations  of  large  cities,  the  de- 
mands of  the  public,  the  immense  cost, 
etc.  1500  w.  R  R  Gaz — Oct.  26,  1906. 
No.  80086. 

TRAFFIC. 

Clearing  Houses. 

Car  Clearing  Houses,  Car  Pools,  etc. 
J.  W.  Midgley.    Discussing  remedies  for 
the  misuse  of  freight  cars.    3500  w.  Ry 
Age— Oct.  5,  1906.   No.  79644. 
Interchange. 

Interchange  of  Traffic  Between  Electric 
Lines  and  Steam  Railroads.  C.  A.  Paul. 
Read  before  the  Nat.  Assn.  of  Ry. 
Agents.  Reviews  the  electric  traction 
situation  in  its  relation  to  the  steam  rail- 
roads, and  the  changes  taking  place,  with 
remarks  on  future  possibiities.  1000  w. 
R  R  Gaz— Oct.  26,  1906.   No.  80088. 

MISCELLANY. 

Japan. 

Official  Statistics  of  Japanese  Railways. 
Slason  Thompson.  An  illustrated  article 
giving  a  summary,  taken  from  the  latest 
annual  report,  concerning  the  nationaliza- 
tion of  17  private  railways.  500  w.  Ry 
Age — Oct.  12,  1906.  No.  79763. 
Surcharges. 

The  Surcharge  Problem.  C.  J.  Morri- 
son. Discusses  the  surcharges  on  a  mod- 
ern railway  shop,  and  when  it  is  an  ad- 
vantage to  purchase  instead  of  manufac- 
ture. 1200  w.  Am  Engr  &  R  R  Jour — 
Oct.,  1906.   No.  79601  C. 
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Ballast.  C.  H.  ^  Clark.  Read  at  the 
Columbus  convention  of  the  Am.  St.  & 
Int.  Ry.  Engng.  Assn.  An  illustrated  de- 
scription of  the  practice  and  methods 
adopted  at  Cleveland,  Ohio.  Also  reports 
concerning  steel  ties.  1500  w.  St  Ry 
Jour — Oct.  20,  1906.  No.  80027  C. 
Brakes. 

Braking  for  Electric  Cars.  George  C. 
Graham.  Read  before  the  N.  Y.  State  St. 
Ry.  Assn.  Considers  the  systems  in  use, 
favoring  the  "  Straight  air  "  brake.  Ills. 
1500  w.   St  Ry  Jour — Sept.  29,  1906.  No. 

79560  C. 

Brakes  for  Tramway  Cars.  Henry  M. 
Sayers.  Discusses  the  requirements  and 
the  need  of  having  two  brakes  on  a  car, 
special  brakes  for  descending  hills,  etc. 
1400  w.  Elect'n,  Lond — Sept.  28,  1906. 
Serial.    1st  part.    No.  79696  A. 

Car  Brakes.  Henry  Mozley.  Read  at 
conference  of  the  Munic.  Tram  Assn. 
Gives  the  writer's  experience  at  Burnley, 
explaining  why  the  mechanical  brakes 
with  cast  iron  slippers  were  adonted,  and 
describing  the  construction  and  operation. 
Ills.  3000  w.  Elec  Engr,  Lond — Sept. 
21,  1906.    No.  79574  A. 

Different  Systems  of  Brakes.  H.  S. 
Williams.  Read  before  the  N.  Y.  State 
St.  Ry.  Assn.  Principally  a  description 
of  the  systems  of  air  brakes  adaptable  to 
electric  cars  with  multiple-unit  control. 
2000  w.   St  Ry  Jour — Sept.  29,  1906.  No. 

79561  C. 
Cables. 

Underground  Cables.  H.  G.  Stott. 
Read  at  Columbus  convention  of  the  Am. 
St.  &  Int.  Ry.  Engng.  Assn.  Considers 
the  insulation  of  high-tension  cables,  and 
discusses  troubles  and  their  remedies. 
2300  w.  St  Ry  Jour — Oct.  20,  1906.  No. 
80029  C. 

Car  Equipments. 

Car  Equipment  and  Maintenance.  S.  D. 
Shenstone.  Read  before  the  Elec.  Assn. 
of  N.  S.  W.  Information  concerning 
direct-current  tram  car  equipments,  5000 
w.  Aust  Min  Stand — Aug.  22  and  29, 
1906.   Serial.  2  parts.  No.  79594,  each  B. 

Cars. 

New  Double-Deck  Car  of  the  Twin 
City  Rapid  Transit  Company.  Illustrates 
and  describes  a  type  of  car  for  service  on 
the  interurban  line  to  Lake  Minnetonka. 
1200  w.    St  Ry  Jour — Oct.  6,  1906.  No. 

79638  C. 

Car  Service. 

Economy  in  Car  Equipment,  Weights 
and  Schedules.  E.  H.  Anderson.  Read 
before  the  Am.  St.  &  Int.  Ry.  Engng. 
Assn.    Discusses  the  dynamic  features  of 
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car  service  and  the  effect  on  the  cost. 
1400  w.   St  Ry  Jour — Oct.  20,  1906.  No. 
80031  C. 
Chicago  Subway. 

The  Proposed  "  Inner  Circle "  System 
of  Chicago  Subway  Terminals.  Arthur 
S.  Robinson.  An  explanation  of  this 
scheme  for  the  terminals  of  the  Chicago 
subway.  Ills.  Discussion.  Also  followed 
by  a  letter  from  B.  J.  Arnold,  with  illus- 
trations and  descriptions  of  the  systems 
he  proposed.  16000  w.  Jour  W  Soc  of 
Engrs — Oct.,  1906.  No.  80007  D. 
Columbus,  Ohio. 

The  Electric  Railway  Systems  of 
Columbus.  Reviews  features  of  the 
Columbus  Railway  &  Light  Company. 
Ills.  4000  w.  St  Ry  Jour — Oct.  13,  1906. 
(Convention  Sec).  No.  79814  C. 
Depreciation. 

Depreciation  and  Renewals  Funds  in 
Relation  to  Tramways  Undertakings.  G. 
W.  Holford.  Read  before  the  Munic. 
Tram.  Assn.  Gives  a  tabulated  statement 
showing  the  provision  made  by  tramway 
undertakings  with  regard  to  a  depre- 
ciation and  renewals  fund,  considering 
rolling-stock,  buildings,  overhead  equip- 
ment, and  permanent  way.  2500  w.  Elec 
Engr,  Lond— Sept.  28,  1906.  No.  79686  A. 
Developments. 

Electric  Railway  Developments.  A  gen- 
eral review  of  the  recent  great  develop- 
ments, with  remarks  on  the  future  out- 
look. 2200  w.  Sci  Am  Sup — Oct.  13, 
1906.  No.  79757. 
Elevated  Railways. 

Elevated  Railways  and  their  Bearing 
on  Heavy  Electric  Traction.  H.  M. 
Brinckerhoff.  Read  before  the  Am.  St. 
&  Int.  Ry.  Engng.  Assn.  Presents 
features  in  elevated  electric  railway  oper- 
ation that  may  have  a  bearing  on  the 
"  heavy  traction  problem."  3500  w.  St 
Ry  Jour — Oct.  20,  1906.  No.  80032  C. 
Equipments. 

Electrical  Equipments  of  the  Columbus 
City  and  Interurban  Railway  Systems. 
An  illustrated  article  describing  in  detail 
the  equipments  of  the  railway  systems  of 
this  Ohio  city.  3500  w.  Elec  Wld — Oct. 
13,  1906.  No.  79770. 
Europe. 

Tramway  Lines  on  the  Continent.  C. 
L.  Durand.  Brief  illustrated  descriptions 
of  the  Mediterranean  Coast-line,  Rouen 
line,  and  the  Rome  tramways.  4000  w. 
Elec  Rev,  N  Y — Oct.  13,  1906.  No.  79769. 
Evolution. 

Some  Notes  on  the  Evolution  of  Elec- 
tric Transportation.  Theodore  Stebbins. 
A  record  of  distinctions  in  construction 
and  operation  of  electric  traction  in  its 
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various  applications.  3000  w.  St  Ry  Jour 
—Oct.  20,  1906.    No.  80035  C. 
Feeding. 

Advantages  and  Disadvantages  of  Feed- 
ing Tramway  Systems  in  Isolated  Zones 
as  Compared  with  Closed  Networks. 
Abbreviated  translation  of  a  report  by  M. 
Piazzoli,  on  the  replies  received  to  ques- 
tions sent  out,  presenting  the  advantages 
of  the  system  of  feeding  by  isolated  zones. 
3000  w.  Elect'n,  Lond — Oct.  19,  1906. 
No.  80133  A. 
Freight. 

Freight  and  Express.  Reviews  the 
latest  methods  for  handling  freight  and 
express  on  interurban  roads.  Ills.  7000 
w.  St  Ry  Jour — Oct.  13,  1906.  (  Conven- 
tion Sec).    No.  79821  C. 

Interurban  Freight  and  Express.  Ed- 
ward C.  Spring.  Read  before  the  Am. 
St.  &  Int.  Ry.  Engng.  Assn.  Critical 
discussion  of  this  branch  of  the  inter- 
urban service.  2200  w.  St  Ry  Jour — 
Oct.  20,  1906.   No.  80033  C. 

Methods  of  Handling  Freight  on  the 
Dayton  &  Troy  Electric  Railway.  An 
Explanation  of  the  methods  of  a  company 
which  operates  a  31-mile  interurban  elec- 
tric line  in  Ohio.  2500  w.  Elec  Ry  Rev 
— Oct.,  1906.  No.  79654. 
Incline  Railways. 

The  New  Inclines  of  the  Sao  Paulo  Rail- 
way, Brazil.  James  Fforde.  Illustrated 
descriptions  of  improvements  to  meet  in- 
crease of  traffic.  Easier  gradients,  the 
adoption  of  the  "  endless  rope,"  etc.  2400 
w.  Inst  of  Civ  Engrs — No.  3614.  No. 
79SI7  N. 
Interurban. 

A  1000- Volt  Direct- Current  Interurban 
Railway.  Illustrates  and  describes  inter- 
esting features  of  the  railway  in  opera- 
tion between  Cologne  and  Bonn,  along 
the  bank  of  the  Rhine.  1000  w.  Elec 
Engr,  Lond— Oct.  19,  1906.   No.  80129  A. 

The  Groton  &  Stonington  Street  Rail- 
way. An  illustrated  description  of  a  line 
from  Groton,  Conn.,  to  Westerly,  R.  I., 
its  construction,  operation,  etc.  3000  w. 
St  Ry  Jour — Oct  6,  1906.   No.  79637  C. 

The  Toledo  and  Chicago  Interurban 
Railway.  Illustrated  detailed  description 
of  this  new  single-phase  line  for  pas- 
senger and  freight  traffic.  1800  w.  Elec 
Ry  Rev — Oct.,  1906.   No.  79652. 

Wemyss  and  District  Tramways.  An  il- 
lustrated description  of  this  short  inter- 
urban line  in  Scotland,  which  includes 
sections  of  tramway  and  light  railway, 
with  an  explanation  of  how  the  scheme 
was  carried  out.  2400  w.  Tram  &  Ry 
Wld— Oct.  4,  1906.  No.  79863  B. 
Lines. 

<  Lines  and  Cables.  Discusses  high-ten- 
sion transmission  lines  and  overhead  con- 
struction for  interurban  roads.  4200  w. 
St  Ry  Jour— Oct.  13,  1906.  (Convention 
Sec.)    No.  79819  C. 


Motors. 

Distribution  of  Motors  on  Trucks. 
Cale  Gough.  Gives  an  outline  of  the 
methods  by  which  the  problem  can  be 
solved  for  any  given  case.  4000  w.  St 
Ry  Jour — Oct.  16,  1906.  No.  79639  C. 
N.  Y.  Central  R.  R. 

Port  Morris  Power  Station  of  the  New 
York  Central  &  Hudson  River  Railroad. 
Illustrated  detailed  description  of  this 
station  and  its  equipment.  It  is  now 
ready  to  operate  the  initial  electric  zone 
of  the  N.  Y.  C.  &  H.  R.  R.  R.  Co.  3000 
w.  Elec  Wld — Sept.  29,  1906.  No.  79544. 
N.  Y.  Subway. 

Cooling  the  New  York  Subway.  Dia- 
grams and  descriptions  of  the  new  ven- 
tilating system  and  the  experimental  cool- 
ing plant.  Ills.  2000  w.  Elec  Rev,  N  Y 
—Oct.  20,  1906.  No.  79880. 
Operation. 

Electric  Railways  in  Sparsely  Settled 
Communities.  E.  P.  Roberts.  Read  be- 
fore the  Am.  St.  &  Int.  Ry.  Engng.  Assn. 
Considers  local  conditions  and  peculi- 
arities that  affect  earnings,  giving  statis- 
tics and  discussing  their  value,  and  many 
matters  having  a  bearing  on  this  subject. 
12000  w.  St  Ry  Jour — Oct.  20,  1906.  No. 
80034  C.  ^ 

Municipal  Operation  of  Tramways: 
Some  Points  of  a  Committee's  Policy. 
R.  A.  Smithson.  Discusses  questions 
coming  before  tramway  committees  for 
decision.  Also  brief  general  discussion. 
3500  w.  Elect'n,  Lond— Sept.  28,  1906. 
No.  79699  A. 

Schedules,  Limited  Services,  Speeds, 
Fares,  Despatching  and  Miscellaneous 
Matters.  Outlines  the  latest  practice. 
Ills.  1 1000  w.  St  Ry  Jour — Oct.  13,  1906. 
(Convention  Sec.)  No.  79820  C. 

Rolling  Stock. 

Latest  Practice  in  Rolling  Stock  De- 
sign and  Equipment.  Reviews  interurban 
practice  in  car  design,  seats,  trucks, 
wheels,  lubrication,  brakes,  brake  shoes, 
motors,  and  controllers,  trolley  wheels, 
signal  lights,  fenders  and  pilots,  sanders, 
signs,  and  other  rolling  stock  matters. 
Ills.  1400  w.  St  Ry  Jour — Oct.  13,  1906. 
(Convention  Sec.)    No.  79817  C. 

Scioto  Valley. 

Some  Practices  on  the  Scioto  Valley 
Traction  System.  Reviews  some  of  the 
operating  methods  of  this  interurban 
road.  Ills.  10500  w.  St  Ry  Jour— Oct. 
13,  1906.  (Convention  Sec.)   No.  79815  C. 

Simplon. 

Electrical  Equipment  of  the  Simplon 
Tunnel.  Dr.  Alfred  Gradenwitz.  An 
illustrated  article  describing  how  plants 
formerly  supplying  power  for  use  in 
building  the  tunnel  have  been  adopted 
for  feeding  the  three-phase  trolley  system. 
1500  w.  Elec  Ry  Rev — Oct.,  1906.  No. 
79655. 
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Electric  Traction  in  the  Simplon  Tun- 
nel. Illustrations  and  interesting  par- 
ticulars of  the  electrical  installation  which 
is  now  in  operation.  3000  w.  Elect'n, 
Lond — Sept.  28,  1906.  No.  79697  A. 
Single  Phase. 

Report  of  the  International  Exposition 
at  Milan  (Bericht  von  der  Internation- 
alen  Ausstellung  zu  Mailland) .  Describing 
some  of  the  electrical  features,  with  par- 
ticular reference  to  the  Finzi  single-phase 
railway.  2000  w.  Elektrotech  Zeitschr — 
Oct.  11,  1906.   No.  79961  B. 

Single  Phase  Equipment  for  the  Wash- 
ington, Baltimore  &  Annapolis  Railway. 
Information  in  regard  to  the  equipment 
of  this  line,  which  is  one  of  the  largest 
and  most  important  installations  of  the 
single-phase  system  yet  undertaken.  1200 
w.   R  R  Gaz — Oct.  12,  1906.   No.  79750. 

Tests  and  Operation  of  the  Single- 
Phase  Locomotive  on  the  Seebach-Wet- 
tingen  Railway  (Messresultate  und  Be- 
triebserfahrungen  an  der  Einphasen- 
Wechselstrom  lokomotive  mit  Kollektor- 
motoren  auf  der  Normalbahnstrecke  See- 
bach-  Wettingen).  W.  Kummer.  With 
curves  showing  the  performance,  and  a 
profile  of  the  line.  2500  w.  Schweiz 
Bauzeitung — Sept.  29,  1906.   No.  79974  B. 

The  Toledo  &  Chicago  Interurban 
Single- Phase  Railway.  John  R.  Hewett. 
An  illustrated  account  of  the  overhead 
line  equipment,  controllers  and  motors  of 
this  recently  completed  railway.  4000  w. 
St  Ry  Jour— Oct.  13,  1906.   No.  79813  C. 

See     also     Electrical  Engineering, 
Motors. 
Starting. 

Grid  Starting  Coils.    Henry  Schlegel. 
A  statement  of  facts  about  grid  coils,  ex- 
plaining their  advantages.    3000  w.  St 
Ry  Jour — Oct.  6,  1906.    No.  79640  C. 
Station. 

Spy  Run  Generating  Station  of  the 
Fort  Wayne  &  Wabash  Valley  Traction 
Company,  Fort  Wayne,  Ind.  Illustrated 
detailed  description  of  this  high-tension 
generating  station  and  its  equipment. 
1500  w.  Elec  Ry  Rev — Oct.,  1906.  No. 
79653- 

The  Central  Power  Station  of  the  Chi- 
cago &  Western  Indiana  Ry.  Illustrated 
description  of  this  station  and  its  equip- 
ment, designed  to  meet  unusual  require- 
ments for  lighting,  heating,  power,  etc. 
2500  w.  Eng  Rec — Oct.  6,  1906.  No. 
7966S. 
Stray  Currents. 

See  Civil  Engineering,  Materials. 

See  also  Electrical  Engineering,  Distri- 
bution. 
Surface  Contact. 

Krizik  Surface  Contact  System  at 
Prague.  Illustrated  description  of  the 
system,  with  brief  explanation  of  why  it 
was  adopted.  1000  w.  Elect'n,  Lond — 
Oct.  5,  1906.   No.  79797  A. 


Terminal. 

The  New  Terminal  Building  of  the 
Indiana  Union  Traction  Company  at 
Muncie,  Indiana.  Views  and  working 
plans  of  the  latest  passenger  and  freight 
terminal  building  erected  by  this  com- 
pany. 1200  w.  St  Ry  Jour — Oct.  13, 
1906.  No.  79812  C. 
Ties. 

Ties,  Poles  and  Posts.  C.  A.  Alderman. 
Read  at  Columbus  convention  of  the  Am. 
St.  &  Int.  Ry.  Engng.  Assn.  Discusses 
materials  used  and  proposed,  giving  speci- 
fications for  ties  in  use  by  the  Cincinnati 
Northern  Traction  Co.,  and  deductions 
made  by  W.  C,  Cushing.  Ills.  2700  w. 
St  Ry  Jour— Oct.  20,  1906.  No.  80028  C. 
Tracks. 

The  Reconstruction  of  the  Olive  Street 
Track.  Richard  McCulloch.#  An  illus- 
trated account  of  track  work  in  St.  Louis. 
4500  w.  Jour  Assn  of  Engng  Socs — Aug., 
1906.    No.  79893  C. 

Tramway  Track  Work.  R.  C.  Bullough. 
Read  before  the  Munic.  Tram.  Assn. 
Discusses  important  matters  concerning 
present-day  tramway  track  work.  2500  w. 
Elec  Engr,  Lond— Sept.  28,  1906.  No. 
79687  A. 

Trolley  Wagon. 

Fifty-Ton  Trolley  Wagon.  Illustrated 
description  of  a  car  built  for  their  own 
use  by  the  North-Eastern  Railway  of 
England.  600  w.  Ry  &  Loc  Engng— 
Oct.,  1906.    No.  79605  C. 

Ventilation. 

Shifting  Winds  and  Cooler.  An  illus- 
trated article  describing  the  improved 
ventilation  of  the  N.  Y.  Rapid  Transit 
Subway.  1700  w.  Ry  &  Loc  Engng — 
Oct.,  1906.    No.  79604  C. 

Ventilation  of  the  Boston  Subway. 
Howard  A.  Carson.  An  illustrated  ex- 
planation of  the  general  scheme  of  ven- 
tilation, with  estimate  of  the  cost.  2700 
w.  Pro  Am  Soc  of  Mech  Engrs — Oct., 
1906.   No.  79856. 

Way. 

Way  and  Way  Matters.  Reviews  the6 
practice  of  interurban  roads  with  regard 
to  rails,  joints,  bonds,  ties,  ballast,  turn- 
outs, crossings,  bridges,  signals,  terminal 
stations,  way  stations  and  miscellaneous 
way  matters.  Ills.  9000  w.  St  Ry  Jour 
— Oct.  13,  1906.  (Convention  Sec.)  No. 
79816  C. 

Wheeling,  W.  Va. 

The  Wheeling  Traction  System.  An 
illustrated  account  of  recent  extensive 
work  in  the  elimination  of  grades  and 
curves  by  the  construction  of  a  cut-off, 
with  particulars  of  the  cost.  5000  w.  St 
Ry  Jour— Oct.  13,  1906.    No.  7981 1  C. 

Wheels. 

The  Removal  of  Car  Wheels.  James 
Andrews.  Considers  the  causes  that  make 
removals  necessary,  etc.  1800  w.  St  Ry 
Jour — Sept.  29,  1906.    No.  79562  C. 


We  supply  copies  of  these  articles.    See  page  479. 
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We  hold  ourselves  ready  to  supply — usually  by  return  of  post — the  full  text  of  every 
article  indexed  in  the  preceding  pages,  in  the  original  language,  together  with  all  accom- 
panying illustrations ;  and  our  charge  in  each  case  is  regulated  by  the  cost  of  a  single  copy 
of  the  journal  in  which  the  article  is  published.  The  price  of  each  article  is  indicated  by 
the  letter  following  the  number.  When  no  letter  appears,  the  price  of  the  article  is  20  cts. 
The  letter  A,  B,  or  C  denotes  a  price  of  40  cts. ;  D,  of  60  cts.;  E,  of  80  cts.;  F,  of  $1.00; 
G,  of  $1.20;  H,  of  $1.60.  When  the  letter  N  is  used  it  indicates  that  copies  are  not  readily 
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The  titles  and  addresses  of  the  journals  regularly  reviewed  are  given  here  in  full,  but  only  abbre- 
viated titles  are  used  in  the  Index.  In  the  list  below,  w  indicates  a  weekly  publication,  b-w,  a  bi-weekly, 
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American  Architect,    w.    New  York. 

Am.  Engineer  and  R.  R.  Journal,   m.   New  York. 

American  Jl.  of  Science,   m.    New  Haven,  U.  S.  A. 

American  Machinist,    w.    New  York. 

Annales  des  Ponts  et  Chaussees.    m.  Paris. 

Ann.  d  Soc.  Ing.  e  d  Arch.  Ital.   w.  Rome. 

Architect,    w.  London. 

Architectural  Record,    m.    New  York. 

Architectural  Review,    s-q.  Boston. 

Architect's  and  Builder's  Magazine,   m.    New  York. 

Australian  Mining  Standard,    w.  Melbourne. 

Autocar,    w.    Coventry,  England. 

Automobile,    in.    New  York. 

Automotor.  Journal,    w.  London. 

Beton  und  Eisen.    qr.  Vienna. 

Boiler  Maker,    m.    New  York. 

Brass  World,    m.    Bridgeport,  Conn. 

Brit.  Columbia  Mining  Rec.    m.    Victoria,  B.  C. 

Builder,    w.  London. 

Bull.  Am.  Iron  and  Steel  Asso.    w.    Phila.,  U.  S.  A. 


Bulletin  de  la  Societe  d' Encouragement,    m.  Paris. 
Bulletin  of  Dept.  of  Labor,    b-m.  Washington. 
Bull.  Soc.  Int.  d'Electriciens.    m.  Paris. 
Bulletin  of  the  Univ.  of  Wis.,  Madison,  U.  S.  A. 
Bulletin  Univ.  of  Kansas,    b-m.  Lawrence. 
Bull.  Int.  Railway  Congress,    m.  Brussels. 
California  Jour,  of  Tech.    m.    Berkeley,  Cal. 
Canadian  Architect,    m.  Toronto. 
Canadian  Electrical  News.    m.  Toronto. 
Canadian  Engineer,    m.    Toronto  and  Montreal. 
Canadian  Mining  Review,    m.  Montreal. 
Cassier's  Magazine,    m.    New  York  and  London. 
Cement,    b-m.    New  York. 
Cement  Age.    m.    New  York. 
Central  Station,    m.    New  York. 
Chem.  Met.  Soc.  of  S.  Africa,   m.  Johannesburg. 
Colliery  Guardian,    zv.  London. 
Compressed  Air.    m.    New  York. 
Comptes  Rendus  de  l'Acad.  des  Sciences,   w.  Paris. 
Consular  Reports,    m.  Washington. 
Deutsche  Bauzeitung.    b-w.  Berlin. 
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Domestic  Engineering,    w.  Chicago. 
Economic  Geology,    m.     So.  Bethlehem,  Pa. 
Eisenbahntechnische  Zeitschrift.     b-m.  Berlin. 
Electrical  Engineer,     zv.  London. 
Electrical  Magazine,     m.  London. 
Electrical  Review,     m.  London. 
Electrical  Review,     w.     New  York. 
Electric  Journal,    m.    Pittsburg,  Pa. 
Electric  Railway  Review.-    m.  Chicago. 
Electrical  World,     zv.     New  York. 
Electrician,     w.  London. 
Electricien.     zv.  Paris. 
Electricity,    zv.  London. 

Electrochemical  and  Met.  Industry,    m.    N.  Y. 

Elektrotechnische  Zeitschrift.     zv.  Berlin. 

Elektrotechnik  u  Maschinenbau.     zv.  Vienna. 

Electrotechnische  Zeitschrift.    zv.  Berlin. 

Elettricita.    zv.  Milan. 

Engineer,     zv.  London. 

Engineer,     s-m.  Chicago. 

Engineering,     zv.  London. 

Engineering-Contracting,    zv.    New  York. 

Engineering  and  Mining  Journal,    zv.    New  York. 

Engineering  Magazine,    m.    New  York  and  London. 

Engineering  News.    zv.     New  York. 

Engineering  Record,     zv.     New  York. 

Eng.  Soc.  of  Western  Penna.  m.  Pittsburg,  U.  S.  A. 

Far  Eastern  Review,     m.     Manila,  P.  I. 

Fire  and  Water,    zv.    New  York. 

Foundry,    m.    Cleveland,  U.  S.  A. 

Genie  Civil,    zv.  Paris. 

Gesundheits-Ingenieur.     s-m.  Miinchen. 

Giorn.  dei  Lav.  Pubb.  e  d  Str.  Ferr.    zv.  Rome. 

Glaser's  Ann.  f  Gewerbe  &  Bauwesen.   s-m.  Berlin. 

Ice  and  Refrigeration,    m.    New  York. 

Industrial  World,     zv.  Pittsburg. 

Ingenieria.    b-m.    Buenos  Ayres. 

Ingenieur.    zv.  Hague. 

Insurance  Engineering,     m.     New  York. 

Int.  Marine  Engineering.     m.     New  York. 

Iron  Age.    zv.     New  York. 

Iron  and  Coal  Trades  Review,    zv.  London. 

Iron  and  Steel  Trades  journal,    zv.  London. 

Iron  Trade  Review,    zv.    Cleveland.  U.  S.  A. 

Jour.  Am.  Foundrymen's  Assoc.    m.    New  York. 

Journal  Asso.  Eng.  Societies,    m.  Philadelphia. 

Journal  of  Electricity,     m.     San  Francisco. 

Journal  Franklin  Institute,     m.  Philadelphia. 

Journal  of  Gas  Lighting,    zv.  London. 

Journal  Royal  Inst,  of  Brit.  Arch.    s-qr.  London. 

Jour.  Roy,  United  Service  Inst.     m.  London. 

Journal  of  Sanitary  Institute,     qr.  London. 

Jour,  of  South  African  Assn.  of  Engineers,  m. 

Johannesburg,  S.  A. 
Journal  of  the  Society  of  Arts.    zv.  London. 
Jour,  of  U.  S.  Artillery,  b-m.  Fort  Monroe,  U.  S.  A. 
Jour.  W.  of  Scot.  Iron  &  Steel  Inst.    m.  Glasgow. 
Journal  Western  Soc.  of  Eng.     b-m.  Chicago. 
Journal    of    Worcester    Poly.    Inst.,  Worcester, 

U.  S.  A. 

Locomotive,     m.     Hartford,  U.  S.  A. 

Machinery,    m.     New  York. 

Madrid  Cientifico.     t-m.  Madrid. 

Marine  Review,    zv.     Cleveland,  U.  S.  A. 

Men.  de  la  Soc.  des  Ing.  Civils  de  France,  m.  Paris. 

Metallurgie.    zv.  Paris. 

Minero  Mexicano.     zv.     City  of  Mexico. 

Mines  and  Minerals,     m.     Scranton,  U.  S.  A. 


Mining  and  Sci.  Press,    zv.     San  Francisco. 
Mining  Journal,    zv.  London. 
Mining  Reporter,     zv.     Denver,  U.  S.  A. 
Mittheilungen  des  Vereines  fur  die  Forderung  des 
Local  und  Strassenbahnwesens.   m.  Vienna. 
Motor  Wagon,    zv.     Cleveland,  U.  S.  A. 
Municipal  Engineering,    m.    Indianapolis,  U.  S.  A. 
Municipal  Journal  and  Engineer,    zv.    New  York. 
Nature,    zv.  London. 
Nautical  Gazette.     zv.     New  York. 
New  Zealand  Mines  Record,     m.  Wellington,. 
Oest.  Wochenschr.  f.  d.  Oeff.  Baudienst.  zv.  Vienna. 
Oest.  Zeitschr.  Berg  &  Hiittenwesen.   w.  Vienna. 
Plumber  and  Decorator,     m.  London. 
Popular  Science  Monthly,     m.     New  York. 
Power,    m.    New  York. 
Practical  Engineer,    zv.  London. 
Pro.  Am.  Soc.  Civil  Engineers,     m.    New  York. 
Pro.  Canadian  Soc.  Civ.  Engrs.    m.  Montreal. 
Proceedings  Engineers'   Club.     qr.  Philadelphia. 
Pro.  Pac.  Coast  Rwy.  Club.    m.    San  Francisco. 
Pro.  St.  Louis  R'way  Club.    m.    St.  Louis,  U.  S.  A. 
Pro,  U.  S.  Naval  Inst.     qr.     Annapolis,  Md. 
Quarry,    m.  London. 

Queensland    Gov.    Mining   Jour.     m.  Brisbane, 

Australia. 
Railroad  Gazette,     zv.     New  York. 
Railway  Age.    zv.  Chicago. 

Railway  &  Engineering  Review,     zv.  Chicago. 
Railway  and  Loc.  Engng.    m.    New  York. 
Revista  d  Obras.  Pub.     zv.  Madrid. 
Review  of  Reviews,    m.    London  &  New  York. 
Revista  Tech.  Ind.     m.  Barcelona. 
Revue  de  Mecanique.    m.  Paris. 
Revue  Gen.  des  Chemins  de  Fer.    m.  Paris. 
Revue  Gen.  des  Sciences,    zv.  Paris. 
Revue  Industrielle.     zv.  Paris. 
Revue  Technique,     b-m.  Paris. 
Rivista  Gen.  d  Ferrovie.    zv.  Florence. 
Rivista  Marittima.    m.  Rome. 
Schiffbau.    s-m.  Berlin. 
Schweizerische  Bauzeitung.    zv.  Zurich. 
Scientific  American,     zv.     New  York. 
Scientific  Am.  Supplement    zv.     New  York. 
Sibley  Jour,  of  Mech.  Engng.    m.    Ithaca,  N.  Y. 
Stahl  und  Eisen.    s-m.  Diisseldorf. 
Stevens  Institute  Indicator,   qr.   Hoboken,  U.  S.  A. 
Street  Railway  Journal,    zv.     New  York. 
Technograph.     yr.     Urbana,  111. 
Technology  Quarterly,     qr.     Boston,  U.  S.  A. 
Tijds  v  h  Kljk.  Inst,  v  Ing.     qr.  Hague. 
Tramway  &  Railway  World,     m.  London. 
Trans.  Am.  Ins.  Electrical  Eng.    m.    New  York. 
Trans.  Am.  Ins.  of  Mining  Eng.     New  York. 
Trans.  Am.  Soc.  Mech.  Engineers.     New  York. 
Trans.   Inst,   of   Engrs.   &   Shipbuilders  in  Scot- 
land, Glasgow. 
Transport,     zv.  London. 
Wood  Craft,     m.     Cleveland.  U.  S.  A. 
Yacht,     zv.  Paris. 

Zeitschr.  f.  d.  Gesamte  Turbinenwesen.  zv.  Munich. 
Zeitschr.  d.  Mitteleurop.    Motorwagon  Ver.  s-m. 
Berlin. 

Zeitschr.  d.  Oest.  Ing.  u.  Arch.  Ver.    zv.  Vienna. 
Zeitschr.  d.  Ver  Deutscher  Ing.     zv.  Berlin. 
Zeitschrift  fur  Elektrochemie.     zv.     Halle  a  S. 


Improved  Machinery 

New  Processes  and  Appliances 

The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  as  the 
information  is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale,  it  is  proper 
to  say  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements  made. 


Reinforced  Concrete  Buildings  for  a  Paper 
Mill. 

THERE  has  j ust  been  completed  at 
Bogota,  N.  J.,  a  group  of  large  build- 
ings for  the  Traders'  Paper  Board  Co.,  in 
which  reinforced  concrete  was  adopted  to 
secure  abundant  light  and  to  provide  large 
floor  surfaces.  They  are  proportioned  for 
heavy  floor  loads  and  in  some  cases  to  sup- 
port machinery  and  impact.  This  type  of 
construction  was  selected  in  competition 
with  steel,  masonry,  and  wooden  construc- 
tion because  it  is  absolutely  fireproof  and 
requires  little  or  no  expense  for  main- 
tenance. 

The  principal  buildings  include  an  84  x 
212-ft.  three-story  beater  house  45  ft.  in 
height  to  the  eaves;  two  96  x  80-ft.  one- 
story  screen  rooms,  18^  ft.  high  to  the 


live  load.  The  roofs  are  all  designed  for  a 
live  load  of  40  lb.  per  square  foot.  The  first 
floors  consist  of  6  in.  of  concrete  laid  on 
solid  earth  fill.  All  roofs  have  a  pitch  of 
about  1  :i2  from  the  longitudinal  center  line 
and  are  supported  by  the  exterior  walls  and 
by  three  longitudinal  rows  of  columns  ex- 
cept in  the  machinery  building,  where  there 
is  only  a  single  center  row  of  columns  and 
the  transverse  roof  girders  attain  a  maxi- 
mum span  of  40  ft.  The  maximum  span  of 
the  floor  girders  is  20  ft  and  the  columns 
are  generally  arranged  8  ft.  or  16  ft.  apart. 

In  the  one-story  building  the  side  walls, 
as  shown  in  the  machinery  building,  are 
merely  curtains  of  solid  concrete  6  in.  thick 
and  4  ft.  high  made  without  reinforcement. 
The  spaces  above  them  to  a  considerable 
height  are  filled  with  a  line  of  windows 
that  occupy  about  70  per  cent,  of  the  total 


FALSE-WORK  AND  FORMS  FOR  FLOOR  GIRDERS,  DESIGNED  TO  CARRY  4OO  POUNDS  PER 

SQUARE  FOOT. 


eaves,  an  800  x  256-ft  one-story  machine 
building  21  ft.  high  to  the  eaves,  and  sev- 
eral smaller  buildings.  The  second  floor  in 
the  beater  house  is  designed  for  a  live  load 
of  400  lb.  per  square  foot,  including  the  ma- 
chines installed  there,  and  the  third  floor  of 
the  same  building  is  designed  for  a  200- lb. 


wall  space.  In  the  three-story  building 
there  are  narrow  belts  of  exterior  wall  just 
above  and  below  the  upper  floor  lines  and 
the  remainder  of  the  wall  space  is  occupied 
by  windows  with  sliding  sash.  The  wall 
columns  have  rectangular  cross-sections 
made  integral  with  the  walls  and  are  flush 
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with  their  inner  surfaces  so  as  to  form  ex- 
terior buttresses. 

The  interior  columns  have  circular  cross- 
sections  and,  like  the  exterior  ones,  are 
made  integral  with  the  roof  and  floor 
girders  and  are  connected  to  them  by  cor- 
bels forming  solid-web  knee-braces  of  the 
full  width  of  the  girders  and  continuous 
with  them.  Besides  the  crane  girders  and 
the  shaft  brackets,  both  of  reinforced  con- 
crete, there  are  few  structural  features  in 
the  building  except  the  columns,  floors  and 
roof.  The  details  involved  special  design 
on  account  of  the  necessity  of  providing 
for  a  large  amount  of  machinery  in  the 
beater  house  which  made  the  construction 
extremely  irregular,  so  that  floorbeams  and 
girders,  panel  lengths  and  other  elements  of 
the  construction  lack  uniformity. 

All  columns  have  offset  piers  of  concrete 
without  reinforcement,  carried  down  in 
open  pits  to  footings  on  the  hard  clay  at  a 
depth  of  about  6  ft.  below  the  original  sur- 
face. The  interior  columns  were  all  made 
in  position,  with  forms  of  expanded  metal 
wired  together  to  form  cylinders  anchored 
to  the  piers  and  lined  with  expanded  metal 
lath,  and  filled  with  concrete  reinforced  by 
four  full-length  vertical  rods  wired  to  the 
inside  of  the  expanded  metal  at  equidistant 
points.  After  the  form  was  filled  the  ex- 
terior of  the  column  was  finished  with  a 
i-in.  coat  of  cement  plaster  applied  with  a 
trowel.  The  upper  parts  of  the  columns 
were  made  in  special  wooden  forms  con- 
necting the  expanded  metal  with  the  forms 
for  the  floor  and  roof  girders  and  providing 
for  the  corbels  or  kneebraces  which  connect^ 
the  columns  and  girders.  The  wall  columns 
were  also  reinforced  with  four  full-length 
vertical  rods,  one  in  each  corner,  and  were 
made  simultaneously  with  the  walls  in  or- 
dinary wooden  forms. 

The  machine  building,  80  ft.  wide,  is 
divided  into  two  aisles  by  the  center 
longitudinal  row  of  columns  which  supports 
the  roof  and  the  runway  girders  of  the 
traveling  cranes,  which  are  of  30,000-lb. 
capacity  and  39-ft.  span.  These  girders  are 
integral  with  the  columns  and  their  corbels, 
and  are  connected  in  the  planes  of  their 
upper  surface  by  a  continuous  horizontal 
slab  4  in.  thick  and  3  ft.  wide,  forming  part 
of  the  girder  cross-section.  They  are  re- 
inforced by  three  i-in.  tension  bars  in  the 


bottom  of  each  girder  and  by  one  J^-in. 
bar  in  the  upper  outside  corner  of  each 
girder.  Cast-iron  chairs  are  bedded  in  the 
concrete  and  bolted  to  it  to  receive  the 
girder  rails. 

The  corresponding  wall  girders  for  the 
same  cranes  are  of  irregular  outline  and 
practically  consist  simply  of  offsets  on  the 
interior  face  of  the  wall  sufficient  to  provide 
seats  for  the  girder  rails  and  to  distribute 
the  load  to  the  wall  itself.  The  entire 
cross-section  of  the  latter,  from  the  window 
openings  to  the  eaves,  acts  as  a  girder  about 
9  ft.  deep.  It  is  reinforced  by  a  pair  of 
i-in.  bars  directly  under  the  rail,  by  a  %-in. 
bar  over  the  windows  and  by  another  one 
between  the  rail  and  roof  girders.  Concrete 
brackets  45  in.  wide  project  from  the  lower 
columns  just  below  the  runway  girders  to 
carry  lines  of  shafting.  They  are  uni- 
formly 10  in.  thick  and  are  reinforced  by 
two  sets  of  five  horizontal  y2-'m.  bars  that 
extend  through  the  thickness  of  the  column 
m  two  vertical  planes  about  2^  in.  inside  of 
the  center. 

The  tops  of  the  center  columns  16  ft 
apart  are  connected  by  a  ridge  girder  36  in. 
deep  and  12  in.  wide,  reinforced  by  three 
1^4-in.  bottom  flange  tension  rods.  These 
girders  support  at  their  center  points  inter- 
mediate rafters  21  in.  deep  and  10  in.  in 
minimum  thickness,  with  six  i%-m.  bottorr 
flange  reinforcement  bars  in  each.  Like  all 
other  beams  and  girders,  their  total  depth 
includes  the  thickness  of  the  floor  or  roof 
slab,  which  in  this  case  is  3  in.  and  is  calcu- 
lated to  act  as  a  part  of  the  girder  for  short 
distances  be}^ond  the  latter.  The  sides  of 
all  girders  are  slightly  tapered  to  facilitate 
the  removal  of  the  forms  and  in  this  case 
are  12  in.  apart  at  the  top  and  10  in.  at  the 
bottom,  giving  a  batter  of  about  1  :i8  on 
each  side.  Shear  is  provided  for  by  short 
reinforcement  rods  in  the  kneebraces  or 
corbel  brackets  and  by  bending  the  ends  of 
the  bottom  flange  bars  upwards.  The  bars 
are  made  of  different  lengths  and  are  ar- 
ranged so  that  successive  bars  terminate  at 
different  distances  from  the  center  of  the 
girder  and  provide  inclined  web  members  at 
several  points  determined  by  the  shear  dia- 
gram, as  shown  in  the  elevation  of  the 
girder.  The  roof  slab  is  in  this  case  sup- 
ported entirely  by  the  rafters  without 
longitudinal  joists  of  purlins  and  is  rein- 
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forced  with  a  single  tier  of  l/2-m.  longi- 
tudinal rods  12  in.  apart  on  centers. 

In  the  screen  room,  the  general  construc- 
tion corresponds  with  that  in  the  machine 
building,  except  that  there  are  three  lines  of 
longitudinal  columns  dividing  the  building 
into  four  aisles  and  the  dimensions  of  the 
columns  and  girders  vary  with  the  loading. 
There  are  runways  for  five-ton  girder 
cranes  of  39-ft.  span  in  the  two  center 
aisles.  Those  supported  by  the  center 
columns  are  like  those  in  the  machine  build- 
ing, but  those  carried  by  the  side  columns 
are  of  special  construction  conforming  to 
their  eccentric  connections  with  the  square 
columns.  They  are  normally  12  in.  wide 
and  26  in.  deep  above  the  tops  of  the  cor- 
bels and  are  reinforced  wTith  four  i-in. 
bottom  flange  bars. 

In  one  place  two  intermediate  columns 
are  omitted,  necessitating  a  runway  girder 
span  of  24  ft.,  which  also  carries  the  shaft 
brackets  and  receives  from  them  a  con- 
siderable twisting  stress.  Provision  for  this 
is  made  by  making  the  regular  section  of 
the  girder  integral  with  an  unsymmetrical 
lower  section  of  the  full  depth,  4  ft.,  of  the 
bracket,  thus  affording  a  total  depth  of 
about  7  ft.  for  the  girder  and  providing  full 
depth  connections  for  the  brackets.  This 
extension  of  the  girder  is  18  in.  wide  to 
correspond  with  the  thickness  of  the 
column  and  the  top  and  bottom  flanges  are 
14  in.  deep.  The  peculiarity  of.  construc- 
tion consists  in  locating  the  6-in.  web 
eccentrically,  so  that  its  face  is  in  the  plane 
of  the  column  face  and  intersects  with  the 
brackets  there.  This  gives  an  unsym- 
metrical disposition  of  material  in  the 
flanges  and  allows  three  of  the  six  i^4-in. 
steel  tension  bars  to  be  placed  at  the  great- 
est distance  from  the  neutral  axis  so  as  to 
resist  most  effectively  the  twisting  stress 
from  the  bracket. 

The  61  x  136-ft.  one-story  boiler  house 
is  uns3rmmetrically  arranged  with  a  single 
row  of  longitudinal  columns  30  ft.  high  and 
36  ft.  on  centers  from  the  rear  wall  so  as  to 
provide  room  for  the  boilers  on  that  side 
of  the  building  while  the  narrower  aisle  on 
the  other  side  serves  for  a  passageway  in 
front  of  the  boiler  doors  and  contains  a 
full-length  coal  bin  about  10  ft.  wide,  with 
its  long  walls  connected  by  i-in.  tie  rods 
from  4  to  5  ft.  apart  vertically.    The  walls 


of  this  bin  are  continued  above  the  main 
roof  of  the  building  to  enclose  a  gallery  in 
which  there  is  a  small  coal  bin  filled  by  a 
conveyor  plant  and  discharging  through 
bottom  valves  into  automatic  cars  running 
over  the  roof  of  the  building.  The  con- 
tents of  the  main  bin  are  discharged 
through  gates  near  the  bottom  and  the 
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space  below  these  gates  is  permanently 
filled  with  coal,  which  serves  as  an  emer- 
gency reserve  and  can  .be  shoveled  out  if 
necessary.  As  the  clearance  between  the 
coal  bin  and  the  boiler  front  is  not  sufficient 
to  permit  the  removal  of  the  boiler  tubes,  a 
3  x  5-ft.  rectangular  horizontal  reinforced 
concrete  chamber  is  carried  through  the 
coal  bin  on  the  center  line  of  each  boiler 
front  and  is  provided  with  doors  at  both 
ends  which  can  be  opened  to  permit  hand- 
ling the  tubes  when  necessary,  thus  afford- 
ing an  unobstructed  passage  through  the 
coal  bin. 

In  the  main  building  numerous  piers  are 
located  on  the  lower  floor  to  provide  foun- 
dations for  the  machinery.  These  are 
essentially  concrete  walls  and  piers,  gen- 
erally made  without  reinforcement.  They 
are  arranged  to  clear  a  7%  x  40-ft  cistern 
10  ft.  deep,  with  side  walls  8  in.  thick,  rein- 
forced by  ^2 -in.  vertical  bars  6  in.  apart  on 
centers  and  horizontal  bars  2  ft.  apart 

on  centers.  The  bottom  is  similarly  rein- 
forced with  bars  in  both  directions.  The 
interior  of  the  cistern  is  waterproofed  by  a 
i-in.  coat  of  1:1  cement  mortar  and  the 
top  is  covered  by  a  floor  slab  5  in.  thick 
with  transverse  ^2-in.  reinforcement  bars 
8  in.  apart. 

Adjacent  to  the  cistern  an  L- shaped  con- 
crete drain  crosses  through  the  center  of 
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the  building  and  along  one  end.  It  is  a 
rectangular  open  conduit  5  ft.  wide  and  4 
ft.  deep  outside  and  3  ft.  wide  and  34  in. 
deep  inside,  with  rounded  corners.  It  is 
made  without  reinforcement  and  the  top  is 
covered  with  movable  reinforced  concrete 
-slabs  3  in.  thick  and  44  in.  wide.  This  drain 
receives  the  waste  water  from  the  buildings 
and  the  rainwater  from  the  root.  The  latter 
.flows  from  the  ridge  both  ways  to  the  eaves 
wmere  it  is  intersected  by  vertical  concrete, 
.flash  boards  about  6  in.  in  height  which 
^forrn  a  sort  of  parapet  on  the  inclined  roof 
surface  just  above  the  eaves.  The  parapet 
>is  divided  into  lengths  corresponding  to  two 
:panels  of  rafters.  In  the  middle  of  each 
panel  there  is  a  leader  close  to  the  eaves 
line.  The  parapet  extends  from  this  leader 
to  a  point  about  a  foot  nearer  the  center 
of  the  roof  in  the  middle  of  each  adjacent 
panel,  where  it  intersects  the  corresponding 
parapet  from  the  next  leader,  thus  forming 
a  zigzag  line  along  the  edge  of  the  roof 
that  diverts  the  water  both  ways  to  the 
leader  and  gives  a  pitch  providing  complete 
drainage  of  the  roof  without  giving  any 
further  longitudinal  inclination  to  the  gut- 
ter than  is  furnished  by  the  regular  trans- 
verse pitch. 

All  concrete  was  made  1  '.2y2  :$  with  Port- 
land cement  furnished  by  the  Pennsylvania 
Cement  Co., s  and  screened  broken  stone 
from  34  to  1  in.  in  diameter.  All  reinforce- 
ment is  made  with  Johnson  corrugated  bars 
proportioned  for  unit  stress  of  16,000  lb. 
Concrete  is  figured  to  carry  a  compressive 
stress  of  600  lb.  Broken  stone  and  sand 
were  delivered  on  railroad  cars  and 
shoveled  into  elevated  bins  alongside  the 
track,  the  materials  afterwards  being 
shoveled  out  as  required  for  construction 
Concrete  was  mixed  in  three  Ransome  ma- 
chines, and  from  them  was  delivered  by 
Avheelbarrows  to  the  elevators,  raised  to  the 
required  height,  wheeled  over  the  forms 
and  dumped  as  required. 

Owing  to  the  great  irregularity  previously 
-mentioned  in  the  size  and  location  of  the 
Yearns  and  girders,  it  was  impossible  to 
make  the  forms  in  duplicate  and  they  were 
built  as  required  without  the  use  of  inter- 
changeable or  knockdown  panels.  The  side 
pieces  of  the  girder  forms  were  connected 
to  the  bottom  piers  with  triangular  filler 
blocks  in  the  angles  to  chamfer  the  corners 


of  the  girders  in  all  cases.  Above  these 
blocks  they  were  tied  together  with  double 
twisted  wires  4  ft.  apart  on  centers  which 
served  to  support  the  reinforcement  bars. 
When  the  molds  were  stripped,  the  pro- 
jecting ends  of  the  wires  were  cut  off,  leav- 
ing the  interior  portion  permanently  im- 
bedded. The  column  forms  were  filled 
from  the  top  with  concrete  wheeled  over 
the  falsework  and  floor  molds.  Concrete 
was  mixed  very  wet  and  care  was  taken  to 
flush  the  mortar  to  the  top  in  the  floor 
slabs  which  were  finished  with  checkered 
rollers. 

Work  was  commenced  in  November, 
1905,  and  has  just  been  completed,  the  pro- 
cess being  considerably  impeded  by  the 
irregularity  of  construction  and  the  neces 
sity  of  conforming  to  changing  plans  for 
the  machinery.  The  Curtin-Ruggles  Co., 
of  New  Y ork  City,  designed  and  supervised 
the  work. 


Feed  Water  Regulation. 

STEAM  boilers  are  designed  to  work 
most  economically  when  the  water  is 
at  the  middle  gauge,  for  at  this  point  there 
is  the  maximum  heating  surface  and  the 
maximum  steam  space.  The  tendency  of  all 
water  tenders  is  to  keep  the  boiler  too  full 


of  water,  as  they  are  then  on  the  safe  side. 
If  a  boiler  is  filled  in  three  gauges,  not  only 
is  the  temperature  of  the  boiler  lowered,  but 
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the  extra  gauge  of  water  is  above  the  point 
of  contact  with  the  heat  in  the  fuel  which 
must  be  consumed  to  convert  it  into  steam 
is  wasted.  When  the  water  level  is  kept  uni- 
formly at  the  proper  point,  the  heat  is  con- 
stantly applied  to  the  same  amount  of  water 
at  the  same  temperature.  A  further  saving 
of  fuel  is  obtained  when  the  water  is  fed 
through  the  heater,  or  economizer  at  a  slow 
and  uniform  rate,  for  then  the  feed-water  is 
heated  to  a  higher  degree  than  is  possible 
when  the  flow  varies,  as 'is  always  the  case 
with  hand  feeding.  A  properly 
designed  boiler  will  not  prime  or 
flc  od  the  steam  pipes,  if  the  water 
levrel  is  kept  at  the  middle  gauge 
Nearly  all  of  the  cases  of  boiler- 
priming  and  water  in  the  engine 
cylinders  are  due  to  carelessnes- 
of  the  attendant  in  allowing  the 
boilers  to  get  too  full  of  water. 
This  causes  great  loss  in  cylinder 
lubrication,  to  say  nothing  o 
scored  cylinder  head,  or  the  cylin- 
der itself.  Modern  steam  engines 
are  now  built  with  so  little  clear- 
anoe  that  this  danger  is  much 
greater  than  formerly. 

Strains  of  expansion  and  con- 
traction are  inseparable  from 
hand  feeding  of  boilers.  Boilers 
are  chilled  by  changing  water 
levels  and  temperatures ;  caused 
by  suddenly  feeding  large  quanti- 
ties of  water,  even  from  a  heater 
of  200  degrees.  There  is  about  as 
much  difference  in  temperature 
between  hot  feed  water  at  200  de- 
grees, and  the  temperature  of  a 
boiler  at  125  pounds  pressure,  as 
there  is  between  ice  water  and 
boiling  water.  To  overcome  the 
disadvantages  of  hand  feeding  and 
meet  the  ideal  conditions  of  the  water  level 
constantly  maintained  at  a  given  point, 
L,  B.  Fulton,  of  the  Chaplin-Fulton  Mfg. 
Co.,  invented  about  1895  the  Vigilant  auto- 
matic boiler  feed. 

The  cuts  show  a  sectional  view  of  the 
V  gilant  feed  water  regulator  and  the  same 
applied  to  a  modern  water  tube  boiler.  The 
machine  is  attached  to  water  column.  The 
regulator  consists  essentially  of  three  parts. 
The  first  is  a  special  brass  nipple  and  gate 
valve  combined,  which  is  screwed  into  the 


water  column  at  the  point  it  is  desired  to* 
carry  the  water  level.  From  this  a  three- 
eights  inch  pipe  connection  is  made  to  the 
top  of  the  chamber  of  the  regulator.  The 
second  part  of  the  apparatus  is  a  hooded 
chamber,  as  shown.  A  one-and-a-fourth 
connection  is  made  from  the  bottom  of  the 
chamber  to  the  boiler,  or  to  the  bottom  con- 
nection of  the  water  column.  Inside  the 
chamber  is  suspended  a  weight,  which  is- 
hung  from  the  end  of  a  lever,  whose  ful- 
crum is  a  shaft,  one  end  of  which  extends. 


ihruugh  a  .st ui ring  box,  while  the  other  rests 
on  a  step  inside.  To  the  protruding  end  of 
this  shaft  is  keyed  another  lever  which 
carries  an  adjustable  counterweight,  and  at 
the  fulcrum  has  a  shoe  with  an  adjustable 
set  screw  for  lifting  the  stem  of  the  actuat- 
ing valve.  This  valve  is  attached  to  the 
top  of  the  hood,  and  a  steam  connection 
made  to  the  gauge  pipe  or  other  point  where 
dry  steam  may  be  obtained.  The  valve  has 
an  upper  and  lower  bearing  so  arranged 
that  when  against  the  upper  seat  the  steam 
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connection  is  closed  and  the  bottom  one  is 
open  to  the  atmosphere.  When  seated  on 
the  bottom  seat  the  connection  to  the  air  is 
closed  and  the  steam  pressure  is  admitted 
to  the  controlling  valve.  The  controlling 
valve  is  the  third  part  of  the  regulator  and 
is  placed  in  the  feed  line  to  the  boiler.  In 
construction  it  is  similar  to  a  check  valve, 
and  the  entering  water  tends  to  lift  the 
valve.  A  stem  extends  from  the  valve 
through  a  stuffing  box  to  a  hood  which  has 
a  mushroom  top,  on  which  rests  a  piston 
Under  the  mushroom  is  a  spring  which 
tends  to  open  the  valve  when  there  is  no 
pressure  on  the  piston. 

When  the  water  level  is  below  the  open- 
ing of  the  special  nipple  the  regulator  cham- 
ber will  be  full  of  steam,  and  the  water  in 
the  pipe  to  the  chamber  will  be  the  same 
height  as  in  the  column.  The  weight  in  the 
chamber  is  then  heavier  than  the  counter- 
weight, and  the  latter  will  be  in  the  top 
position  and  the  actuating  valve  held 
against  its  top  seat,  and  the  exhaust  will 
be  open  to  the  air.  There  can  then  be  no 
pressure  on  the  diaphragm,  and  the  con- 
trolling valve  will  be  wide  and  the  boiler 
taking  water.  When  the  boiler  fills  up  to 
the  opening  of  the  special  nipple  the  steam 
will  be  cut  off  from  entering  the  chamber, 
and  the  steam  which  was  in  it  condenses 
and  forms  a  partial  vacuum  so,  that  the 
water  from  the  boiler  instantly  fills  it  to 
the  top.  The  inside  weight  then  weighs 
less  than  it  did  when  it  hung  in  steam,  by 
the  weight  of  the  water  which  it  displaces. 
The  counterweight  is  now  heavy  enough  to 
overbalance  the  inside  weight  goes  up.  As 
the  outside  lever  goes  down  the  actuating 
valve  goes  down,  opening  the  steam  con- 
nection and  shutting  the  exhaust.  This 
admits  the  steam  pressure  to  the  diaphragm 
chamber  and  forces  the  controlling  valve 
down/  so  that  the  feed  water  is  shut  off  at 
once.  No  more  water  can  enter  the  boiler 
until  the  water  level  falls,  when  all  the 
operations  are  reversed  and  the  controlling 
valve  opens  again.  These  operations  are 
repeated  as  the  water  gets  above  or  below 
the  desired  point,  and  the  variation  does 
not  exceed  one-half  inch. 

Full  details  of  the  working  of  the  Vigi- 
lant feed-water  regulator  in  actual  practice 
will  be  sent  on  request  to  the  Chaplin- 
Fulton  Mfg.  Co.,  Pittsburg,  Pa. 


Valuable  Suggestions  Contained  in  Patents. 

OVER  30,000  patents  are  issued  each 
year  by  the  Patent  Office  at  Wash- 
ington. In  this  large  number  of  patents 
all  branches  of  invention  are  represented, 
some  of  the  more  active  lines  by  from  500 
to  800  patents  yearly.  From  23,000  to 
25,000  U.  S.  patents  expire  each  year,  and 
the  inventions  they  cover  thereby  are 
opened  to  the  free  use  of  the  public. 
Every  manufacturer  of  patented  machinery 
is  interested  in  knowing  what  these  new 
and  expiring  patents  cover,  in  so  far  as  they 
relate  to  inventions  similar  to  those  in  his 
own  line  of  manufacture.  He  is  interested 
in  knowing  who  owns  such  new  patents, 
what  among  them  belong  to  his  competitors, 
how  the  new  inventions  affect  his  own  lines, 
and  what  improvements  can  be  devised  in 
order  to  keep  his  own  product  up-to-date. 
They  show  where  other  people  have 
patented  devices  or  machines,  the  manufact- 
ure of  which  would  infringe  his  own 
patents,  possibly  enabling  him  to  "  nip  in 
the  bud "  such  infringement.  Expiring 
patents  show  the  manufacturer  what  pat- 
ented inventions  he  will  be  at  liberty  to 
adopt  upon  the  expiration  of  the  patents. 
As  is  well  known,  many  inventions  were 
produced  far  ahead  of  their  times, — for 
example,  the  cord  knotter  for  grain  binders, 
the  pneumatic  tire,  and  many  others; 
furthermore,  many  valuable  patents  are  not 
exploited,  but  lie  dormant  throughout  their 
terms.  Many  profitable  "  side  lines  "  and 
probably  greater  opportunities  lie  among 
these  unexploited  inventions. 

Manufacturers  realize  the  importance  of 
the  information  outlined,  and  some  of  the 
large  companies  have  patent  departments 
for  obtaining  it  for  the  benefit  of  their 
administrative,  mechanical,  and  inventive 
departments,  but  the  great  majority  have 
had  no  practicable  way  in  which  to  obtain 
the  desired  information.  Luther  L.  Miller,  a 
Chicago  patent  attorne}^,  has  established  a 
department  of  his  patent  law  practice  for 
supplying  to  manufacturers  such  general 
information  as  they  require  with  relation 
to  current  or  expired  patents.  In  organiz- 
ing this  department  Mr.  Miller  has  adopted, 
as  far  as  practicable,  the  methods  of  the 
large  concerns,  with  reference  to  their 
patent  departments,  and  will  furnish  infor- 
mation about  it  to  those  who  may  inquire. 


NEW  CATALOGUES  AND  TRADE  PUBLICATIONS 


These  catalogues  may  be  h xd  free  of  charge  on  application  to  the  firms  issuing  them. 
Flease  mention  The  Engineering  Magazine  when  you  write. 


Air  Brakes. 

Allis-Chalmers  Co.,  Milwaukee. — Bulletin 
No.  1508,  devoted  to  an  illustrated  description 
of  Christensen  straight  air  brake  equipment. 
8  by  10^  in.;  pp.  12. 

Air  Compressors. 

Bury  Compressor  Co.,  Erie. — Bulletins  Nos. 
30  and  32  illustrating  and  describing  air  com- 
pressors and  vacuum  pumps.    6  by  9  in.;  pp.  24. 

Chicago  Pneumatic  Tool  Co.,  Chicago. — 
Catalogue  No.  20  is  devoted  exclusively  to  a  de- 
tailed description  of  air  compressors.  Also  con- 
tains numerous  tables  and  formulas.  The^  cata- 
logue is  well  printed  and  illustrated.  6  by  9 
in.;  pp.  116. 

Arch  Bridges. 

Concrete-Steel  Engineering  Co.,  New  York. 
— Booklet  showing  many  concrete-steel  arch 
bridges,  erected  by  this  company.  Also  a 
pamphlet  treating  of  Thacher  bars  for  concrete- 
steel  construction.    6  by  9  in.;  pp.  16. 

Asphalt  Roofing. 

Warren  Chemical  &  Mfg.  Co.,  New  York. — 
Catalogue  briefly  describing  the  advantages  of 
asphalt  roofing.  Also  contains  testimonial  letters 
from  users  and  views  of  buildings  on  which  this 
roofing  has  been  employed.    6  by  9  in.;  pp.  28. 

Belting. 

Buffalo  Weaving  and  Belting  Co.,  Buffalo. 
— Well-printed  catalogue  describing  cotton  and 
rubber  filled  and  covered  belting.  Also  con- 
tains a  price  list.    6  by  9  in.;  pp.  24. 

Blast  Furnaces. 

Risden  Iron  Works,  San  Francisco. — Bulle- 
tins Nos.  19-1  and  19-2  treating  of  silver-lead 
and  copper  blast  furnaces  respectively. 

Blue  Printing  Machines. 

Buckeye  Engine  Co.,  Salem,  Ohio. — Cata- 
logue containing  a  brief  description,  together 
with  illustrations,  of  electric  blue  printing  ma- 
chines.   4  by  9  in.;  pp.  16. 

Cement. 

Charles  Warner  Co.,  Philadelphia. — Cata- 
logue containing  a  list  of  recent  users  of  this 
cement,  together  with  a  number  of  views  show- 
ing bridges,  buildings,  docks,  etc.,  on  which  it 
was  used.    9  by  6  in. ;  pp.  24. 

Universal  Portland  Cement  Co.,  Chicago.— 
Catalogue  containing  many  illustrations  of 
bridges,  buildings,  etc.,  on  which  this  cement  has 
been  used.  6  by  9  in.;  pp.  62.  Also  a  pamphlet 
entitled  "  The  Process  of  Concreting,"  being  a 
reprint  from  Concrete,  Plain  and  Reinforced, 
by  Taylor  and  Thompson.    6  by  9  in. ;  pp.  22. 


Clocks. 

E.  Howard  Clock  Co.,  Boston. — Three  cata- 
logues illustrating  and  describing  tower,  hall, 
office  and  bank  clocks,  regulators,  and  electric 
watchman's  clocks. 

Coal  Mining  Machinery. 

Geo.  D.  Whitcomb  Co.,  Chicago. — Catalogue 
entitled  "  Mechanical  Methods  of  Mining,"  con- 
taining an  illustrated  description  of  coal  mining 
machinery,  together  with  tables  giving  dimen- 
sions.   6  by  9  in.;  pp.  96. 

Compound  Engines. 

B.  F.  Sturtevant  Co.,  Boston. — Bulletin  No. 
141  illustrates  and  describes  vertical  compound 
engines  of  class  VC  6.  6^2  by  9  in.;  pp.  8. 
Bulletin  No.  142  treats  of  generating  sets  with 
compound  engines.    6^2  by  9  in.;  pp.  8. 

Concrete  Block  Machines. 

Ideal  Concrete  Machinery  Co.,  South  Bend, 
Ind. — Catalogue  describing  hollow  concrete 
building  block  machines.  Also  contains  many 
illustrations  showing  houses  built  of  blocks 
made  by  this  machine.    11  by  8  in. ;  pp.  24. 

Concrete  Mixer. 

Buffalo  Concrete  Mixer  Co.,  Buffalo. — Il- 
lustrated catalogue  describing  automatic  concrete 
mixers.  Contains  numerous  testimonials  from 
users.    6  by  9  in.;  pp.  12. 

Concrete  Construction. 

Aberthaw  Construction  Co.,  Boston. — A 
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PROFIT-MAKING  IN  SHOP  AND  FACTORY 
MANAGEMENT 

By  C.  U.  Carpenter. 

I.    THE  REORGANIZATION  OF  A  RUN-DOWN  CONCERN. 

Mr.  Carpenter's  article  this  month  is  introductory  to  a  series  which  will  be  of  great  practical 
value  because  it  will  be  an  intimate  presentation  of  methods  which  have  met  with  unqualified 
commercial  success.  He  does  not  attempt  in  this  number  to  do  more  than  point  out  the  most 
serious  defects  of  the  ordinary  business  organization.  Succeeding  papers  will  deal  quite  fully 
with  the  suggested  methods  of  betterment. — The  Editors. 

IN  this  present  day  of  prosperity,  with  manufacturers  behind  their 
orders,  running  full  forces  night  and  day,  straining  every  nerve 
to  increase  production  and' being  further  embarrassed  by  a  con- 
stant influx  of  new  business,  the  consideration  of  the  problems  con- 
fronting a  "  run-down  "  concern  and  the  ways  and  means  of  correct- 
ing its  serious  defects  in  organization,  methods,  and  systems  may  not, 
upon  first  thought,  appear  "  timely." 

I  contend,  however,  that  the  present  is  the  time  to  attack  and  solve 
these  problems.  Experience  and  investigation  have  disclosed  an 
amazing  number  of  concerns  which,  even  under  existing  conditions, 
are  having  none  too  easy  a  time  in  making  headway.  Many  manu- 
facturers today  have  an  uncomfortable  sensation  of  uncertainty  con- 
cerning the  progress  and  profits  of  the  establishments  under  their 
management. 

Any  manufacturer  feeling  the  existence  of  unsatisfactory  and 
unprofitable  conditions  must  make  up  his  mind  that  the  real  reasons 
for  them  must  be  discovered  and  the  causes  removed  at  any  cost ;  for 
should  the  management,  in  its  conduct  of  the  business,  not  discover 
its  weaknesses,  this  same  management  may  be  sure  that  some 
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thoroughly  organized  competitor  will  drive  the  condition  to  their 
startled  attention  when  more  severe  seasons  of  trade  come  upon  us. 

Necessity  for  Analysis. — To  solve  the  problems  confronting  him, 
a  man  must  bring  to  them  an  absolutely  unbiased  mind  and  a  deter- 
mination to  analyze  the  situation  thoroughly  and  mercilessly,  and  so 
to  form  an  accurate  judgment  as  to  the  underlying  reasons.  You, 
the  manufacturer,  may  be  sure  that  unless  your  factory,  selling,  and 
executive  organizations  can  stand  this  test  of  your  coldest  and  most 
searching  examination — your  analytical  test — you  will,  when  the 
present  expanding  conditions  of  trade  change,  find  the  foundation 
of  your  business  slipping  from  under  it,  slowly  perhaps,  but  surely. 

Advantageous  Position  of  a  Well  Organized  Concern. — We  hear 
much  today  of  the  advantages  that  one  competitor  secures  over 
another  through  the  "  secret  rebate/'  special  "  shipping  privileges," 
unfair  "  rate  classifications/'  "  secret  agreements,"  etc.  In  a  manu- 
facturing business  these  advantages  count  for  little  against  a  company 
with  an  effective  organization  of  the  working  force,  stimulated  by 
a  desire  to  work  not  only  for  self  but  also  for  the  good  of  the  concern, 
aided  by  up-to-date  mechanical  methods  and  modern  tools  especially 
adapted  to  the  quick,  accurate,  and  economical  manufacture  of  the 
parts  to  be  produced;  supported  by  comprehensive,  though  simple, 
systems  that  enable  the  management  to  keep  an  accurate  check  upon 
the  cost  of  production,  and  also  enable  them  to  determine  the  proper 
course  to  pursue  in  order  to  secure  still  greater  economies — a  system 
of  manufacture  that  enables  the  management  to  feel  certain  that  the 
most  economical  methods  of  production  are  being  planned  and  pursued. 

Add  to  this  an  efficient  selling  force,  properly  trained  by  modern 
methods,  and  an  economical  plan  of  putting  the  manufactured  goods 
upon  the  market,  and  the  firm  possessing  such  advantages  is  in  an 
impregnable  position. 

The  Manufacturer  "  With  His  Eyes  Closed." — In  this  day,  a  firm 
must  adopt  the  most  modern  methods  in  organization,  method  and 
system  to  hold  its  own.  Reputation  gained  in  the  earlier  days  of  a 
firm's  existence  is  a  valuable  asset  when  backed  up  by  modern 
methods,  but  amounts  to  little  when  it  is  coupled  with  obsolete  ways 
of  doing  business.  A  business  must  progress  or  slide  backward;  It 
cannot  stand  still.  The  manufacturer  can  always  feel  certain  that 
if  he  is  not  progressing  some  one  of  his  competitors  surely  is.  This 
he  may  learn  to  his  sorrow.  As  I  said  in  a  former  article,  the  Qld 
maxim  "  a  stern  chase  is  a  long  one  "  applies  with  peculiar  force 
to  business  conditions.    Once  your  competitor  has  built  his  tools  for 
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economical  production,  improved  his  product,  organized  his  forces, 
and  secured  the  proper  start  on  the  market,  his  sales  and  profits  mul- 
tiply and  yours  decrease.  And  the  longer  you  delay  adopting  similar 
methods,  the  more  the  difficulties  increase. 

There  are  still  many  manufacturers  who  are  not  satisfied  to  give 
their  unqualified  approval  to  modern  methods  in  shop  and  selling 
organization.  The  number  is  growing  less  every  day,  but  there  are 
thousands  to  whom  these  remarks  yet  apply.  To  these  the  very 
word  "  organization  "  implies  something  mysterious — something  big, 
and  certainly  something  expensive.  The  idea  of  "  organization  "  is 
not  compatible  with  their  idea  of  economical  management.  To  these 
the  idea  of  "  system "  is  indissolubly  linked  with  "  red  tape." 
"  System  "  to  them  means  additions  to  their  clerical  force,  and  ad- 
ditions to  their  clerical  force  mean  additional  dollars  spent  upon 
"  non-producers."  They  will  refuse  to  admit  the  advisability  of 
systems  sufficient  to  care  for  their  heavy  factory  interests,  and  yet 
they  have  sufficient  intelligence  to  keep  up  their  general  accounting 
system.  In  brief,  they  do  not  note  the  tremendous  leaks  in  their  fac- 
tories because  they  have  not  sufficient  experience  or  data  to  enable 
them  to  know,  with  any  degree  of  exactness,  whether  or  not  they  are 
getting  proper  and  economical  results  from  either  foremen,  men,  or 
machinery.  A  moment's  thought  must  make  such  as  these  realize  the 
possibilities  of  the  existence  of  such  leaks,  and  they  may  be  absolutely 
certain  that  where  such  possibilities  exist,  unchecked  and  unsystema- 
tized, there  also  exist  the  losses. 

The  Manufacturer  "With  His  Hands  Tied.'— There  are,  how- 
ever, many  manufacturers  today  who  realize  that  something  is 
wrong,  seriously  wrong,  and  who  would  be  glad  to  apply  modern 
methods  if  they  but  knew  what  they  were  and  how  to  apply  them. 
But  to  many  a  man  who  is  intent  on  improving  conditions,  but  who 
necessarily  faces  ignorance,  prejudice,  false  pride,  and  stubbornness 
on  the  part  of  those  in  his  organization  who  should  help  him,  the  job 
is  appalling.  To  such,  however,  as  recognize  the  conditions  and  are 
-  willing  to  attack  the  problem  methods  can  be  suggested,  the  value  of 
which  has  been  proven  over  and  over  in  actual  experience  under  the 
most  distressing  conditions.  Careful  investigations,  coupled  with  a 
thorough  campaign  of  action  along  organized  lines,  will  bring  the 
reward. 

The  Reward. — The  reward  for  such  investigation,  coupled  with 
vigorous,  intelligent,  and  tactful  action,  is  so  great  as  to  justify  the 
expenditure  of  any  amount  of  labor  and  time.   That  it  will  take  time, 
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and  in  most  cases  a  long  time,  is  very  true;  but  that  is  all  the  more 
reason  for  beginning  and  continuing  courageously  along  steady  lines 
of  progress,  and  in  such  a  manner  that  any  backward  step  would  not 
be  possible.  The  most  difficult  and  discouraging  problem  to  contend 
with,  next  to  the  difficulty  of  wheeling  the  old  men  into  line,  is  that  of 
progressing  along  new  lines,  devising  and  putting  into  effect  new 
methods  and  new  processes  and  tools,  and  at  the  same  time  not  inter- 
fering with  the  regular  required  output.  However,  if  the  manager 
is  sufficiently  impressed  by  stern  necessity  to  lay  out  plans  for  im- 
provement, every  one  upon  whom  he  must  depend  must  be  impressed 
with  the  idea  that  every  day  must  show  some  progress,  however 
slight,  on  the  part  of  every  one  connected  with  the  plans. 

Analysis. — As  stated  before,  nothing  can  be  done  on  any  case 
until  the  manufacturer,  and  such  advisers  as  are  qualified  and  trust- 
worthy, approach  the  problem  in  an  absolutely  unbiased  frame  of 
mind.  They  must  make  up  their  minds  to  analyze  coldly  each  and 
every  man  and  situation.  The  problem  may  be  attacked  as  outlined 
hereinafter. 

Let  us  consider  the  defects  in  organization,  system  and  methods, 
in  their  order,  and  attempt  to  discover  the  "  sticking  points  "  in  each 
division.    They  may  be  classified  as  follows: — 

i.  Defects  of  factory  organization,  dealing  with  the  superin- 
tendent, the  foremen,  the  job  bosses,  and  the  workmen,  and  the  usual 
methods  of  management. 

2..  The  defects  of  systems  and  methods  of  manufacturing. 

3.  The  defects  of  sales  organization  and  executive  control. 

The  separations  made  herewith  are  important  ones  and  should 
be  considered  as  thoroughly  in  the  case  of  the  concern  with  fifty  men 
as  in  the  case  of  the  one  with  five  thousand. 

Organize  your  "  Method  of  Investigation/' — If  you  are  interested, 
take  this  list  item  by  item  and  make  a  faithful  memorandum  of  the 
defects  under  each  heading  that  you  alone  know  of.  If  you  have 
such  a  knowledge  of  the  business  as  you  should  have  you  will  be 
surprised  at  the  number  of  your  notations.  Then  when  you  come  to 
the  headings  of  those  processes  with  which  you  are  not  familiar,  se- 
cure the  advice  of  competent  persons  in  each  line  and  then  note  the 
extent  and  character  of  your  notes. 

Defects  of  Organization  and  Methods  of  Management. 

The  Superintendent. — Singularly  enough,  the  method  of  manage- 
ment usually  adopted  is  that  of  placing  all  the  responsibility  on 
the  shoulders  of  one  superintendent  and  failing  to  surround  and 
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strengthen  him  with  a  small  body  of  the  most  efficient  foremen, 
who  might  prove  to  be  advisers  of  great  value  to  him.  In  adopting 
such  a  method,  the  management  fails  to  recognize  the  great  benefit 
to  be  derived  from  securing  the  best  advice  of  a  small  group  of  the 
best  qualified  men  upon  most  important  subjects,  and  from  giving  its 
foremen  an  opportunity  to  increase  their  knowledge  of  the  business 
and  so  to  grow  to  be  of  greater  worth  to  the  concern.  The  stimulus  to 
the  ambition  of  the  foremen  because  of  the  opportunity  so  to  show 
their  worth  is  thus  lost.  Instead  of  these  men  being  moved  by  the 
hearty  desire  to  co-operate  with  the  firm  and  with  each  other  "  for 
the  .good  of  the  company/'  they  are  usually  impelled  by  feelings 
of  jealousy  and  impair  the  efficiency  of  themselves  and  the  entire 
organization  by  their,  backbiting  and  faultfinding. 

And  yet  with  any  method  of  organization  there  must  be  a  head 
and  a  strong  one.  A  "  cheap  "  superintendent  is  dear  at  any  price. 
A  strong  and  capable  man  in  this  position  is  usually  worth  any  reason- 
able amount  necessary  to  secure  or  retain  him.  A  large  manufacturer 
once  said  "  My  $20,000  superintendent  is  the  cheapest  man  I  have." 
In  reply  to  the  expected  "Why?"  he  said:  "He's  my  1  dividend 
maker.'  I  tried  'em  at  $3,000,  $5,000,  $10,000,  only  to  keep  on  losing. 
Finally,  I  made  up  my  mind  I  wouldn't  pay  less  than  $20,000 — got 
my  man,  and  he's  bringing  my  dividends.    Cheap  at  $20,000." 

The  Foremen. — The  most  important  men  in  the  shop.  You  may 
have  the  best  qualified  superintendent,  but  if  you  have  inefficient 
foremen,  you  have  poor  management ;  you  may.  have  the  best  machin- 
ery— but  with  inefficient  foremen,  poor  results ;  the  best  systems — 
complication ;  the  best  desires  toward  your  workmen — your  poor  fore- 
men bring  upon  you  labor  troubles  galore. 

When  one  stops  to  consider  that  these  are  the  men  who  come  into 
daily  touch  with  your  workmen — that  they  practically  control  the 
shop  life  and  shop  destinies  of  your  men  on  machines  and  bench — 
that  to  them  falls  the  responsibility  of  getting  the  best  results  from 
the  workmen,  and  upon  their  knowledge  you  must  depend  when  it 
comes  to  the  question  of  getting  the  proper  and  best  results  from  the 
machinery  you  have  bought — is  it  not  absolutely  true  that  they  are 
the  most  important  men  in  the  shop,  and  that  their,  methods,  their 
intelligence,  their  experience,  are  questions  most  vital  to  you  and 
your  business  ? 

Usual  Methods  of  Appointment  and  Development. — And  yet 
what  are  the  facts  in  many  cases?  The  foreman  is  very  often  a 
former  machine  hand  promoted  to  this  position  because  of  superior 
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intelligence,  diligence,  and  desire  to  please.  This  man,  who  should 
have  a  wide  and  thorough  experience  in  modern  machine  practice, 
is  often  simply  a  graduate  of  your  own  shop,  with  experience  limited 
to  your  routine  practice. 

The  Proper  Type. — The  foreman  should  have  a  thorough  knowl- 
edge of  the  best  mechanical  processes  and  the  types  of  machines  best 
suited  for  the  work  he  handles.  He  should  have  also  a  wide  knowl- 
edge of  the  tools,  such  as  jigs,  milling  fixtures,  dies,  etc.,  best  adapted 
to  his  work,  and  of  methods  of  using  them  so  as  to  procure  the 
greatest  economy  in  production ;  and,  last  but  not  least,  the  ability 
to  handle  men  and  get  the  best  from  them.  Am  I  setting  too  high  a 
standard  for  the  foreman  ?  I  say  No !  positively  No !  These  are  the 
men  who  can  "  make  or  break  "  the  concern.  As  is  the  foreman,  so  is 
the  department.  In  nine  cases  out  of  ten,  he  is  your  "  Sticking  Point/' 
or  is  responsible  for  it,  be  it  poor  workmanship,  high  costs,  tardy  pro- 
duction, or  trouble  with  your  workmen.  This  is  as  true  of  the  small 
shop  as  of  the  large  one. 

Therefore,  select  him  with  care,  watch  him  and  help  him,  educate 
him,  and,  above  all,  give  him  the  stimulus  of  "  his  chance  "  and  watch 
him  grow,  if  he  is  the  right  kind. 

Modern  Tendency. — True  it  is  that  in  the  most  modern  shops  the 
tendency  now  is  to  depend  less  and  less  upon  the  foremen  on  the  im- 
portant questions  of  speed  of  machines,  types  of  tools,  setting  of 
standard  time,  and  proper  prices  on  jobs.  The  best  practice  in  the 
up-to-date  shop  is  to  institute  speed  bosses,  rate-making  departments, 
and  tool  and  tool-designing  departments,  entirely  independent, of  the 
foremen.  In  fact,  as  will  be  brought  out  later,  such  plans,  properly 
instituted  and  carried  out,  will  accomplish  wonders;  but  this  course 
is  rendered  necessary  because  of  the  weakness  of  the  ordinary  fore- 
men. But  in  most  shops  it  is  hardly  possible  to  consider  such  elabo- 
rate, though  extremely  valuable,  plans  amongst  the  first  steps.  De- 
pend upon  your  foremen  you  must.  Even  though  the  greater  plan  of 
organization  with  speed  bosses,  rate-making  departments,  etc.,  may 
be  determined  upon,  this  consideration  of  the  foremen's  efficiency  is 
equally  necessary..  In  fact,  the  broader  plan  will  utterly  fail  unless  it 
is  supported  by  the  intelligent  efforts  of  the  heads  of  departments. 

The  Management's  Representatives. — Never  forget  that  the  fore- 
men are  the  management's  direct  representatives  to  the  workmen. 
The  men  form  their  opinion  of  the  company  from  their  opinion  of 
their  foremen.  Their  daily  life  and  career  are  subject  to  his  control, 
his  whims  and  vagaries;  their  promotions  and  increases  in  pay  de- 
pend upon  his  characteristics  and  knowledge.   They  more  often  have 
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reason  to  depend  upon  his  practice  of  favoritism  than  upon  his  sense 
of  fairness.  The  character  and  ability  of  the  foremen  affect  the 
workmen  more  directly  than  any  other  three  factors  in  the  shop, 
organization  and  management,  and  as  a  consequence  have  a  direct 
effect  upon  their  output  and  disposition  toward  the  company. 

Job  Bosses  and  Workmen. — In  any  shop  organization,  however 
small,  the  question  of  the  proper  division  of  the  working  force,  so. 
that  the  proper  amount  of  supervision  can  be  given  to  each  man  or 
group  of  men,  must  receive  careful  attention.  A  foreman  cannot 
properly  oversee  his  entire  department  without  assistance  and  still 
give  his  attention  to  the  larger  and.  more  important  details  of  his 
work.  The  usual  method  of  securing  this  result  is  to  appoint  the 
more  efficient  members  of  the  working  force  "  job  bosses "  with 
some  limited  degree  of  authority  over  a  small  group  of  men.  These 
men  perform  their  share  of  the  work,  receiving  a  slight  increase  in 
their  pay. 

The  importance  of  carefully  selecting  these  liien  is  at  once  appar- 
ent. They  are  usually  the  next  in  line  for  advancement  to  assistant 
foremanship.  From  these  men  come  your  heads  of  departments. 
And  yet  how  many  managers  or  shop  superintendents  possess  ac- 
curate information  concerning  the  character  and  ability  of  their  job 
bosses?  They  usually  promptly  pass  over  to  the  foremen  the  re- 
sponsibility for  making  these  selections,  and  very  often  they  in  turn 
just  as  promptly  pass  the  coveted'  position  to  some  favored  friend 
without  much  regard  to  the  matter  of  his  ability  compared  to  that  of 
the  rest  of  the  group  affected — or,  to  drive  the  thought  harder  home — 
without  regard  to  the  ability  and  intelligence  of  the  rest  of  the  candi- 
dates for  promotion.  Advancement  in  wage  and  authority  is  as  impor- 
tant to  the  $1.50  per  day  workman  as  it  is  to  the  superintendent.  It 
is  the  neglect  of  just  such  points  as  these  that  cause  workmen  to  feel 
that  merit  and  hard  work  count  for  little,  and  that  extra  effort  brings 
no  reward  in  the  face  of  an  unfair  foreman's  selection  of  his  friends 
and  favorites  for  the  only  progress  that  is  possible  to  them. 

System  of  Pay  and  its  Effect  Upon  Workmen. — Of  equal  impor- 
tance in  its  direct  effect  upon  men  is  the  question  of  the  "  system  of 
pay  "  and  the  method  of  handling  it.  Little  will  be  said  at  this  point 
regarding  these  matters.  However,  in  considering  the  defects  directly 
affecting  the  workmen  and  seriously  affecting  the  cost  of  production 
in  many  forms  of  business,  the  first  prize  (for  total  inefficiency)  may 
usually  be  given  blindly  to  the  pay  system  without  much  danger  of 
going  amiss. 
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The  average  system,  usually  piece  work,  started  by  men  little 
versed  in  modern  methods  and  based  upon  data  usually  secured  by 
the  foreman  by  methods  "  strictly  their  own  " — and  as  often  totally 
incorrect — supplies  a  first-class  millstone  to  burden  any  concern. 

Little  faith  can  usually  be  placed  in  the  average  foreman's  esti- 
mate of  a  "  fair  price  "  for  a  job.  Lacking  proper  knowledge  himself, 
he  will,  however,  unhesitatingly  and  with  a  great  display  of  confi- 
dence, place  a  price  upon  any  piece  of  work.  Then  follows  the  old 
story  of,  first,  excessive  earnings  by  workmen;  second,  dissatisfac- 
tion on  the  part  of  the  employer,  and  consequent  reductions  in  price ; 
and,  third,  the  invariable  result  of  discontented  workmen,  who  find 
that  their  only  protection  from  reductions  in  price  lies  in  the  strict 
adherence  to  a  certain  limited  line  of  rate  of  earnings.  The  foremen 
continue  blithely  to  set  the  prices,  the  employer  suffers  unconsciously 
through  excessive  costs  and  limited  output,  and  the  workman  works 
away  discontented  and  determined  to  even  up  matters  for  unfair  treat- 
ment.  These  conditions  are  still  very  prevalent. 

It  is  astonishing  to  note  the  manner  in  which  otherwise  sensible 
men  will  put  into  effect  and  enforce  methods  and  policies  vitally 
affecting  the  workman's  daily  life  without  regard  to  the  "  human 
element "  that  enters  into  his  makeup  and  that  the  manager  should 
know  must  of  necessity  be  reckoned  with. 

Much  has  been  said  about  the  tendency  of  the  modern  workman 
to  limit  his  output  and  not  put  forth  his  best  efforts  to  improve  either 
himself  or  the  company's  product.  This  complaint,  however,  gener- 
ally comes  from  the  manufacturer  who  does  not  consider  it  worth 
while  to  give  close  attention  to  such  details  as  are  mentioned  briefly 
here.  Seldom  is  it  heard  from  the  manager  who  wisely  "puts  himself 
in  the  other  fellow's  place  "  and  then  builds  up  his  plans  along  lines 
that  he  realizes  would  mean  encouragement  and  inspiration  to  him 
were  he  in  that  other  fellow's  place. 

Any  man  who  has  sufficiently  clear  vision  to  recognize  such  faults 
existing  in  his  business  must  make  up  his  mind  to  start  right  in  at  the 
bottom  and  build  up.  No  points  can  be  neglected.  The  faults  in 
organization  and  methods  mentioned  in  this  brief  outline,  if  existing, 
must  be  eradicated  before  any  permanent  or  really  effective  improve- 
ment can  result. 

Defects  of  System  and  Method  of  Manufacturing. 

It  is  not  my  intention  to  do  more  at  this  point  than  to  point  out 
the  most  serious  defects  of  the  ordinary  systems,  as  the  succeeding 
papers  will  deal  with  the  defects  and  suggested  methods  of  better- 
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ment  quite  fully.  The  need  of  system  is,  of  course,  becoming  more 
widely  recognized  each  year.  But  in  many  cases  the  manufacturer 
just  stops  short  of  full  success.  Many  times  he  also  fails  to  realize 
the  full  purport  of  his  system  and  to  reap  the  full,  and,  in  fact,  the 
greatest  benefit  possible  from  it. 

Value  of  Stock  System. — To  him  the  stock  system  is  simply  a 
means  of  keeping  trace  of  his  stock.  It  may  never  occur  to  him  that  it 
is  possible  to  develop  it  easily  so  that  he  can  cut  down  his  necessary 
working  capital  to  a  minimum  and  reduce  his  interest  account  to 
the  lowest  point  possible,  or  that,  by  a  little  development  and  attention 
on  the  part  of  several  intelligent  men,  monthly  inventories  correct 
within  1 1/2  and  2  per  cent  can  be  easily  secured  and  made  the  basis 
for  an  exceedingly  valuable  factory  profit-and-loss  sheet,  so  that 
factory  conditions  can  be  accurately  noted  monthly. 

Order  and  Tracing  System  Functions. — His  order  and  tracing 
system  are  often  considered  "  necessary  evils,"  and  yet  the  great 
success  of  many  a  concern  depends  upon  the  promptness  in  filling 
orders  and  keeping  delivery  promises,  and  the  tracing  system  is 
responsible  for  this. 

The  tracing  system  as  an  aid  in  keeping  down  stock  investment 
through  keeping  the  regular  stock  constantly  moving  is  also  often 
a  new  idea. 

Chief  Value  of  a  Cost  System. — The  cost  system  as  a  means  of 
ascertaining  the  cost  of  the  article  is  often  the  only  thought  in  the 
manufacturer's  mind  when  the  "  cost  system  "  is  mentioned,  and  is 
accordingly  its  only  function  that  is  developed.  In  fact,  however, 
the  valuable  analyses  of  costs,  operation  by  operation,  to  be  secured 
from  an  efficient  cost  system,  supply  the  manager  with  invaluable 
data  from  which  to  work  in  reducing  costs.  Nor  does  their  effective- 
ness stop  here.  If  it  is  decided  to  start  a  campaign  to  increase  the  effi- 
ciency of  the  factory  force  and  to  eliminate  the  inefficient  men,  then  the 
individual  records  of  the  man  will  be  secured  from  the  cost  records. 
In  large  bodies  of  workmen,  a  steady  and  intelligent  campaign  along 
these  lines  will  work  wonders. 

While  to  some  this  last  point  may  appear  to  be  an  unnecessary 
refinement,  it  must  be  admitted  by  all  that  a  cost  system  must  pro- 
vide a  method  of  cost  analysis  which  will  unerringly  reveal  the  points 
of  high  and  excessive  costs' throughout  every  stage  of  manufacture. 
The  failure  to  accomplish  this  means  the  failure  of  the  chief  function 
of  any  cost  system,  namely,  making  possible  the  greatest  economy 
in  manufacture. 
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Wage  System  and  its  Effect  upon  Economy  of  Production. — 
Linked  up  closely  with  the  cost  system  is  the  "  system  of  pay  "  or 
the  wage  system  already  touched  upon.  This  will  be  handled  fully 
later,  but  must  be  mentioned  now  because  of  its  great  importance. 
It,  and  the  "  method  of  organization/'  form  the  two  pillars  upon  which 
rest  the  whole  framework  of  a  successful  concern.  Any  weakness 
here  is  felt  throughout  the  entire  structure. 

Machining  Methods. 

Closely  linked  up  with  the  cost  system  and  wage  system  are  the 
shop  processes  of  production,  such  as  machining,  assembling,  etc. 
The  lack  of  system  in  the  first  two  almost  invariably  means  a  deplora- 
ble lack  of  proper  results  in  the  shop  processes  of  production.  The 
lack  of  accurate  information  relative  to  the  amount  of  work  that  can 
and  should  be  turned  out  from  a  first-class  tool  it  astounding.  In 
many  shops  it  is  only  another  case  where  those  methods  which  vitally 
affect  the  cost  of  production  are  "  up  to  the  foremen,"  and  the  fore- 
men, lacking  knowledge  and  experience,  cheerfully  run  their  depart- 
ments year  in  and  year  out,  satisfied  if  they  turn  out  sufficient  volume 
to  keep  the  "  super  "  off  their  trail. 

In  my  own  shops  before  they  were  reorganized  I  have  seen  cases 
where  one  department  was  operating  their  machinery  at  such  cutting 
speeds  and  with  such  depths  of  cut  as  to  show  a  loss  of  21  per  cent 
when  compared  with  another  department  directly  beside  it  but  under 
another  foreman.  And,  at  that,  both  departments  were  far  below  the 
standard  of  efficiency  they  have  now  attained,  and  the  end  has  not 
yet  been  reached. 

In  this  matter  understand  me  clearly.  The  average  foreman  wants 
to  do  well  and  make  a  good  showing.  But  he  cannot  but  lack  the 
desired  (and  indeed  necessary)  training  and  experience  to  secure 
proper  results.  The  only  proper  method  of  handling  these  men  is  to 
train  them.  It  can  be  done.  It  has  been  done  with  fine  results. 
Necessarily,  then,  this  vital  information  as  to  what  should  be  pro- 
duced from  any  one  machine  is  usually  lacking  "  in  the  front  office. " 

I  recently  installed  in  certain  factories  several  large  boring  mills 
and  heavy  planers  built  by  two  of  the  highest  grades  of  manufactur- 
ers. In  order  to  test  the  amount  of  knowledge  possessed  by  the 
manufacturers  of  these  machines,  they  were  called  upon  for  advice 
as  to  the  best  results  that  could  be  secured  from  them  when  working 
under  differing  conditions.  Simple '  questions  were  asked  as  to  the 
speed  and  depth  of  cut  possible  in  order  to  secure  the  best  results. 
These  builders-  of  the  tools  could  not  •  give  a  definite  answer  that 
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would  be  of  any  material  assistance  to  any  one  needing  light.  They 
knew  that  their  machine  tools  ran  as  fast  and  "  would  turn  out  as 
much  work,  etc./'  as  any  in  the  market,  but  when  it  came  to  the 
question  of  shapes  of  tools,  depth  of  cuts,  results  upon  differing 
grades  of  metal,  results  from  the  use  of  water  and  composition  on  the 
tool,  etc.,  they  floundered  hopelessly.  The  lack  of  knowledge  of  the 
best  results  obtainable  is  not  by  any  means  confined  to  the  older  type 
of  shops.  There  is  many  a  factory  today  which  to  the  eye  presents 
a  modern  appearance,  with  its  new  buildings,  well  ventilated  and 
cleanly,  its  fine  equipment  in  machinery  and  tools,  and  its  show  of 
bustle  and  hustle,  which  yet  need  the  "  doctor's  care  "  badly. 

The  shop,  whether  new  or  old  in  appearance,  operating  under  the 
older  methods  of  obsolete  or  obsolescent  wage  and  shop  systems, 
hampered  by  lack  of  accurate  knowledge  of  best  obtainable  results 
in  up-to-date  processes  of  production,  by  lack  of  progressiveness  and 
lack  of  "  pulling  for  the  good  of  the  company  "  spirit  in  the  working 
organization,  is  far  behind  in  the  race  for  commercial  supremacy. 
Sales  Department  Methods. 

Thorough  and  careful  consideration  of  sales-department  methods 
is  considered  essential  in  this  series.  A  full  study  of  any  business  is 
incomplete  if  the  sales-department  methods  are  neglected.  For  the 
u  production  of  orders  "  is  a  most  essential  link  to  the  chain. 

The  possibilities  of  scientific  development  in  this  branch  of  the 
•ordinary  business  are  so  great  that  they  must  be  carefully  studied. 
To  this  statement  I  often  hear  the  manager  say  "  scientific  develop- 
ment of  the  selling  end  of  the  business !  Why !  a  salesman  is  a  sales- 
man. The  selling  of  the  goods  is  an  art  in  itself.  A  matter  of 
individualism.  Salesmen  are  born,  not  made.  Training  of  salesmen ! 
Bosh!" 

The  managers  who  make  such  statements  are  usually  of  the  type 
that  will  employ  a  new  salesman,  let  him  "  dig  around  the  shop  a  bit," 
give  him  a  catalogue  and  start  him  out.  A  mere  "  taking  of  orders 
-on  price  alone,"  not  a  finished  salesman.  For  the  gulf  of  difference 
between  a  man  who  takes  orders  because  he  quotes  lower  prices  than 
his  competitor,  and  the  salesman  who  sells  the  goods  at  a  higher 
price  than  his  competitor  because  of  his  skill  and  knowledge  of  his 
husiness,  is  a  very  wide  and  deep  one.  That  there  is  a  "  psychology 
of  salesmanship  "  I  would  be  the  last  one  to  deny.  But  innate  selling 
ability,  unless  backed  up  by  proper  knowledge,  will  not  win.  Add 
to  natural  selling  ability  a  thorough  training  in  the  "  talking  points  " 
of  the  product,  the  defects  (and  good  points)  of  the  competitors, 


49  2 


THE  ENGINEERING  MAGAZINE. 


the  best  methods  of  meeting  arguments  and  objections,  gained  from 
the  experience  of  all  of  the  best  men  in  the  selling'  organization,  the 
most  successful  means  of  demonstrating  the  merits  of  the  goods  to 
the  prospective  customer — and  you  have  a  strong  salesman. 

Train  your  men  collectively,  thoroughly  organize  them  along 
scientific  lines,  and  then  back  up  your  training  by  simple  yet  adequate 
systems  whereby  you  may  know  that  the  territories  are  being  com- 
pletely covered,  your  prospective  customers  are  being  handled  prop- 
erly, profitable  prices  being  secured  and  competition  being  met,  and 
you  will  have  an  invincible  selling  organization. 

Instead  of  this  condition,  one  often  sees  a  group  of  salesmen, 
jealous  and  distrustful  of  each  other,  lacking  in  the  desire  to  work 
together  for  the  good  of  the  company,  without  a  thorough  knowledge 
of  the  company's  goods  or  their  competitors'  product,  and  very  chary 
about  sharing  what  knowledge  they  do  possess  either  with  each  other 
or  the  poor  new-comer.  Usually  the  firm  itself  is  almost  entirely  re- 
sponsible for  such  condition. 

The  possibilities  that  lie  in  the  development  of  proper  method  are 
astounding.  Actual  experience  to  be  described  in  later  articles  has 
proven  it  beyond  the  peradventure  of  a  doubt. 

Executive  Conditions. 

The  weaknesses  outlined  in  the  preceding  pages  will  surely  be 
felt  in  the  executive  division  whether  that  consists  of  one  man  or 
twenty.  With  the  possibility  of  securing  only  such  insufficient  data 
as  can  be  obtained  with  lack  of  organization,  methods,  and  systems, 
such  as  has  been  outlined,  what  can  the  executive  do  but  struggle 
along  in  the  dark  and  in  doubt,  trusting  that  his  untrained  salesmen 
can  sell  his  product  for  such  a  price  that  a  reasonable  profit  will  be 
shown  after  his  factory,  without  proper  organization,  system,  and 
training,  has  produced  it.  In  passing,  let  me  state  again  that  there 
is  many  an  executive  today  who,  not  realizing  the  inefficient  condi- 
tion of  both  branches  of  the  organization,  wonders  what  there  is 
wrong  with  a  business  that  apparently  is  in  good  condition  as  far  as 
surface  conditions  are  concerned.  To  such  I  say  analyze  the  busi- 
ness to  the  uttermost.  Compare  it  with  a  modern  concern  with  an 
organization  built  upon  lines  that  inspire  the  workers  in  it  to  give 
their  best  knowledge  and  abitity  to  further  its  progress,  with  methods 
that  ensure  the  best  results  in  cost  and  volume,  and  systems  that  will 
not  only  tell  the  story  of  progress  but  also  indicate  the  "  Sticking 
Points  " — and  then  begin  to  build  along  proper  lines.  And  when  the 
work  is  once  begun,  never  let  up  but  fight  it  out  to  a  finish.  It  will 
pay. 


THE  CHOICE  OF  MOTIVE  POWER  FOR  THE 
WORKSHOP. 

By  R.  E.  Mathot. 
THB  COMPARISON  BETWEEN  STEAM  AND  INTERNAL-COMBUSTION  ENGINES. 

Mr.  Mathot's  article  is  the  first  of  a  short  series  full  of  practical  suggestion  for  the  owner  of  the 
small  or  medium-sized  power  plant.  The  author  is  one  of  the  best-known  specialists  in  his  subject, 
a  high  authority  on  both  sides  of  the  Atlantic.  He  discusses  the  selection  of  the  "prime  mover '» 
for  the  shop  or  factory  on  sound,  common-sense  principles,  and  makes  his  argument  clear  by 
concrete  examples.  The  paper  now  presented  deals  chiefly  with  considerations  of  first  cost  and 
initial  installation.  The  next  will  take  up  working  conditions  and  running  expenses,  and  the 
third  will  give  concise  but  sufficient  data  of  a  large  number  of  successful  plants. — The  Editors. 

DURING  the  last  few  years  the  construction  of  gas  motors  of 
all  sizes  has  undergone  a  rapid  extension.  Their  use  for 
industrial  purposes  has  entered  upon  a  thoroughly  practical 
stage.  They  have  been  tested  practically  by  "  many  men  of  many 
minds."  We  are  thus  in  possession  at  the  present  time  of  exact  data 
concerning  them,  and  of  the  elements  for  a  close  comparison  between 
their  service  conditions  and  those  of  engines  driven  by  steam. 

The  question  of  the  advantages  and  disadvantages  of  these  two 
systems  of  motive-power  has  been  thoroughly  discussed  by  many 
authors,  and,  notably,  Prof.  A.  Witz,  of  the  Free  Faculty  of  Sciences 
at  Lille,  brought  out  in  the  year  1902  a  very  clear  and  very  well- 
supported  discussion  of  the  entire  subject.  The  conclusions  of  M. 
Witz's  investigation  were  as  follows : 

"  The  thermal  efficiency  of  the  gas  producer  is  slightly  superior  to  that 
of  the  boiler.  The  efficiency  of  the  gas  motor  is  far  greater  than  that  of 
the  steam  engine. 

"  Considering  the  two  as  thermal  machines,  having  for  their  object 
the  production  of  work  by  the  transformation  of  heat,  the  surest  and  most 
rational  base  for  comparison  is  the  ratio  of  transformation  of  calories  into 
kilogrammetres ;  from  this  point  of  view  we  must  recognize  that  the  steam 
engine  has  been  placed  in  check  by  the  gas  motor. 

"  These  conclusions  are  wholly  technical.  We  are  setting  aside,  pro- 
visionally, commercial  considerations  such  as  those  relating  to  the  price  of 
the  combustible,  the  working  conditions,  the  elasticity  and  reliability  of 
the  apparatus,  and  special  advantages  which  either  might  offer  for  special 
cases." 

In  the  comparative  investigation  undertaken  by  M.  Witz  the  gas 
producers  were  of  the  pressure  type.    Up  to  that  time,  in  fact,  the 
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larger  part  of  the  motive-power  installations  operated  by  internal- 
combustion  motors  had  been  served  by  pressure  producers.  In  the 
various  trials  which  had  then  been  made  in  which  the  suction  pro- 
ducer was  used,  it  had  given  only  mediocre  results  or  else  had  been 
confined  to  small  units.  Since  then,  however,  the  builders  of  suction 
producers  have  made  marked  progress  and  have  succeeded  in  the 
installation  of  apparatus  of  several  hundred  horse  power,  operating 
with  perfect  regularity. 

The  consumption  of  combustible  in  a  pressure  producer  is  about 
20  per  cent  larger  than  in  the  producer  of  suction  type;  the  use  of 
the  latter  apparatus,  therefore,  strengthens  M.  Witz's  conclusions 
concerning  the  thermal  efficiency  of  the  motor-producer  group  as 
compared  with  the  boiler-engine  combination.  But  if  these  con- 
clusions have  thus  been  established  as  an  axiom,  to  which  the  most 
devoted  partisans  of  the  steam  engine  must  yield,  it  is  true  that  they 
are  not  sufficient  to  confer  upon  the  internal-combustion  motor  a 
position  of  predominance  in  the  domain  of  the  production  of  motive- 
power. 

Indeed,  so,  far  as  this  question  of  predominance  is  concerned,  I 

can  not  do  better  than  quote  again  a  dictum  of  M.  Witz  in  the  preface 

which  he  kindly  prepared  for  my  book,  "  Manuel  Pratique  des  Mo- 

teurs  a  Gaz  et  Gazogenes  " : 

"  The  small  motor  of  the  past,  operating  with  city  gas,  has  become  the 
rival  of  the  steam  engine.  It  has  won,  in  fierce  fight,  the  right  to  live  side 
by  side  with  its  competitor.  Some  engineers  predict  that  gas  will  oust 
steam  from  the  industrial  field;  this  is  an  illusion.  For  of  the  two  rivals 
.each  possesses  its  own  special  and  peculiar  advantages,  and  both  will  always 
continue  to  find  clients." 

This  paragraph  sums  up  perfectly  the  situation  between  the  two 
competitors  in  the  production  of  motive-power — the  internal-com- 
bustion motor  and  the  steam  engine — and  presents,  in  the  easy  and 
graceful  style  which  characterizes  the  works  of  the  learned  professor, 
the  complex  problem  of  determining  the  choice  between  the  two 
systems. 

It  means  that  in  spite  of  its  very  recent  evolution,  the  internal- 
combustion  motor  can  vie  with  the  two-centuries-old  steam  engine 
in  the  development  of  motive-power  under  normal  and,  above  all, 
economical  conditions.  Jt  answers,  therefore,  triumphantly,  all  the 
unjust  criticisms  which  the  partisans  of  the  "  steam-engine  or  noth- 
ing "  school  have  launched  against  the  gas  motor.  On  the  other 
hand,  it  puts  a  brake  upon  the  enthusiasm  of  the  gas-engine  advo- 
cates by  showing  them  that  lean  gas  is  not  the  infallible  panacea; 
that,  though  it  may  have  incontestable  good  qualities,  it  is  far  from 
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displacing  steam;  and  that  each  of  the  two  systems  has  its  proper 
place  in  industrial  applications,  according  to  the  circumstances,  the 
results  to  be  attained,  and  the  relative  importance  which  one  good 
quality  may  have  pver  another  in  the  particular  instance  under 
consideration. 

The  great  campaign  for  the  introduction  of  motors  operated  on 
producer  gas  was  inaugurated  about  the  year  1900.  It  is  interesting 
now  to  recall  the  first  proclamations  of  the  enthusiasts,  prophesying 
the  disappearance  of  the  steam  engine  in  short  order,  so  great  would 
be  the  economy  due  to  the  use  of  producer  gas;  huge  vari-colored 
posters  covered  the  walls ;  a  flood  of  advertising  repeated  the  chorus 
in  the  periodicals.  Everywhere  the  promise  was  made  to  manufac- 
turers of  the  effective  horse-power  hour  at  the  cost  of  one  centime. 
Many  were  those  who  were  seduced  and  who  decided  to  install  gas 
motors.  The  new  machines,  it  must  be  confessed,  did  not  always 
answer  the  expectations  of  their  builders.  In  some  cases  mechanical 
details  were  badly  combined  or  badly  executed.  In  others,  the  appa- 
ratus was  badly  installed.  Still  elsewhere  the  most  necessary  pre- 
cautions were  neglected.  As  a  total  result,  after  a  few  years  a  very 
clearly  marked  reaction  against  the  use  of  gas  mptors  became  mani- 
fest. A  certain  number  of  them  were  even  replaced  by  steam  engines. 
The  partisans  of  these  latter  regained  courage,  and  certain  of  them, 
relying  upon  special  instances,  did  not  hesitate  to  proclaim  (a  little 
hastily  perhaps)  "the  failure  of  producer  gas." 

Happily  for  the  cause  of  progress,  we  have  not  yet  reached  that 
point.  But  these  sudden  reversals  of  public  opinion  show  that  it  is 
necessary  to  examine  the  question  very  circumspectly,  and  that  de- 
cision upon  the  choice  of  a  system  should  not  be  made  until  after 
minute  analysis  of  the  particular  conditions  surrounding  each  special 
installation. 

The  manufacturers  of  internal-combustion  motors  were  not  de- 
ceived in  their  boast  as  to  the  economy  of  this  new  type  of  engine. 
The  most  searching  tests,  in  fact,  have  demonstrated  in  unmistakable 
fashion  that  the  cost  for  combustible  used  under  full  load  may  easily 
fall  even  lower  than  one  centime  per  horse-power  hour.  But  low 
cost  of  output  is  not  the  sole  consideration  in  developing  a  system  of 
motive-power.  Other  factors  have  an  interest  at  least  equal,  and 
in  many  cases  even  superior. 

The  manufacturer  who  must  put  in  a  power  plant  is  called  upon 
to  solve  a  problem,  so  far  as  choice  of  system  is  concerned,  which 
involves  the  following  factors: 
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1.  The  total  power  to  he  generated. 

2.  Space  requisite  for  the  installation. 

3.  Consumption  of  combustible,  of  water,  and  of  oil. 

4.  Disposal  of  waste. 

5.  Local  conditions,  restrictions  imposed  by  the  neighborhood, 
legal  regulations,  requirements,  etc. 

6.  First  cost,  interest,  and  sinking  fund. 

7.  Cost  of  maintenance  and  upkeep. 

8.  Reliability,  regularity,  and  elasticity  of  operation. 

Each  one  of  these  considerations  may  have  a  greater  or  a  less 
importance  in  any  particular  case;  it  is,  therefore,  impossible  to  predi- 
cate the  general  superiority  of  one  system  over  another;  superiority 
in  this  sense  can  not  be  absolute,  but  only  relative. 

Every  comparative  investigation  which  has  for  its  purpose  the 
attempt  to  rate  and  apportion  mechanical  apparatus  for  the  majority 
of  cases,  must  start  with  the  supposition  that  the  machines  are  placed 
in  parallel  as  to  general  conditions  and  must  assume  average  prices. 
These  very  assumptions,  however,  will  introduce  errors  if  it  is 
attempted  to  apply  the  results  of  such  study  to  special  instances,  in 
which' one  must  reckon  with  individual  conditions  and  special  deter- 
mined costs.  With  these  limitations  in  mind,  I  propose  to  take  up, 
point  by  point,  the  factors  in  the  problem  of  power-plant  installation 
listed  above,  and  to  study  the  behavior  of  the  various  types  of  prime 
mover — stationary  steam  engines,  semi-portable  steam  engines,  tur- 
bines, and  internal-combustion  motors;  these  last  I  shall  consider 
under  the  heads  of  those  operating  on  illuminating  gas  and  those 
using  producer  gas,  both  from  pressure  and  suction  producers,  those 
using  oil,  and  thpse  of  the  Diesel  type.  I  shall  try  to  present  impar- 
tially the  advantages  and  disadvantages  of  each. 

1.  Total  Power  to  be  Generated. 

What  are  the  maximum,  the  miniimim,  and  the  average  power 
that  the  plant  will  be  called  upon  to  furnish?  During  what  time  will 
these  various  power  outputs  be  demanded?  Do  variations  of  load 
occur  suddenly  or  gradually?  Are  the  periods  of  maximum  load 
repeated  periodically  or  are  they  accidental  ?  These  are  the  particular 
questions  which  must  be  taken  under  consideration  in  deciding  what 
systems  of  motive-power  to  adopt.  The  wide  variety  in  the  actual 
cases  which  arise  prohibits  any  general  solution,  and  we  must  of 
necessity  study  the  problem  by  means  of  concrete  examples. 

Let  us  take,  for  instance,  the  electric-lighting  installation  for  an 
isolated  plant.    It  must  be  in  operation  six  or  seven  hours  daily  dur- 
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ing  the  winter  and  two  to  three  hours  during  the  summer.  It  includes 
a  battery  of  accumulators  to  answer  the  incidental  demand  for  light 
during  the  day  or  after  1 1  o'clock  at  night. 

Such  operating  conditions  would  almost  always  exclude  a  priori 
the  use  of  steam  engines  or  of  gas  producers,  and  would  limit  the 
choice  either  to  a  gas  engine  operating  on  city  gas  (if  it  is  available 
in  the  locality)  or  to  an  oil  engine.  Manifestly,  the  two  types  of 
apparatus  first  mentioned  would  involve  an  expense  for  starting  them 
and  getting  them  into  operation  which  would  be  excessive  in  propor- 
tion to  the  cost  of  their  normal  operation.  And  under  these  conditions 
it  becomes  advantageous  to  employ  a  more  expensive  combustible, 
but  one  which  permits  instantaneous  stopping  and  starting  of  the 
engine.  The  case  outlined  is  that  of  an  installation  operated  for  elec- 
tric lighting  only.  Quite  often,  in  connection  with  such  plant,  there 
may  be  associated  a  heating  service  or  one  involving  some  other 
utlization  of  motive  power.  It  is  clearly  understood,  of  course,  that 
any  such  supplementary  conditions  would  have  an  equal  claim  upon 
consideration ;  a  question  of  this  kind  always  requires  thorough  study 
if  we  are  to  reach  the  most  rational  and  the  most  profitable  solution. 

I  was  recently  consulted  concerning  a  joint  installation  for  heating 
and  electricity  for  a  large  establishment  consisting  of  four  parallel 
groups  of  buildings  about  30  metres  apart,  joined  by  a  central  gallery. 
The  total  cost  of  the  installation  was  75,000  francs.  It  had  been 
awarded  to  a  heating  contractor  who  had  relet  the  electric  installation 
as  a  sub-contract.  This  latter  represented  18,000  francs  of  the  total 
cost.   The  plant  provided  to  fulfil  the  requirements  was  as  follows  : 

Three  multi-tubular  high-pressure  boilers  carrying  12  kilo- 
grammes per  square  centimetre  (170  pounds  per  square  inch)  and 
of  30  square  metres  heating  surface. 

One  high-speed  vertical  steam  engine  of  30  horse  power. 

One  dynamo,  18  kilowatts. 

One  battery  of  accumulators,  60  elements,  390  ampere  hours. 

The  heating  was  done  on  the  low-pressure  system.  A  pressure 
regulator  was  therefore  placed  on  the  steam-heating  main,  which 
served  also  to  receive  the  exhaust  steam  from  the  engine.  During 
the  winter  months  the  heating  system  operated  almost  continuously. 
The  engine  was  run  occasionally,  either  to  furnish  the  lighting  direct, 
or  to  charge  the  accumulator  battery.  During  the  summer,  on  the 
other  hand,  no  heating  was  required,  but  it  was  necessary  to  fire  one 
boiler  every  day  or  at  least  every  two  days  in  order  to  run  the  steam 
engine. 
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I  did  not,  in  my  report  as  expert,  criticise  the  group  arrangement 
which  had  been  made,  but  I  might  point  out  here  some  irrationalities 
which  resulted  from  the  desire  to  combine  the  heating  service  with 
the  motive-power  plant.  The  high-pressure  boilers  were  unsuitable 
for  the  heating  service,  because  this  operated  at  low  pressure.  High- 
pressure  steam  assuredly  was  necessary  for  the  engine,  but  this  runs 
only  intermittently  and  for  relatively  short  periods.  It  is  not  provided 
with  a  condenser  and  is  uneconomical. 

It  would  have  seemed  logical  to  separate  the  two  installations 
completely,  and  thus  to  install  on  one  side  a  low-pressure  heating 
system,  and  on  the  other  an  electric-lighting  system  operated  either 
by  an  economical  steam  engine,  say  of  the  semi-portable  type,  or  by  a 
gas  motor. 

Again,  let  us  consider  the  case  of  a  foundry  requiring  normally 
20  to  30  horse  power,  but  with  a  sudden  demand  at  the  time  of  pour- 
ing, which  may  rise  to  50  horse  power  for  a  period  of  two  hours. 

In  this  case  the  necessary  motive  power  might  be  obtained  from  a 
steam  engine  normally  delivering  35  horse  power,  but  easily  capable 
of  being  pushed  up  to  50 ;  or  it  might  be  obtained  from  a  producer- 
gas  engine  of  50  to  55  horse  power  running  the  greater  part  of  the 
time  at  half  load.  This  latter  solution  was  the  one  actually  adopted. 
It  has  given  entire  satisfaction  to  the  manager  of  the  works. 

If  it  is  not  always  possible  to  predicate  a  priori  what  machine  will 
best  suit  a  fixed  set  of  conditions,  it  is  neverless  easy,  by  following 
the  results  of  experience  heretofore  acquired,  to  proceed  by  a  process 
of  elimination  and  to  mark  out  the  power  limits  within  which  each 
type  of  engine  may  reasonably  and  economically  be  employed.  This 
has  been  done  in  the  table  on  the  opposite  page  in  which  are  shown, 
also,  the  consumption  per  horse-power  hour  both  of  steam  and  of 
combustible  which  is  normal  to  each  motor. 

The  turbine  has  been  applied  to  powers  lower  than  the  500  horse 
shown  in  the  table,  and  many  producer-gas  motors  developing  less 
than  15  horse  power  have  been  installed.  I,  myself,  have  had  occasion 
to  make  trials  with  one  of  4  horse  power,  which  operated  perfectly. 
The  purpose  of  the  table  has  been  simply  to  give,  by  means  of  average 
figures,  a  general  idea  of  the  limits  of  power  within  which  each  type 
of  motor  is  most  often  employed. 

The  gas  engine  with  suction  producer  has  entered  very  commonly 
into  use  in  units  ranging  between  20  and  100  horse  power.  If  we 
take  installations  actually  made  according  to  the  reference  lists  of 
the  principal  builders,  the  average  instance  will  be  found  to  corre- 
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spond  to  a  figure  between  30  and  35  horse  power.  Very  large  motors 
of  this  type  are  running  in  metallurgical  works,  where  they  are  oper- 
ated on  blast-furnace  gases.  Outside  these  establishments,  also,  gas 
engines  of  1,000  and  even  2,000  horse  power  have  been  installed;  a 
notable  case  is  that  of  the  Sociedad  de  Gasification  Industrial  of 
Madrid,  consisting  of  six  Nuremberg  engines,  two-cylinder,  double- 
action  type,  of  2,000  horse  power  each,  fed  by  Duff  pressure  pro- 
ducers. The  producer  installation  of  this  plant  is  shown  on  the 
following  page. 

Table  of  Average  Limits  between  which   Prime  Movers  of  Various 
Types  may  Advantageously  be  Used. 

Type  of  Engine  or  Motor.  Power  Limits  within     Normal  Consump- 

which  the  Type  may  be 
Practically  Employed. 

Stationary  Steam  Engines 

Slide- Valve,  non-condensing   15  to     50  horse  power 

Slide-Valve,  condensing   30  to    100  " 

Corliss  or  Sulzer,    simple,  con- 
densing  50  to   200     "  " 

Idem,  compound   80  to  1000  " 

and  upwards 

Semi-Portable  Steam  Engines 

Simple,  non-condensing   20  to     50  horse-power 

Simple,  condensing   40  to     80     "  " 

Compound,  condensing   60  to   300     "  " 

Triple-Expansion,  condensing 

with  superheat   300  to   590     "  " 

Steam  Turbines 

Condensing   500  to  1000  horse  power 

and  upwards 

Internal-Combustion  Motors 

Illuminating  Gas   1  to     30  horse-power  17.50  cu.  ft.  of  gas 

Oil   1  to     20     "        "       0.75  lb.  oil 

Producer  gas,  suction   15  to   300     "  0.88  "  coal 

Producer  gas,  pressure   100  to  1000     "        4        1.00  "  coal 

(and  over). 

Diesel   50  to   500     "        :i       0.42  "  oil 

Note.  The  limits  indicated  above  of  course  are  not  absolute.  Many  small  steam  engines 
with  vertical  boilers  are  in  use,  for  example,  in  units  of  very  few  horse-power  each. 

Industrial  establishments  of  average  size,  requiring  from,  say, 
3.00  to  1,000  horse  power,  have  not  as  yet  appeared  to  appreciate  the 
force  of  the  arguments  for  the  producer-gas  engine,  and  installations 
between  these  limits  are  as  yet  few.  This  state  of  affairs  is,  in  part, 
however,  attributable  to  purely  general  considerations.  Indeed,  to 
discard  old  ideas,  to  throw  away  equipment  which  has  been  satisfac- 
tory and  which  is  still  good  for  a  long  period  of  operation,  to  un- 
dertake new  and  large  expenditures — these  are  matters  which  the 
industrial  manager  does  not  face  except  with  considerable  hesitation. 


tion  per  Horse- 

Power  Hour  at 

Full  Load. 

Steam 

Fuel 

37-5  lb. 

5-5  lb 

22  " 

3-3  - 

i7-5  " 

2-5  " 

13  " 

1.85  " 

16.5  " 

2.4  " 

13-  " 

1.9  " 

9-5  " 

i-35  " 

7.6  " 

1.1  " 
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DUFF  PRODUCERS,  SOCIEDAD  DE  GAZEFICACION  INDUSTRIAL,  MADRID. 


On  the  other  hand,  the  objections  which  have  been  urged  against  suc- 
tion-gas installations  for  powers  below  100  horse  assume  peculiar 
importance  in  the  eyes  of  those  who  are  contemplating  much  larger 
installations.  They  will  willingly  admit  that  a  shop  utilizing  40  to 
50  horse  power  might,  without  very  serious  consequences,  take  the 
risk  of  a  short  circuit  in  a  magneto,  of  the  chance  stoppage  of  a  pipe, 
or  of  any  similar  minor  accident;  but  it  is  a  different  matter  when 
the  situation  involves  a  shop  consuming  500  to  600  horse  power,  for 
the  risk  is  too  dangerous  to  run  and  the  losses  resulting  from  an 
inopportune  stoppage  are  too  heavy. 

In  fact,  even  the  builders  of  gas  engines  themselves  do  not  appear 
so  far  to  have  very  strongly  advised  the  use  of  these  intermediate 
sizes.  It  may  be  that  they  have  not  yet  fully  developed  these  types ; 
it  may  be  that  they  have  not  manufactured  them  in  sufficient  numbers 
to  supply  them  under  advantageous  conditions;  it  may  be  that  they 
are  too  cautious  in  offering  guarantees  to  buyers.  Unquestionably, 
many  difficulties  have  been  met  in  the  construction  of  large  internal- 
combustion  motors,  notably  as  to  the  form  to  be  given  to  the  cylinders, 
to  the  cylinder  heads,  and  to  the  pistons  to  prevent  their  rupture  on 
account  of  unequal  expansion.  But  these  difficulties  are  not  insur- 
mountable, and  many  of  them  have  already  been  met.    These,  how- 
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ever,  -  are  the  various  reasons  which  have  prevented  the  average 
shop  from  benefiting  by  the  economy  in  fuel  consumption  which 
incontestably  attends  the  use  of  producer-gas  motors. 

From  a  technical  point  of  view,  it  would  be  absurd  to  assert  that 
engines  operating  well  in  units  of  10  to  200  horse  power,  and  again 
in  units  between  1,000  and  2,000  horse  power,  with  blast-furnace 
gases  or  with  suction  producers,  should  be  good-for-nothing  between 
200  horse  power  and  1,000.  My  own  conviction  is  that  every  gas- 
motor  installation,  of  whatever  power  output,  can  assure  the  delivery 
of  the  power  to  which  it  corresponds,  with  regularity  and  with 
certainty,  if  it  fulfils  the  following  conditions : 

1.  Careful  and  rational  construction. 

2.  A  well-studied  arrangement  of  the  whole  installation,  suitable 
to  the  local  conditions,  and  directed  by  an  engineer  competent  in  this 
special  field. 

3.  Careful  maintenance  and  upkeep  of  every  part. 

A  further  consideration  which  must  likewise  be  faced  is  that  rela- 
tive to  the  installation  of  reserve  machinery  and  to  the  employment  of 
multiple  units.  When  continuity  of  operation  is  a  factor  of  great 
importance,  as,  for  example,  in  refrigerating  installations,  drainage- 
pumping  plants,  and  some  public  services,  it  is  indispensable  to  install 
spare  machinery  in  order  to  forestall  any  possible  mischance.  If  the 
working  conditions  involve  periodical  changes,  with  important  varia- 
tions in  the  power  demand  between  the  periods,  it  may  be  advan- 
tageous to  install  several  units  which  can  be  operated  separately  or 
together,  as  the  service  may  require.  In  either  case,  the  solution 
involves  no  difficulty,  whether  the  motive  power  is  supplied  by  steam 
or  by  gas.  As  a  matter  of  fact,  in  some  works  of  very  large  extent 
the  use  of  many  separate  power  units  may  be  a  necessity.  In  recent 
years,  the  effort  with  the  steam  engine  has  been  to  avoid,  as  far  as 
possible,  this  sub-division.  The  steam  engine,  indeed,  is  most  eco- 
nomical in  the  largest  units.  Further,  the  centralization  of  boilers, 
pumps,  and  auxiliary  machinery  is  conducive  to  a  large  reduction  in 
the  expense  of  installation.  It  is,  therefore,  generally  advantageous 
under  such  conditions  to  generate  the  whole  motive  power  of  the 
works  at  a  single  point  and  to  distribute  it  either  by  mechanical  or 
by  electrical  transmission. 

The  conditions  of  the  problem  change  radically  with  the  utilization 
of  gas  motors  whose  efficiency  is  practically  the  same  for  units  of  40 
or  of  300  horse  power,  and  whose  operation  is  much  simpler  than 
that  of  a  boiler  and  steam  engine. 
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COMPARATIVE  SPACE  REQUIREMENTS  OF  VARIOUS  TYPES  OF  POWER  INSTALLATION. 

Fig.  2,  producer-gas  motor,  200  h.  p.;  Fig.  3,  stationary  engine  and  boiler,  100  h.  p.;  Fig.  4, 
producer-gas  motor  100  h.  p.  and  semi-portable  steam  engine  100  h.  p. 
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Let  us  take,  for  example,  an  establishment  in  which  ten  motors 
are  scattered  through  various  shops,  the  output  of  these  several  units 
varying  from  40  to  150  horse  power,  all  of  them  operated  on  gas 
from  a  central  installation  of  suction  producers.  In  contrast,  let  us 
place  a  second  similar  establishment  having  a  single  gas  engine  of 
700  horse  power  with  its  generator.  One  might  assume  a  priori  that 
the  first  cost  of  installation  would  be  lower  in  the  second  case  than 


AN  INSTALLATION  OF  TWO  DIESEL  MOTORS,  OP  240  HORSE  POWER. 
Built  by  Carels  Freies,  Ghent,  Belgium. 
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in  the  first,  because  the  initial  price  per  horse  power  is  higher  for 
small  motors  than,  for  large  ones ;  but  as  transmission  losses  would  be 
avoided  with  the  multiple  units,  their  operation  would  be  cheaper 
than  that  of  the  single  large  unit.  The  chances  of  a  total  shutdown 
would  be  absolutely  nil,  and  in  many  cases  the  former  solution  would 
actually  prove  the  more  advantageous. 

Space  Requisite  for  the  Installation. 

The  crowding  of  the  space  assigned  to  the  engines  is  in  many 
cases  made  a  secondary  consideration.  Generally,  of  course,  and 
above  all  when  new  construction  is  in  question,  a  sufficient  floor  area 
is  set  aside  for  the  easy  installation  of  machinery,  whatever  may  be 
its  dimensions.  Under  any  circumstances,  however,  as,  for  example, 
in  manufacturing  plants  within  the  city,  or  with  the  replacement  of 
an  old  engine  by  a  new  and  more  powerful  one  with  no  opportunity 
for  change  of  the  transmission  arrangements,  it  may  be  an  important 
consideration  to  select  a  type  which  occupies  the  least  space  possible 
in  proportion  to  its  power. 

From  this  point  of  view,  the  group  consisting  of  a  boiler,  even  of 
the  multi-tubular  type,  and  of  a  stationary  steam  engine,  whether 
horizontal,  vertical  or  turbine,  is  almost  always  that  demanding  the 
largest  installation  area.  In  this  regard  this  particular  combination 
must  be  ranked  as  the  least  advantageous,  especially  on  account  of 
the  space-demands  of  the  boiler.  The  internal-combustion  motor, 
with  suction-gas  producer,  takes  the  second  place;  and,  higher  still, 
I  should  class  the  semi-portable  engine. 

By  way  of  illustration,  Figures  2  to  6  on  pages  502  and  504  re- 
produce in  schematic  outline  a  number  of  existing  installations. 
The  table  below  sums  up  the  space  data  of  these  groups. 

Table  of  Space  Occupied  by  Various  Power  Groups. 

Type  of  Engine.  Horse  Power  Total  space  occupied   Area  per 

by  all  apparatus  and  horse  power, 


passageways,  square  square 

metres  metres 

Producer-gas  motor,  Figure  2    .        200         105  +  45.5  =  150  0.75 

Stationary  engine  and  boiler,        100          42  +  51      =93  0.93 
Figure  3. 

Producer-gas  motor,  Figure  4 .  .  )      too          48  +  16     =  64  0.64 

Semi -portable  steam  engine,       [150                              44  0.30 

Two  producer-gas  motors,  Fig-    50  +  30       52+45      =97  1.20 
ure  5. 

Semi-portable  steam  engine,  Fig-         50                              38  0.76 
ure  6. 
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ANOTHER  VIEW  OF  THE  240  HORSE-POWER  DIESEL  MOTOR  SHOWN  ON  PAGE  503 


The  type  of  machine  requiring  the  smallest  area  for  its  installa- 
tion, above  all  if  account  is  taken  at  the  same  time  of  auxiliary 
apparatus  and  of  fuel  storage,  is  certainly  the  Diesel  motor. 

A  motor  of  70  horse  power,  for  instance,  occupies  a  space  only 
3.70  metres  by  3.50  metres — say  0.18  square  metres  per  horse  power, 
and  it  stands  only  3.70  metres  above  the  floor  at  its  highest  point. 
The  weight  and  volume  of  fuel  necessary,  in  proportion  to  the  same 
elements  in  the  case  of  a  producer-gas  motor,  are  only  as  1  to  3,  and 
with  the  steam  engine  the  corresponding  ratio  is  1  to  5. 


THE   VALLEY   NEAR  THE  MINE. 


SUMITOMO  BESSI;  THE  GREAT  COPPER  MINE 

OF  JAPAN. 

By  0.  G.  Bennett,  Jr. 

The  present  keen  interest  in  the  powers  and  purposes  of  Japan,  in  the  industrial  field  as 
well  as  others,  lends  special  importance  and  timeliness  to  the  following  description  of  a  dis- 
tinctive and  exclusively  native  Japan  enterprise.  The  immense  works  which  furnish  the  subject 
of  Mr.  Bennett's  article  were  developed  and  are  operated  almost  absolutely  without  any 
help  from  Western  engineers.  The  account  is  the  outcome  of  the' author's  recent  visit  to  the 
mines  and  smelters. — The  Editors. 

NEAR  the  center  of  the  beautiful  mountain  island  of  Shikoku, 
and  standing  rather  more  than  four  thousand  feet  above  the 
waters  of  the  Inland  Sea  of  Japan,  there  is  a  peak  of  sulphide 
copper  ore  which  has  become  a  center  of  industry  popularly  known 
throughout  the  Island  Empire  as  Sumitomo  Bessi.  Here,  for  cen- 
turies before  the  industrial  development  of  the  new  world  was  begun 
by  white  men,  the  Japanese  were  mining  in  a  crude  way  and  carry- 
ing the  ore  on  their  backs  in  small  wicker  baskets  (such  as  are  still 
used  for  coaling  ships  at  Nagasaki)  down  the  twelve  miles  of  arduous 
mountain  paths  to  the  smelters  on  the  shore  of  the  Inland  Sea. 

Today  the  marvelous  little  workers  are  still  at  the  pursuit  of 
burrowing  out  the  mountain,  but  a  vast  change  has  come  over  the 
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methods  of  working. 
Where  in  the  ancient 
times  only  a  paltry 
few  hundred  baskets 
of  ore  were  each  day 
borne  over  the  diffi- 
cult trails,  an  output 
of  9,000  tons  daily 
now  glides  down  a 
great  cable  way,  and 
is  carried  from  the 
foot  of  the  slope  by 
railroad  to  the  sea. 
In  short,  there  is  es- 
tablished at  Sumitomo 
Bessi  a  modern  min- 
ing plant,  modern  in 
all  essential  details  of 
engineering  con- 
struction, and  the  won- 
der of  the  transfor- 
mation is  that  it  has 
been  wrought  without 
the  direct  assistance 
of  a  single  foreign  en- 
gineer. Neither  has 
the  white  man  any 
place  in  the  present 
operation  of  the  mine,, 
and  there  are  cer- 
tainly no  foreigners  residing  within  fifty  miles  of  Bessi.  The  in- 
frequency  of  white  guests  is  partly  testified  by  the  unalloyed  courtesy 
and  hospitality  with  which  one  is  received,  and  which  inclines  one 
to  shame  for  our  abrupt  and  unceremonious  Western  manners.  The 
white  man  is  always  most  welcome  in  a  social  way,  but  his  technical 
advice  is  neither  asked  nor  needed.  Indeed,  the  amazement  mani- 
fested by  the  laborers  at  my  appearance  completed  the  evidence  of  the 
infrequency  of  foreign  visitors  at  the  mine.  Sumitomo  Bessi  is  a 
characteristic  Japanese  enterprise,  not  only  engineered,  built,  and 
managed,  but  owned  by  Japanese  interests  solely.    Except  for  the 
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partial  supply  of  machinery  and  the  marketing  of  its  products,  this 
great  industrial  enterprise,  one  of  the  principal  in  Japan,  is  inde- 
pendent of  the  rest  of  the  civilized  world. 

The  ore  at  Bessi  is  in  the  form  of  a  rich  sulphide,  lying  in  rather 
thin  lodes,  which  have  a  slope  of  about  forty  degrees  toward  the 
North.  It  so  happens  that  the  lode  outcrops  near  the  crest  of  the 
mountain  ridge,  and,  as  the  formation  of  the  country  is  nothing  less 
than  alpine,  the  problem  of  transportation  is  the  most  difficult  that  the 
management  has  had  to  meet.  The  manner  of  the  solution  of  this 
problem,  without  in- 
curring overwhelming 
expense,  is  the  feat 
that  first  impresses  the 
visitor. 

Between  the  mine 
and  the  sea,  transpor- 
tation is  effected  by 
combinations  of  cable- 
ways  and  steam  rail- 
ways. Going  inland, 
up  the  valley,  there  is 
six  miles  of  railway 
penetrating  as  far  as 
possible  into  the  rug- 
ged fastnesses.  At  a 
point  high  up  on  the 
mountain,  several  thou- 
sand feet  above  the 
termination  of  the 
lower  railway,  but  ac- 
tually hardly  more  than 
a  mile  distant,  there 
begins  a  second  rail- 
road which  ascends  the 
culminating  ridge  and 
winds  around  the  peak 
to  the  mine  shaft.  The 

LOOKING  DOWN  THE   MAIN   CABLEWAY,  SHOWING 
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of  this  upper  section  of  roadway  were  taken  up  the  mountain  in  ox- 
carts with  almost  incredible  labor.  The  gap  between  the  two  rail- 
way sections  is  bridged  by  a  cableway  which  would  command  much 
interest  but  for  another  and  greater  one  that  overshadows  it. 


MAIN  CABLEWAY  CROSSING  A  GORGE.     MAIN  TRANSMISSION  LINE  ON  THE  RIGHT. 


About  three  years  ago  it  was  found  that  the  transportation  system 
just  described  was  insufficient  for  the  increasing  output  of  ore,  and  a 
new  system  was  built,  to  supplement  the  old,  from  the  terminus  of 
the  lower  railway  to  the  mine.  Since  the  establishment  of  the  new 
system  one  properly  describes  a  visit  to  Bessi  as  "going  up  into  the 
mine/'  which  is  a  remarkable  reversal  of  customary  procedure.  A 
tunnel,  more  than  a  mile  in  length,  has  been  driven  horizontally 
straight  into  the  mountain,  meeting  the  main  shaft  2,000  feet  below 
the  surface.  Thus  the  most  expeditious  way  is  to  enter  the  shaft  at 
the  foot  and  go  up  into  the  mine.  Most  of  the  ore  is  now  lowered 
from  the  several  levels  to  the  foot  of  the  shaft  and  taken  out  through 
the  tunnel.  From  the  mouth  of  the  tunnel  there  is  still  an  interval 
of  two  miles,  which  is  bridged  by  the  greater  cableway  before  noted. 
The  construction  of  this  cableway  is  remarkable,  even  to  those  well 
acquainted  with  large  engineering  feats.  There  are  two  heavy  steel 
cables  supported  on  steel  towers,  the  descending  line  being  1  y2  inches 
in  diameter,  the  ascending  1*4 inches  in  diameter.  A  third  running 
cable  carries  the  conveyors  up  and  down,  or  rather  affords  a  retard- 
ing influence,  for  the  weight  of  the  descending  ore  is  a  source  of 
tremendous  excess  energy,  which  is  absorbed  at  the  upper  end  by  an 
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elaborate  hydraulic  friction  brake  through  which  the  running  cable 
passes.  The  valley  in  which  this  cableway  lies  is  a  marvelous  com- 
bination of  the  ruggedness  and  softer  beauty  which  is  characteristic 
of  interior  Japan.  Dense  and  brilliantly  colored  foliage  abounds,  but 
the  topography  is  nevertheless  so  rugged  that  some  of  the  spans  of  the 
cableway  are  well  up  toward  a  half  a  mile  in  length,  while  in  one 
place  a  long  tunnel  has  been  driven  to  permit  its  passage  through  a 
projecting  spur  of  the  mountain ;  a  construction  device  certainly  very 
novel,  if  not  exactly  unique,  in  the  history  of  engineering. 

The  climb  up  the  mountain  trail,  which  with  devious  turns  and 
twists  follows  the  general  direction  of  the  cableway,  is  an  experience 
never  to  be  forgotten.  The  photographs  give  but  inadequate  ex- 
pression to  the  beauty  of  the  Japanese  landscape,  which  here  grows 
ever  more  wonderful  as  the  winding  way  is  ascended.  Turning  to 
material  things  there  is  evidence  on  every  side  of  the  work  of  these 
resourceful  and  industrious  little  men.  Straight  up  the  mountain 
runs  the  high-tension  transmission  line  carrying  power  to  the  mine. 
It  is  substantially  built  in  the  most  approved  modern  fashion,  with 
double  poles  and  cross  arms  to  withstand  the  fierce  storms  which 
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occasionally  sweep  this  country.  On  the  other  hand  is  observed  a 
flume  for  carrying  the  drainage  water  from  the  mine.  High  over 
all  this  is  stretched  the  cable,  and  its  endless  chain  of  slowly  moving 
buckets.  In  some  places  the  elevation  above  the  trail  is  so  great  that 
the  cables  are  almost  invisible  to  the  naked  eye,  and  the  buckets 
themselves  appear  against  the  clouds  like  a  procession  of  flies  crawl- 
ing across  a  ceiling. 

At  the  tunnel  entrance  to  the  mine  new  evidence  of  the  spirit  of 

progress  is  encoun- 
tered, in  a  fully 
equipped  electric  mine 
railway,  which  runs 
through  the  tunnel  to 
the  shaft.  The  loco- 
motives are  American- 
built  and  are  equipped 
with  500-volt  motors. 
Otherwise  the  rolling 
stock  is  Japanese  in  de- 
sign and  manufacture. 
Again,  inside  the  mine, 
modern  machinery 
holds  sway.  Air  com- 
pressors, induction-mo- 
tor driven  and  supply- 
ing an  immense  equip- 
ment of  drills,  are  situ- 
ated at  various  points 
in  chambers  excavated 
for  the  purpose  out  of 
the  solid  rock,  off  the 
regularly  traveled 
paths.  Standing  inside 
it  is  difficult  to  con- 
ceive that  the  scene  is 
not  laid  in  one  of  the 

MAIN    TRANSMISSION   LINE,   11,000  VOLTS.  THE 

steep  ascent  is  indicated  by  the  great  American  copper 

zig-zag  path.  mines,  and  admiration 

The  flume  carrying  drainage  water  from  the  mine  is  shown         .  £  . 

directly  beneath  the  transmission  line.  increases    I  Of   the  pro- 
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ficiency  of  the  self- 
taught  Orientals  who 
planned  and  executed 
the  work  without  any 
extended  previous  ex- 
perience, and  without 
direct  assistance  from 
the  western  world. 
The  illusion  o  f  a 
typical  occidental  mine 
setting  is  enhanced  by 
the  half  light  and  by 
the  grime  on  the  faces 
of  the  workmen,  which 
prevent  the  discern- 
ment of  facial  types. 

In  the  organization 
there  is  no  radical  dif- 
ferentiation from  oper- 
ating practice  in  the 
western  mining  world. 
There  is  the  complete 
staff  of  drill  runners, 
miners,  helpers,  tram 
men,  and  the  rest.  The 
impression  is  finally 
perfected  by  the  con- 
stant passage  back  and 
forth  of  electric  loco- 
motives, with  whirring 
gears,  and  the  "  chug- 
chug  "  of  innumerable  air  compressors  from  far  and  near.  In  short, 
there  is  nothing  of  the  fabled  oriental  lassitude  about  the  inside  of 
Sumitomo  Bessi.  One  thing  only  served  to  remind  me  of  the  oriental 
nature  of  my  surroundings,  and  it  appeared,  too,  strangely  at  odds 
with  the  other  details.  The  occasional  appearance  of  mine  captains 
invariably  caused  their  subordinates  to  bend  themselves  double  in  the 
good  old  oriental  fashion,  observed  even  in  the  intensely  practical  and 
modern  surroundings. 

It  has  been  noted  that  Sumitomo  Bessi  has  many  electric-driven 
compressors,  and  is  using  rock  drills.   The  bulk  of  the  drilling,  how- 


PATH   APPROACHING   THE   TUNNEL   ENTRANCE  OF 
THE  MINE. 
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ever,  is  still  done  by  hand;  but  the  apparent  disregard  of  the  dictates 
of  modern  practice  is  logically  based  on  the  factor  of  expense,  for  the 
hand  drillers  cost  less  than  30  cents  per  day.  There  may  be  observed 
numerous  other  details,  which  at  first  sight  tend  to  indicate  lack  of 
enterprise;  but  investigation  always  reveals  that  what  appears  on  the 
surface  to  be  poor  practice,  is  only  the  rational  result  of  exceedingly 
cheap  labor.  In  my  estimation  this  very  discernment  of  the  real 
merits  of  the  question  concerning  the  extent  to  which  labor-saving 
devices  shall  be  adopted  bespeaks  initiative,  well  calculated  to  dispel 
the  popular  notion  that  the  Japanese  are  solely  imitators.  Certainly 
one  would  be  inclined  to  suppose,  under  the  generally  accepted  belief 
in  Japanese  ultra-progressiveness,  that  the  managers  of  this  mine, 
with  their  abundance  of  capital  and  resources,  would  introduce  a 
complete  equipment  of  modern  machinery  without  fully  weighing  the 
comparative  cost  of  operation. 


SHAFT  HOUSE  AND  BUILDINGS  AT  THE  HEAD  OP  THE  MAIN  SHAFT  OF  SUMITOMO 

BESSI. 


The  method  of  mining  is  the  familiar  drifting  and  stoping,  modi- 
fied of  course,  by  the  fact  that  the  ore  can  always  be  slid  down  instead 
of  hauled  up  to  the  surface;  it  is  only  a  question  of  time,  however, 
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before  new  works  will  carry  the  mine  below  the  level  of  the  discharg- 
ing tunnel,  when  conventional  methods  will  be  adopted.  The  con- 
centrating and  crushing  plant  is  located  at  the  mouth  of  the  tunnel, 
where  the  ore  is  received  direct  from  the  tramway.  The  crushing 
equipment  is  of  Blake  manufacture.  From  the  crushers,  belt  con- 
veyors carry  the  ore  to  points  from  which  it  is  drawn  directly  into 
buckets  of  the  cableway.  The  entire  system  of  concentrators,  crush- 
ers, and  conveyors  is  motor  driven. 


NEAR  THE  TUNNEL  ENTRANCE,   ON  THE  MAIN  PATH,   SHOWING  THE  DRAINAGE 


FLUME   AND   COOLIES   CARRYING   FUEL   AND   SUPPLIES   TO   THE  MINE. 

In  the  evening,  after  having  been  fairly  saturated  all  day  in  this 
grimy,  modern  mine  atmosphere,  I  ate  supper  with  my  hosts  in  the 
ancient  oriental  way,  seated  on  the  floor,  dressed  in  a  kimona  and 
manipulating  chop  sticks  (with  varying  success).  Niedlgss  i<£3ay, 
it  was  difficult  to  accept  with  equanimity  the  complete  and  utter 
transition,  but  I  was  soon  put  at  my  ease  by  the  natural  and  unosten- 
tatious hospitality  of  my  hosts. 

In  view  of  the  obviously  great  consumption  of  power,  a  keen 
curiosity  as  to  the  source  thereof  was  certainly  pardonable.  The 
town  on  the  shore  of  the  Inland  Sea,  some  ten  miles  distant  from  the 
mine,  where  all  the  mine  supplies  are  landed  and  where  the  ore  is 
shipped  is  Niihama,  which  being  translated  is  "Newport."  Here, 
where  ample  condensing  water  is  available,  there  has  been  erected  a 
plant  containing  two  large  condensing,  direct-connected  generator 
sets,  both  supplying  3-phase,  30-cycle  current  at  11,000  volts.  Besides, 
there  is  one  small  unit  of  90-kilowatts  capacity  and  3,500-volts  press- 
ure.   Supplementing  this  steam-driven  equipment  there  is,  in  the 
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mountains,  near  the  mine,  a  Pelton  water-wheel  set.  The  trans- 
mission lines  are  the  acme  of  stability  and  sound  construction,  and 
altogether  the  power  supply  and  transmission  layout  is  as  fine  a  high- 
tension  system  as  can  be  conceived.  In  connection  with  the  Pelton 
set  there  was  observed  an  interesting  institution.  The  acid  nature  of 
the  water  has  put  out  of  commission  all  the  automatic  governing  de- 
vices thus  far  tried,  and  in  place  thereof  sits  a  stolid  little  Jap  care- 
fully adjusting  the  gate  opening  according  to  the  load.  It  is  safe  to 
say,  under  the  peculiar  economic  conditions,  that  the  cheapness  and 
efficiency  of  this  form  of  governor  is  beyond  dispute. 


PASSENGER  TRANSPORTATION  FROM  THE  LOWER  TO  THE  UPPER  RAILWAY. 


The  hand  of  the  all-powerful  and  paternal  government  was 
apparent  everywhere,  and  it  was  especially  noticeable  from  an  engi- 
neering point  of  view.  Under  the  voltage  standards  laid  down  by 
law,  certain  precautions  against  accident  are  demanded  where  a  volt- 
age of  over  350  is  used,  that  being  the  divisional  point  between  low- 
pressure  and  high-pressure  practice,  as  is  500  or  600  volts  with  us. 
The  lower  limit  of  strictly  high-voltage  practice  is  3,500  volts.  Hence 
this  rating  for  the  small  generator  in  the  power  plant  and  of  the 
Pelton  wheel  set  was  devised.  At  the  time  I  was  unable  to  discover 
the  reason  for  the  adoption  of  these  unusual  pressure  standards,  en- 
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tirely  out  of  keeping  with  the  rest  of  the  world.  This  illogical  dis- 
crepancy is  certain  to  be  a  source  of  ever  recurring  difficulty  as  the 
industrial  development  of  Japan  progresses. 

There  may  be  seen,  in  the  pictures  showing  the  pathway  up  the 
mountain  to  the  mine  entrance,  a  wooden  flume,  which  bears  evidence 
again  of  the  close  surveillance  of  the  government.  Through  this 
flume,  which  is  about  four  square  feet  in  section,  the  strongly  acid 
drainage  water  from  the  mine  is  carried  ten  miles  to  the  sea,  to  pre- 
vent its  discharge  into  the  rice  fields  at  the  foot  of  the  mountain, 
which  are  kept  flooded  from  early  Spring  until  Autumn  by  the  entire 
flow  of  the  mountain  streams  diverted  by  irrigation  channels.  For- 
merly the  drainage  of  the  mine  was  turned  directly  into  these  streams, 
so  that  it  ultimately  had  a  bad  effect  on  the  rice  crops  in  the  adjacent 
lowlands.  At  the  first  manifestation  of  this  injury,  the.  ever  watchful 
government  stepped  in  and  placed  its  veto  on  the  arrangement.  The 
mine  management  was  then  compelled,  at  great  expense,  to  build  a 
system,  ten  miles  in  length,  of  flumes  and  tunnels  leading  direct  to  the 
sea.  The  government  inspectors  keep  a  close  and  constant  watch  of 
this  system  and  demand  the  immediate  stoppage  of  the  slightest  leak, 
which  results  in  a  high  maintenance  expense  to  the  mine  managers. 
Thus  does  the  government  of  Tokyo  look  out  for  the  interests  of  the 
common  people. 

And  now  we  may  touch  upon  the  most  striking  evidence  of  all, 
of  the  close  supervision  of  the  government  and  the  way  in  which  it 
has  effected  construction  and  operation  at  the  Bessi  mine.  As  one 
approaches  Niihama,  the  first  thing  that  attracts  attention  from  a 
distance  is  the  forest  of  brick  chimneys ;  the  largest  a  good  200  feet 
in  height,  with  innumerable  smaller  ones  grouped  about  it.  Except 
for  the  lack  of  smoke  the  impression  is  rendered  at  once  of  a  great 
modern  industrial  plant.  Closer  approach  reveals  that  only  one  or 
two  of  these  chimneys  seem  to  be  in  use,  and  even  these  do  not  emit 
the  white  smoke  that  usually  belches  from  a  sulphide-ore  refining 
plant.  On  going  ashore  the  visitor  is  struck  by  the  aspect  of  deser- 
tion and  neglect  that  prevails,  except  at  certain  points  where  machine 
and  repair  shops  are  in  operation.  The  great  chimney,  previously 
noted,  belongs  to  the  generating  station  for  the  mine. 

Now  there  arises  the  question,  where  is  all  this  immense  output  of 
copper  ore  taken  for  refining?  A  glance  out  to  sea  will  probably  re- 
veal a  steam  tug  with  a  string  of  strange  oriental  looking  barges  in 
tow,  and  this  gives  the  clue  to  the  mystery.  The  ore  is  towed  away 
in  boats  to  a  distant  smelter,  where  the  fumes  and  nauseous  odors 
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can  neither  injure  the  crops  nor  otherwise  cause  discomfort  to  the 
toiling  rural  population  in  the  district.  Regardless  of  the  immense 
amount  of  capital  invested  in  this  smelting  plant  at  Niihama,  the  gov- 
ernment prohibited  its  operation  and  the  management  was  compelled 
to  establish  an  entirely  new  smelting  and  refining  base  on  an  island, 
ten  or  twelve  miles  further  out  at  sea,  where  fumes  cannot  by  the 
slightest  possibility  injure  the  interests  of  any  of  the  subjects  of  the 
Mikado.  This  dictum  of  the  government  cost  the  Sumitomos  several 
millions,  and  yet  no  one  who  has  visited  the  Butte  copper  region, 
with  its  devastated  valleys  and  blackened  hills  nearly  bare  of  vegeta- 
tion, could  reasonably  contest  the  wisdom  of  the  Japanese  governmen- 
tal supervision.  In  its  movironment  of  beautiful  gardens  and  green 
fields  Sumitomo  Bessi  presents  a  very  marked  and  agreeable  contrast 
to  the  copper  mines  of  the  Western  Hemisphere,  and  one  cannot  but 
feel  the  foresight  of  the  government  in  so  carefully  guarding  the  wel- 
fare of  the  people  and  providing  against  the  annihilation  of  less 
material  things  in  the  onslaught  of  modern  industry.  It  would  seem 
almost  desecration  to  have  the  superb  scenery  of  Japan  ruined  by  the 
spirit  of  industrialism,  as  is  often  the  case  in  our  own  country. 

In  the  description  of  this  great  industrial  establishment  the  gen- 
eral survey  has  been  completed  excepting  the  smelting  plant,  which 
is  a  remarkable  institution  in  the  eyes  of  the  unfamiliar  foreigner, 
although  it  is  accepted  as  commonplace  by  the  Japanese  connected 
with  Sumitomo  Bessi.  The  island  on  which  the  smelters  are  located 
is  composed  of  two  rocky  and  precipitous  mounds,  one  consider- 
ably larger  than  the  other,  the  two  connected  by  a  narrow  neck  of 
land,  so  that  they  resemble  in  the  distance  a  grotesque,  thin  waisted 
war-ship  half  out  of  water.  The  larger  of  the  islands  is  reserved  for 
the  homes  of  the  workmen,  the  company's  native  hotel,  and  houses 
of  the  officers  of  the  staff.  The  other  mound  is  completely  covered, 
from  shore  to  shore,  over  its  entire  surface,  with  the  ovens,  furnaces 
and  auxiliary  machinery  of  the  smelting  plant.  Night  and  day,  year 
in  and  year  out,  this  island  is  a  busy  hive  of  ultra-modern  industry, 
and  yet  it  is  probably  not  visited  by  a  white  man  more  than  once  in 
the  course  of  a  whole  year.  Could  there  be  a  more  convincing  com- 
mentary on  the  reliance,  energy,  and  intelligence  of  the  people  who 
operate  the  property? 

The  metallurgical  process,  which  is  called  the  "  Mabuki  method  " 
is  in  some  details  peculiar  to  Japan,  and  is  therefore  deserving  of 
special  description.  The  ore,  on  arriving  at  the  smelter  in  the  queer 
looking  ore  boats,  is  first  hoisted  into  bins  by  a  small  steam-driven 
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THE  SMELTING  PLANT.      THE  LOWER  VIEW  SHOWS  ORE  BOATS  UNLOADING. 


mine  hoist.  From  the  bins  it  is  delivered  to  the  stalls  for  roasting; 
each  stall  being  charged  with  crushed  ore  and  about  10  per  cent  of 
wood.  The  whole  charge  is  carefully  clayed  over.  Then  ensues  the 
roasting,  which  requires  about  30  days  and  results  in  reduction  of 
sulphur  from  36^2  to  yy2  per  cent.  The  roasted  ore  is  then  charged 
into  water- jacketed  furnaces — which,  by  the  way,  are  of  Japanese 
construction.  The  charge  is  completed  with  about  15  per  cent  flux 
(pebbles)  and  17  per  cent  coke.  Air  at  about  18  centimetres  pressure 
is  supplied  by  standard  blowers,  250  cubic  feet  of  free  air  being  de- 
livered per  square  foot  of  tuyere  area.    All  the  furnaces  are  con- 
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THE   RESIDENTIAL   DISTRICT   AT   THE   SMELTING  PLANT. 
The  company's  hotel  is  in  the  center  of  the  lower  picture. 


nected  in  batteries  to  the  main  flues  by  horizontal  downtakes.  The 
flues  are  provided  with  discharge  gates  for  dust,  which  is  tapped 
off  three  times  a  day  and  contains  about  4  per  cent  of  copper.  This 
dust  is  compressed  into  bricks  by  hand  and  dried  over  special  ovens, 
the  heat  for  which  is  supplied  by  masses  of  red-hot  slag  taken  from 
the  furnaces.    The  device  results  in  a  notable  saving  of  fuel. 

The  matte  (running  about  30  per  cent  copper  and  22  per  cent 
sulphur)  is  run  into  moulds  and  afterwards  broken  by  hand  and 
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charged  in  stalls  for  roasting  again.  Only  6  per  cent  of  fuel  is  added 
for  this  calcining  process,  which  requires  about  three  weeks  and  re- 
suits  in  reduction  of  sulphur  from  22  per  cent  to  10  per  cent.  Next 
the  roasted  matte  is  mixed  with  10  per  cent  of  coke  and  charged  into 
round,  water- jacketed  furnaces.  From  these  furnaces  the  matte,  con- 
taining 75  per  cent  copper  and  20  per  cent  sulphur,  is  run  into  rever- 
beratory  furnaces.  On  the  surface  of  the  metal  in  these  furnaces 
there  is  played  an  air  blast  having  8  pounds  pressure,  heat  being  de- 
rived from  coal  in  the  ordinary  way.  The  copper  from  these  furnaces 
runs  about  99  per  cent  pure,  while  the  skimming  contains  30  per  cent 
copper.  Skimmings  are  charged  back  direct  into  the  round  furnaces, 
while  the  copper  is  passed  on  to  another  set  of  reverberatory  refining 
furnaces  where  the  finished  product,  about  99.8  per  cent  pure,  is 
reduced  and  run  into  wire  bars. 

A  portion  of  the  product  of  Sumitomo  Bessi  is  used  at  home,  but 
foreign  shipments  to  all  parts  of  the  world  are  very  large.  The  pro- 
portion of  the  product  shipped  abroad  is  steadily  increasing,  and  it  is 
probable  that  in  the  future,  the  world  will  look  to  Japan  for  much  of 
its  supply  of  raw  copper.  The  export  product  goes  mostly  to  Great 
Britain,  and  the  users  of  electrical  machinery  of  British  manufacture 
would  doubtless  be  very  much  surprised  if  they  knew  how  much  of 
the  copper  in  their  machines  had  been  delved  from  the  earth  by  these 
industrious  natives  in  the  heart  of  Japan,  a  country  which  less  than 
half  a  century  ago  played  no  part  in  the  industrial  or  political  pro- 
gress of  the  world. 

The  details  of  the  ownership  and  the  labor  management  of  this 
center  of  copper  production  are  most  interesting.  The  thousands  of 
workmen,  together  with  the  engineers  and  managers,  seem  in  a  gen- 
eral way  to  form  one  great  family  and  the  principal  owner  is  a  young 
Japanese,  "  Sumitomo  "  by  name  and  resident  in  Osaka.  Sumitomo 
is  one  of  the  Japanese  captains  of  industry,  and  his  interests  include, 
beside  the  mine,  a  great  steel  plant  and  many  lesser  industries.  His 
name  is  known  throughout  Japan,  as  are  leaders  of  industrial  pro- 
gress known  in  the  United  States;  but  there  is  attached  to  it  no 
shadow  of  calumny.  Sumitomo  is  reverenced  and  respected  by  the 
common  people,  in  a  way  very  refreshing  to  one  accustomed  to  the 
conditions  in  the  United  States.  Sumitomo's  genius  seems  to  lie  in 
the  selection  of  able  assistants,  more  than  in  any  other  of  the  qualities 
of  leadership.  His  managers  are  intelligent,  energetic,  and  other- 
wise men  of  fine  personality.  The  manager  of  Sumitomo  Bessi  in 
particular,  Mr.  Nakata,  is  a  man  of  rare  quality.  The  first  character- 
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istic  that  impresses  one  is  his  quiet  dignity,  but  it  is  immediately 
apparent  that  this  reserve  is  born  of  the  consciousness  of  unusual 
ability,  tested  and  proven  in  a  thousand  ways.  Under  Mr.  Nakata 
are  the  chief  engineer,  Mr.  Imada;  the  mechanical  engineer,  Mr. 
Hagio;  the  smelting  engineer,  Mr.  Kajiura,  and  the  electrical  engi- 
neer, Mr.  Nishikawa,  all  specialists  of  the  highest  attainments. 

The  great  army  of  laborers  and  their  wives  and  children  regard 
Sumitomo  as  their  chief  and  benefactor,  and  there  has  never  been 
the  slightest  dissatisfaction  with  his  administration,  so  that  the  organ- 
ization of  labor,  such  as  holds  in  this  country,  is  quite  unknown. 
Most  of  the  people  have  been  born  in  the  environment,  and  are  in- 
trinsically a  part  of  the  great  mechanism.  In  fact,  Sumitomo  Bessi 
exhibits,  in  its  organization,  a  solution  of  the  labor  problem  as  near 
perfect  as  man  can  hope  to  achieve. 

Working  at  the  mine  alone  there  are  a  total  o'f  6,000  laborers  and 
miners,  and  in  addition  to  this  there  is  the  official  staff  of  more  than 
700.  The  average  wage  of  these  contented  laborers  is^  22  cents  per 
day,  United  States  gold.  Again,  at  the  smelter  there  is  a  total  of 
about  1,700  people  employed  at  an  average  wage  of  23  cents  per  day. 
The  visitor  may  be  at  first  at  a  loss  to  account  for  the  satisfaction  of 
the  workmen  with  the  seemingly  small  wages,  especially  if  he  has 
had  experience  with  miners  in  the  United  States;  but  investigation 
reveals  the  characteristic  state  of  affairs  upon  which  the  satisfaction 
is  built.  The  company  provides  for  the  wants  and  cares  for  the 
welfare  of  each  and  every  individual  in  the  establishment.  Houses 
that  are  comfortable,  from  a  Japanese  point  of  view,  are  afforded  the 
workmen  and  their  families  at  a  nominal  rental  of  about  20  or  25 
cents  per  month.  Each  house  is  equipped  with  a  big  brick  oven  for 
cooking  purposes,,  and  each  village  has  its  water  supply,  of  which 
the  purity  is  maintained  with  scrupulous  care.  More  than  all  this, 
there  is  in  each  town  a  hospital  of  ample  size  where  the  sick  and 
injured  are  given  every  comfort  and  care,  at  the  expense  of  the  man- 
agement. Schools  are  maintained  for  the  children,  and  the  moral  and 
mental  health  of  adults  is  provided  for  in  a  regular  routine  of  the 
simple  amusements  of  which  the  people  are  fond,  mainly  athletic 
sports  and  boat  races.  In  short,  every  real  need  is  provided  by  the 
employer  to  make  lives  of  these  poor  people  worth  the  living.  The 
same  can  hardly  be  said  of  any  great  mining  center  in  the  western 
world.  The  result  of  this  judicious  administration  is  a  smooth  and 
regular  movement  of  the  wheels  of  labor  that  enables  Bessi  to  pro- 
duce her  copper  at  a  price  that  makes  export  to  foreign  markets  not 
only  practicable  but  profitable. 


ORGANIZATION  AND  ECONOMY  IN  THE 
RAILWAY  MACHINE  SHOP. 


By  H.  W.  Jacobs. 

V.    ERECTING-SHOP  ECONOMIES. 

With  this  article  Mr.  Jacobs  rounds  out  his  discussion  of  the  mechanical  and  physical  prob- 
lems of  reorganizing  the  railway  shop  for  the  maximum  of  efficiency  and  economy.  The  series 
began  in  our  issue  for  September  last,  and  the  successive  numbers  have  made  a  practical  hand- 
book of  money-saving  management  and  practice  through  improvements  of  operations,  redesign 
of  machines,  standardization  of  tools  and  parts,  centralization  of  manufacture,  and  intelligent 
oversight  over  supplies  and  output.  We  hope  soon  to  supplement  this  phase  of  the  matter  by 
a  demonstration  of  the  more  distinctively  "human"  elements  of  the  case — an  argument  for 
"The  Square  Deal  in  the  Railway  Shop." — The  Editors. 

HIGH-SPEED  steels  and  redesigned  machine  tools  have 
worked  great  improvements  in  machine-shop  production. 
Have  all  the  other  departments  been  improved  to  keep  pace 
with  the  machine  shop?  The  blacksmith  shop  with  its  Bradley 
hammers,  bolt-headers  and  bulldozers,  and  accompanying  oil  fur- 
naces, has  made  rapid  strides ;  and  the  boiler  shop  with  its  hydraulic 
forming  press  and  rivetter,  gasoline  and  oil  heaters,  and  annealing, 
furnace,  together  with  all  the  pneumatic  tools,  is  well  in  line;  but 
how  about  the  erecting  shop?  Here  we  find  little  or  nothing  has 
been  or  is  being  done.  True,  there  is  now  and  then  a  cylinder  boring 
bar  or  probably  a  rotary  planer  for  valve  seats,  and  perhaps  a  few 
antiquated  air  motors;  but  close  scrutiny  reveals  the  fact  that  the 
tools  in  the  erecting  shop  are  sadly  in  need  of  attention,  for  the 
reason  perhaps  that  it  has  never  been  thought  necessary  to  give  to  the 
men  those  individual  tools  which  diminish  the  manual  labor  and 
consequently  decrease  the  number  of  hours  and  the  cost  of  production. 

One  great  hindrance  in  erecting  shops  is  a  lack  of  standards.  An 
instance  is  that  of  ball  joints  on  dry  and  steam  pipes.  With  a  stand- 
ard radius  for  these  joints  and  forms  to  suit,  all  steam-pipe  and  dry- 
pipe  joints  could  be  finished  without  the  annoying  delay  of  making  a 
sheet-iron  template  for  each  joint,  and  steam-pipe  rings  could  be  kept 
in  stock  with  the  ball  joint  finished,  requiring  only  a  few  minutes  work 
to  cut  it  off  for  height  when  one  is  wanted.  The  laborious  job  of  grind- 
ing a  dry  pipe  into  the  flue  sheet  could  be  eliminated  by  the  use  of 
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forms,  and  the  time  reduced  from  eight  or  ten  hours  to  one  and  one- 
half  or  two.  The  same  is  partially  true  of  the  stand-pipe  and  throttle 
joints;  by  having  all  joints  of  standard  radius,  an  interchange  of 
parts  would  be  effected  in  a  short  time  in  many  cases,  avoiding 
serious  delays  in  engines  leaving  the  shop. 

Washout  plugs  form  another  case  where  a  standard  taper  is  indis- 
pensable, as  by  bringing  all  plugs  to  that  standard,  interchangeability 
and  greater  safety  as  regards  the  danger  of  blowing  out  are  secured. 

A  standard  taper  for  all  engine  bolts  could  be  easily  arranged, 
and  by  maintaining  it  a  great  saving  of  labor  could  be  effected.  With 
all  reamers  of  standard  taper,  bolts  could  be  turned  and  fitted  to 
blocks  at  the  lathe  and  kept  in  stock  finished.  The  erecting  men 
would  then  be  enabled  to  have  a  bolt  on  hand  when  they  are  ream- 
ing holes,  obviating  the  necessity  for  the  machine  men  to  go  into 
the  erecting  shop,  to  caliper  the  hole,  and  to  return  again  to  put  the 
bolt  into  the  hole  and  file  it  if  necessary.  The  size  and  length  of  all 
boiler  studs  could  be  taken  and  a  number  given  to  each  size,  and 
they  could  be  kept  in  stock  and  handled  as  easily  as  spring  cotters. 
It  would  first  be  necessary  to  check  over  all  the  boiler  taps  and  have 
them  conform  to  a  given  standard.  The  same  standardizing  could 
be  carried  out  in  all  cab  brass  work  and  boiler  mountings,  cylinder 
cocks,  boiler  checks,  and  relief  valves,  so  that  all  joints  would  be  of 
the  same  radius,  and  valves  of  the  same  size  could  be  interchanged. 

Anyone  with  knowledge  of  work  in  the  erecting  shop  can  readily 
see  how  much  it  would  be  of  advantage  if  all  spring  rigging  and 
driver-brake  pins  were  standardized,  numbered,  and  kept  in  stock. 
Why  should  a  machinist  earning  33  cents  per  hour  be  allowed  to 
spend  from  twelve  to  fifteen  hours  truing  up  the  journals  on  a 
tumbling  shaft,  when  a  machine  can  be  made  to  do  the  work  far 
better  in  one  and  one-half  hours?  Or  why  should  a  man  be  com- 
pelled to  ream  holes  by  hand  in  close  quarters  where  an  air  motor 
could  not  be  used  directly,  when  a  geared  device  could  be  made  to 
permit  the  use  of  a  motor? 

A  few  devices  which  aid  erecting  work  are : 

A  bar  and  mandrel  for  hanging  guides  instead  of  the  old  method 
of  using  a  line ;  a  hydraulic  piston  extractor ;  an  air  gun  or  a  cannon 
for  stubborn  frame  bolts  in  place  of  a  sledge  and  a  lot  of  muscle;  a 
suitable  air  motor  for  a  valve-setting  machine.  Why  have  four  men 
pull  in  a  cylinder  bushing  with  a  big  wrench  when  one  man  can  do 
it  with  an  air  motor  and  the  gear  of  a  boring  bar?  Again,  if  a 
pneumatic  hammer  is  essential  to  a  boiler  maker  chipping  and  caulk- 
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ing  a  seam,  why  is  it  not  as  essential  to  a  machinist  when  chipping  a 
cylinder  saddle  or  filleting  a  frame  for  shoes  and  wedges? 

Another  need  is  for  a  more  careful  watch  over  air  tools,  to  see 
that  they  are  economical  as  to  the  use  of  air  or  are  discarded  when 
unfit  for  use.  In  the  condition  in  which  they  are  kept  there  are  many 
occasions  where  it  is  more  economical  to  drill  by  hand  than  to  use 
the  air  motors.  A  sufficient  quantity  of  air  drills  and  hammers  is 
the  first  requisite  of  an  erecting  shop  and  it  is  important  that  they  be 
kept  in  the  best  working  condition. 

Another  feature  is  an  equipment  of  hand  tools.  I  have  seen  a 
machinist  spend  forty-five  minutes  tapping  a  hole  in  a  boiler  sheet 
with  a  worn-out  tap  when  it  could  be  done  in  five  minutes  with  a 
good  tap,  and  I  have  seen  reamers  ruined  by  having  the  wrench  not 
fit  properly  and  turn  the  corners  of  the  square.  I  have  seen,  too, 
seven  hours  spent  in  drilling  out  a  bolt  when  two  would  have  suf- 
ficed with  a  proper  equipment  of  twist  drills  and  sockets,  and  four 
hours  spent  reaming  a  hole  where  one-fourth  the  time  was  spent 
waiting  for  another  man  to  get  through  with  a  reamer. 

Following  are  some  devices  needed  in  erecting  shops: 

Stand  for  setting  stack  saddle  from  nozzle  base;  device  for 
quartering  wheels ;  air  device  for  use  when  reaming  holes  vertically ; 
numbered  templates  for  blacksmith  and  erecting  shops,  for  equalizers 
and  driver  brake  hangers;  jigs  for  drilling  piston  glands,  back  cylin- 
der heads,  steam  chests  and  glands,  cylinder  frames,  etc.,  to  afford 
interchangeability ;  jigs  for  compound  crossheads  to  allow  guides  to 
be  hung  standard. 

Miscellaneous  Economies. — We  have  followed  through  the  con- 
ception of  standardized  engine  parts  and  its  practical  application  in 
manufacturing  methods  in  shops,  together  with  the  methods  of 
handling  the  shop  work  as  effected  with  the  plan  of  standardized 
repairs.  There  are  numerous  minor  advantages  that  may  be  sum- 
marized here,  incidental  to  a  thorough  working  out  of  good  system., 
We  might  thus  enumerate  the  branches  to  which  intelligent  study  of 
conditions  and  application  of  systems  should  be  applied: — 

1.  The  routing  of  work  through  the  shops. 

2.  The  handling  of  shop  orders. 

3.  The  making,  providing,  and  using  of  standard  blue  prints. 

4.  The  establishment  of  shop  sub-stores. 

5.  The  standardization  of  air-tool  equipment. 

6.  The  supervision  by  a  single  expert  of  power  plants  and  ap- 
purtenances, steam,  electric,  air. 
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7.  The  classification  under  individual  foremen  and  by  whole 
shops  of  the  pay-roll,  with  an  analysis  of  the  same. 

8.  The  introduction  of  a  system  of  reward  according  to  individual 
effort. 

9.  The  offering  of  bonuses  for  saving  material. 

10.  The  proper  consideration  of  overcharges,  or  "  surcharges," 
in  comparing  shop  costs  with  manufacturer's  prices. 

Let  us  take  up  further  examination  of  these  points  seriatim: 
1. — There  is  often  great  confusion  and  unnecessary  delay  in 
handling  any  particular  job,  or  series  of  jobs,  through  the  different 
departments  of  a  shop,  or  even  in  one  department,  and  there  is  a  gen- 
eral lack  of  system  in  placing  the  work  in  order  of  its  importance. 
Two  very  simple  methods  of  handling  and  routing  work  are :  First, 
to  have  a  board  sub-divided  according  to  the  shops  and  the  indi- 
vidual machines,  gangs,  smith  fires,  benches,  or  men,  in  the  various 
departments,  with  tags  or  pegs  representing  a  particular  part  having 
work  done  on  it.  From  this  board  a  daily  sheet  may  be  drawn  show- 
ing the  progress  each  day  through  each  department,  and  as  the  work 
on  each  locomotive  or  shop  order  is  scheduled  according  to  the  re-, 
quirements  of  the  operating  department  or  the  store  department,  the 
detail  elements  of  the  whole  job  in  each  case  can  be  provided  for 
like  the  operation  of  a  regular  train  schedule  or  time  table.  Second, 
the  articles  themselves  may  be  provided  with  tags  indicating  whence 
and  whither,  with  days  and  hours  for  delivery  to  and  by  each  repay- 
ment. Red  or  green  tags  might  indicate  rush  jobs — but  these  tags 
should  be  under  the  hat  of  the  superintendent  of  shops  and  doled  out 
by  him  for  rush  jobs  only. 

2. — As  the  shopping  of  engines  is  dependent  on  the  requirements  of 
the  operating  department  and  traffic,  so  the  urgency  and  amount  of 
shop-order  manufacturing  depends  on  the  requirements  of  the  store 
department,  in  so  far  as  that  department  foresees  coming  demands  or 
has  to  fill  requisitions  from  outlying  points.  The  men  in  charge  of 
shop-order  work  at  the  central  shops  should  therefore  act  in  thorough 
accord  with  the  store  department,  studying  its  needs,  fulfilling  its 
requirements  systematically  and  promptly.  The  store  department, 
on  the  other  hand,  should  furnish  its  information  in  specific  form 
and  should  insist  on  the  requisitions  bearing  all  the  necessary  in- 
formation before  they  leave  the  division  stores  keeper's  hands.  Shop 
orders,  or  store-order  work,  should  be  confined  to  the  central  shops 
and  practically  none  be  permitted  at  any  outlying  point,  even  though 
in  some  instances  such  manufacture  might  be  done  just  as  cheaply 
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at  the  small  shops  as  centrally.  The  reason  for  this  is  that  there  is 
apt  to  be  a  lack  of  uniformity  of  standards. 

3.  — At  the  time  when  a  railroad  decides  to  standardize  its  engines 
it  will  also  be  well  for  it  to  systematize  its  mechanical  engineer's 
office  thoroughly.  The  tracings  should  be  reduced  to  a  few  stand- 
ard sizes,  three  or  four  sizes  in  the  relation  of  multiples  being  suffi- 
cient. As  it  is  usual  to  have  margins  and  a  regular  form  of  title  for 
these  tracings,  it  will  be  advantageous  to  have  the  tracing  cloth  cut 
up  into  trimmed  sheets  and  printed  with  marginal  lines  and  such 
other  indications  as  appear  on  each  and  every  drawing.  This  will 
save  the  draughtsman's  time  in  unrolling  and  cutting  off  the  tracing 
cloth,  will  save  waste  in  cloth  itself  if  the  standard  sizes  are  made 
with  reference  to  commercial  width  of  drawing  cloth,  and  the  print- 
ing will  be  found  to  be  cheaper  than  the  old  hand  method.  On  these 
tracing  sheets  drawings  of  all  standard  parts  will  be  made,  and  blue- 
prints sent  to  the  various  shops,  properly  receipted  for.  These  blue- 
prints should  preferably  be  mounted  on  a  heavy  pasteboard  and 
shellacked  over,  and  a  standard  blue-print  rack  supplied  each  shop  in 
which  to  keep  them  so  that  the  drawing  of  any  part  may  be  quickly 
located.  When  this  system  of  standard  blue  prints  is  first  put  into 
practice,  one  man  should  go  from  shop  to  shop  seeing  that  it  is  prop- 
erly installed  and  that  the  blue  prints  are  used  by  the  .men  on  the 
work  and  the  work  done  in  accordance  with  them.  Thereafter,  per- 
haps once  a  month,  someone  from  the  mechanical  engineer's  office 
should  make  a  tour  of  the  road  both  for  inspection  and  to  ascertain 
the  local  shop  needs. 

4.  — These  sub-stores  save  a  good  deal  of  time  and  bother.  The 
material  in  them  should  be  drawn  on  requisitions  in  just  the  same 
manner  as  from  the  general  store  house,  and  the  requisitions  turned 
over  at  the  end  of  the  day  to  the  regular  stores  keeper.  The  fore- 
man of  the  shop  or  department,  or  his  clerk,  will  have  charge  of  the 
sub-store  and  an  inventory  should  be  taken  at  least  once  each  week 
so  as  to  keep  the  accounts  for  material  straight.  I  should  advocate 
such  sub-stores  for  small  and  frequently  used  material  only.  The 
articles  kept  by  these  sub-stores  should  of  course  be  carried  in  the 
stock  account  of  the  regular  stores  department. 

5.  — In  two  articles  appearing  in  this  Magazine  in  December,  1904, 
and  February,  1905,  on  railroad-shop  tool  rooms,*  this  standardiza- 
tion of  air-tool  equipment  was  explained.  To  recapitulate  briefly, 
three  or  four  types  of  air  motors  and  air  hammers  are  selected  as 
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standard  and  such  extra  parts  as  may  be  required  are  either  pur- 
chased from  the  manufacturer  or  made  and  kept  in  the  central  manu- 
facturing tool  room.  Any  expensive  air-tool  repairs  are  made  in 
this  central  tool  room,  the  motors  or  hammers  being  shipped  in  by 
express,  duplicates  having  been  sent  out  to  the  local  shops  to  take 
their  place  immediately  on  notice  of  their  being  out  of  commission. 
In  this  way  the  small  outlying  points  will  always  have  a  sufficiency 
of  air-tool  equipment  in  good  order,  and  the  repairs  of  this  class  of 
tools,  on  which  the  depreciation  is  very  high,  owing  to  the  extremely 
hard  service  to  which  they  are  of  necessity  almost  always  subjected, 
will  be  reduced  to  a  low  figure. 

In  order  to  have  pneumatic  tools  operate  in  a  satisfactory  manner, 
a  sufficient  supply  of  dry  air  must  be  maintained  at  proper  pressure, 
and  to  do  this  considerable  care  is  required  in  locating  the  intakes  of 
the  air  compressor,  in  operating  the  compressor,  and  in  looking  after 
the  non-leakage  of  the  pipes  and  the  cooling  of  the  air  before  it 
reaches  the  machines,  with  provision  for  trapping  any  entrained 
moisture.  Similarly  the  electric  lines,  generators,  and  motors  need 
to  be  kept  up.  There  is  no  more  elusive  yet  real  waste  of  power 
than  occurs  in  a  steam  line,  and  these  should  be  very  thoroughly  and 
frequently  inspected  in  order  to  maintain  them  in  efficient  Condition. 
Fuel  economies  in- the  boiler  plant  are  likewise  of  importance  and 
should  receive  a  broad,  comprehensive  study. 

7.  — It  is  a  very  easy  matter  when  once  the  pay  roll  of  any  given 
shop  or  division  of  a  railroad  is  classified  according  to  service 
rendered,  to  check  up  this  pay  roll  daily  according  to  the  men  who 
have  worked  and  determine  just  how  much  each  portion  of  the  work 
is  costing.  If  this  is  done,  actually  but  the  work  of  a  few  minutes 
each  day,  it  will  be  readily  shown  where  it  will  pay  to  concentrate 
one's  efforts  in  reducing  this  kind  of  expense,  and  a  careful  study 
of  the  conditions  of  the  group  that  promises  the  largest  reduction 
will  reveal  how  such  reduction  can  be  effected.  Under  this  kind  of 
system,  a  reduction  in  shop  operation  expense  of  from  20  to  40  per 
cent  can  very  easily  be  made  within  six  months  at  a  cost  of  less  than 
10  per  cent  of  the  reduction  itself.  This  kind  of  analysis  applied  to 
a  $5,000,000  a  year  pay  roll  for  locomotive  repairs  will  net  a  very 
handsome  saving. 

8.  — We  shall  touch  a  little  later  upon  the  subject  of  reward  for 
individual  effort,  but  it  should  be  stated  that  whereas  an  expense 
reduction  of  20  per  cent  or  over  can  be  attained  by  intelligent  analysis 
and  supervision  without  reduction  in  the  output,  an  increased  output 
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with  a  simultaneous  reduction  in  expense  can  be  attained  only  by 
interesting  the  men  financially  in  co-operating  to  this  end. 

9.  — Similarly  it  is  very  difficult  to  attain  any  tangible  results  in 
the  way  of  economical  use  of  materials  without  offering  some  sub- 
stantial form  of  reward  for  such  care. 

10.  — Under  "  surcharge  "  I  would  refer  to  an  article  by  Mr.  C. 
J.  Morrison  in  the  October,  1906,  issue  of  the  American  Engineer 
and  Railroad  Journal,  and  also  the  editor's  comment  in  the  same 
issue.  Mr.  Morrison  explains  the  surcharge  problem  in  detail  and 
gives  the  following  list  of  the  items  making  up  the  surcharge  account 
in  a  modern  railway  repair  shop: 

1.  Rent: 

A.  Depreciation  of  buildings — 4  per  cent  per  annum. 

B.  Interest  on  buildings — 4  per  cent  per  annum. 

C.  Interest  on  land — 4  per  cent  per  annum. 

D.  Repairs  to  buildings — material  and  labor. 

E.  Insurance. 

F.  Taxes. 

2.  Supervisory  and  Miscellaneous : 

A.  Superintendence  and  office. 

B.  Accounting. 

C  Drawing  room. 

D.  Spoiled  work. 

E.  Laborers  and  watchmen. 

3.  Machinery: 

A.  Depreciation  per  annum — 4  per  cent. 

B.  Interest  per  annum — 4  per  cent. 

C.  Repairs  (labor). 

D.  Repairs  (material). 

E.  Replacing  small  tools. 

F.  High-speed  and  other  steels. 

G.  Supplies. 

4.  Power,  Heat,  Light,  Water,  etc. : 

A.  Depreciation   per  annum — 4  per  cent )  n„   rn 

B.  Interest  per  annum-4  per  cent.  \  0n  buildinSs- 

C.  Depreciation  per  annum— 10  per  cent. )  Q         <  • 

D.  Interest  per  annum— 4  per  cent.         f  Un  machmery- 

E.  Wages. 

F.  Fuel.# 

G.  Repairs. 

H.  Supplies. 

I.  Lamps,  coal  delivery,  etc. 

These  items  expressed  as  a  percentage  of  the  pay-roll,  are  found 
to  average  for  a  number  of  shops,  as  follows : 


Rent 


Locomotive 

Car 

Department 

Department 

Total 

II.5 

8.1 

IO 

I3.8 

12.0 

I3 

26.6 

14.4 

2I 

8.1 

3-5 

6 

Power   , 

It  is  common  practice  for  railways  in  figuring  costs  of  their 

manufactured  products  to  consider  only  the  cost  of  rough  material 
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and  the  actual  cost  of  labor,  adding  from  10  to  15  per  cent  for  super- 
vision. When  costs  are  figured  in  this  way  the  prices  obtained  are 
low  as  compared  with  prices  submitted  by  manufacturers,  and  rail- 
road officials  congratulate  themselves  upon  a  cheap  output,  while  in 
reality  if  proper  surcharges  were  considered  they  would  be  surprised 
at  the  reasonableness  of  some  manufacturers'  prices. 

Individual  Effort  Rewarded. 

After,  and  only  after,  a  very  clear  idea  of  the  manner  in  which 
shop  betterment  is  going  to  be  carried  on  has  been  formed,  and 
largely  put  into  effect,  should  any  tampering  with  the  wage  system 
of  the  men  take  place.  The  day  or  hour  rate  is  objectionable  because 
the  man  is  paid  for  time,  and  not  for  output;  therefore  he  seeks  to 
put  in  as  much  time  as  possible  with  little  respect  to  rendering  a 
valuable  equivalent  for  his  wages,  and  the  time  he  puts  in  is  pref- 
erably over-time  and  over-pay.  The  straight  piece-work  system  has 
been  devised  to  overcome  this,  but  has  probably  been  the  cause  of 
greater  dissatisfaction  between  employer  and  employee  than  even  the 
inefficient  day-rate  system.  Some  form  of  premium  or  bonus  not 
interfering  with  the  man's  regular  daily  wages,  but  over  and  above 
and  in  addition  to  these  daily  wages,  should  be  devised  in  order  to 
have  a  smooth  and  satisfactory  basis  for  all  concerned.  Moreover, 
the  premium  or  bonus  should  not  be  for  a  certain  piece  or  standard 
operation,  but  the  individual  reward  should  be  determined  for  each 
individual  set  of  conditions.  For  instance,  for  two  men  running  two 
lathes  side  by  side  and  each  of  them  turning  out  the  same  piece  of 
work,  the  time  or  extra  money  allowed  to  each  man  for  the  per- 
formance of  this  work  should  be  governed  by  the  conditions  and 
capacities  of  each  of  the  machines  and  by  the  rates  of  pay  (presum- 
ably a  measure  of  the  efficiency)  of  each  man.  This,  in  brief,  is  the 
spirit  of  the  system  of  rewarding  labor  according  to  individual  effort ; 
it  is  a  system  based  upon  close  analysis  of  the  demands,  unit- 
operations,  and  other  conditions  governing  the  performance  of  each 
piece  of  work,  and  it  differs  from  the  usual  piece-work  or  premium 
method  in  that  guessing  is  eliminated  and  actual  observation  by 
practical  men,  checked  up  by  someone  expert  in  figures,  is  substituted. 

The  general  policy  of  the  thorough  carrying  out  of  such  a  system 
of  motive-power  and  shop  betterment  and  systematization  similar  to 
that  outlined  in  these  papers,  will  have  three  real  and  great  benefits. 

First,  that  part  of  the  operating  expense  known  as  repairs  and 
renewals  to  locomotives  and  machinery  will  be  very  materially  re- 
duced, thus  increasing  the  net  earnings  on  the  road. 
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Second,  the  motive  power  will  be  kept  up  in 
better  condition  and  kept  out  of  earning  service  a 
shorter  length  of  time,  thus  increasing  the  gross 
earnings  and  postponing  the  necessity  for  invest- 
ment in  additional  power. 

Third,  the  shop  output  will  develop  a  capability 
of  considerable  increase,  taking  care  of  in  a  large 
way  and  curtailing  what  would  in  the  normal 
course  of  events  be  future  shop  extensions.  These 
extensions  for  the  most  part  would  not  be  neces- 
sary ;  thus  additional  capital  investment  will  be  post- 
poned. Furthermore,  it  will  finally  become  practi- 
cable for  the  road  to  build  locomotives  in  its  central 
shops  at  a  low  figure. 

These  results  can  be  guaranteed  provided  the  bet- 
terment system  is  thoroughly  carried  out ;  they  can  be 
guaranteed  because  they  represent  what  has  been 
done  wholly  or  in  part  on  roads  in  our  experience. 
Education  and  Publicity. 

While  machines  and  methods  are  the  solid 
framework  of  production,  unless  the  co-operation, 
interest,  and  enthusiasm  of  the  men  can  be  obtained 
the  system  is  apt  to  be  lifeless.  So  it  may  be  said 
that  an  ability  to  get  close  to  the  men — to  gain  and 
hold  their  confidence — is  even  more  important  than 
method. 

To  gain  the  confidence  of  the  men  (not  so  easy 
in  the  constant  strife  and  misunderstanding  of  the 
labor  unions  today)  the  introducer  of  these  methods, 
or  his  representative  in  the  shop,  should  be 
a  practical  and  well  schooled  mechanic  himself, 
versed  in  the  failings  and  ideas  of  the  men  of  whom 
he  has  recently  been  one,  and  of  a  personality  com- 
manding, yet  carrying  with  it  an  enthusiasm  that 
is  contagious.  The  role  of  such  a  man  is  to  get  the 
drift  of  the  attitude  of  the  individuals  in  the  shop, 
to  be  able  to  recognize  the  leading  spirits,  and  to 
enlist  their  active  assistance  in  the  work.  This  is 
the  more  requisite  if  any  system  of  piece  work  or 
reward  according  to  individual  effort  is  being  in- 
troduced along  with  the  improved  methods. 
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In  dealing  with  the  men  complete  frankness  is 
necessary.  The  men  must  understand  that  the 
methods  and  objects  are  not  mysterious  nor  designed 
for  their  detriment.  Their  reward  should  be  com- 
mensurate to  the  hope  held  out  to  them,  and  the 
leading  men  especially  should  be  shown  considera- 
tion in  the  way  of  certain  favors,  such  as  being  per- 
mitted to  work  on  a  particular  machine,  which  is 
valued  by  them  more  highly  than  cold  cash  alone. 

To  dispel  the  feeling  usually  prevalent  that  the 
methods  are  mysterious  and  ultimately  injurious  to 
their  interests,  it  is  well  in  making  an  improvement 
of  any  machine  to  point  out  to  the  operator 
just  what  needs  are  in  view,  just  what  time  eco- 
nomies are  expected,  and  it  should  be  set  before 
his  reason  that  it  is  only  fair  the  company  should 
enjoy  some  return  on  its  investment  which  makes 
time  reductions  and  output  increases  possible.  Over 
against  this  picture  of  the  company's  interest,  which 
will  usually  appeal  to  the  fair  mindedness  of  a 
man,  there  should  be  set  a  statement  of  his  own 
advantages  under  the  new  system. 

In  order  to  enlist  the  co-operation  of  the 
higher  officials,  on  whose  authority  alone  such  sys- 
tems can  be  introduced,  it  has  been  found  most  ad- 
vantageous to  secure  accurate  time  records  under 
the  old  conditions,  and  under  the  new  ones  pro- 
posed, with  a  calculation  of  the  quantity  of  the  pro- 
duction in  each  case  and  the  monthly  or  annual 
savings  which  may  be  effected  under  the  changed 
method. 

To  urge  all  of  the  men  and  to  enliven  a  univer- 
sal enthusiasm  and  ready  will  among  them,  lan- 
tern-slide views  covering  different  phases  of  the 
betterment  work,  accompanied  by  a  clear  and  not 
too  technical  address,  are  very  effective.  They  are 
the  more  effective  if  the  plain  slides  from  well 
taken  photographs  are  supplemented  and  inter- 
spersed with  moving  pictures  of  active  operations 
in  the  shop.  We  illustrate  a  few  portions  of  films 
taken  with  this  end  in  view. 
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The  first,  page  531,  shows  a  limited  train  of 
the  road  rushing  out  of  the  picture.  This  picture, 
while  hackneyed  in  subject,  nevertheless  serves  to 
inspire  a  certain  patriotism  for  the  road. 

Next,  page  532,  the  spectators  are  led  into  the 
shop  where  they  see  a  large  overhead  electric  crane 
in  the  impressive  act  of  lifting  a  locomotive  off 
her  wheels  and  placing  her  upon  the  blocks  in  the 
erecting  shop.  It  may  be  mentioned  that  the  total 
time  consumed  in  performing  this  operation  was 
two  minutes  and  forty-five  seconds. 

Next,  on  this  page,  one  of  the  expert  and  speedy 
mechanics  in  the  act  of  planing  a  large  locomotive 
frame.  The  motion  is  realistic  and  the  man's  ef- 
forts, making  every  move  count  to  advantage— to 
the  company's  advantage  in  time  reduction  and  to 
his  advantage  in  increased  daily  pay — are  very  ef- 
fective. Moreover,  the  publicity  given  this  man 
causes  him  to  swell  with  pride,  and  among  the  spec- 
tators his  friends  share  this  feeling,  and  the  others 
look  forward  to  a  time  when  they  also  may  appear. 

Another  series,  page  534,  would  illustrate  the 
greater  effectiveness  of  pneumatic  rivetting  ham- 
mers than  of  the  old  perspiring  hand  methods. 
This  series  would  interest  whatever  boiler-makers 
may  be  present.  In  order  that  no  department  may 
be  neglected  it  is  well  to  have  illustrations  also  of 
blacksmith  work. 

It  may  be  stated  that  the  preparation  and  carry- 
ing through  of  photographic  illustrations  of 
methods  on  such  a  large  scale  is  an  expensive  pro- 
cess, running  far  up  into  the  hundreds  of  dollars. 
But  this  investment  is  quite  cheap  when  it  is  con- 
sidered that  these  views  are  not  only  shown  in  one 
shop,  but  may  be  taken  from  shop  to  shop,  from 
town  to  town,  instilling  interest  into  shop  men,  en- 
gineers, and  all  others  whose  helpfulness  is  worth 
anything.  Such  an  instrument  of  publicity  and 
frank  exposition  is  invaluable  in  averting  organized 
dissension  and  distrust  on  the  part  of  the  men. 
Especially  is  this  true  when  there  is  a  strike  on  the 
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road  and  the  men  filling  the  strikers'  places  are 
under  uncertainty  and  trepidation  as  to  their  treat- 
ment by  the  company. 

The  treatment  of  the  human  elements  in  the 
problem  of  railway  machine-shop  management  is, 
however,  large  enough  for  a  series  in  itself,  and 
quite  too  large  to  be  dismissed  in  a  few  paragraphs 
concluding  a  review  which  has  followed  only  broad 
outlines  in  the  administrative  policies  and  me- 
chanical equipment  and  processes  of  the  shops. 
With  this  number,  the  discussion  must  be  closed 
for  the  present.  I  hope  even  in  this  limited  scope 
it  has  sufficed  to  show  the  large  opportunity  open 
for  the  betterment  of  railway  machine-shop  opera- 
tion, and  the  efficacy  of  the  means  available  for  the 
reduction  of  costs  and  the  maintenance  of  the  oper- 
ative efficiency  of  the  motive  power  and  rolling 
stock. 

The  betterment  methods  detailed  in  these  papers 
are  not  untried  ideals  from  an  over-theoretical 
mind;  they  are  for  the  most  part  drawn  from  the 
practical  application  and  development  now  in  pro- 
cess, of  such  a  broadly  conceived  plan  on  one  of 
the  largest  Western  railway  systems  of  the  United 
States,  and  from  them  great  additional  net  earn- 
ings and  improved  power  conditions  have  already 
resulted. 

While,  however,  this  economy  and  increase  of 
efficiency  has  been  accomplished  through  the 
agency  of  these  methods,  the  credit  for  the  accom- 
plishment must  be  given,  as  always,  not  to  the  mere 
methods  themselves,  but  to  the  man  who  has  the 
temerity  to  push  them  through  the  inherent  im- 
pedence  of  practices  and  mentalities  rooted  firmly 
by  long  usage  and  establishment.  The  vice-presi- 
dent in  charge  of  operation  of  this  railroad,  Mr.  J. 
W.  Kendrick,  has  had  more  than  the  courage  of  his 
convictions ;  he  has  had  the  rare  quality  of  infusing 
into  his  men  an  enthusiastic  co-operation  unequaled 
in  the  inauguration  of  a  new  order  of  things. 
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By  Gibert  Cunningham  Terry. 

The  date  set  for  the  opening  of  the  Tehuantepec  Railway  is  a  particularly  timely  one  for 
reviewing  its  physical  aspects  and  its  traffic  relations  and  possibilities.  The  author  of  the  follow- 
ing article  is  resident  in  Mexico,  in  close  touch  with  engineering  affairs  and  economic  movements 
in  that  country.  The  conviction  expressed  as  to  the  likelihood  that  the  Tehuantepec  route  will 
prove  a  formidable  rival  to  the  Panama  Railroad,  unless  most  active  steps  are  taken  to  remodel 
and  reorganize  the  Isthmian  line,  was  strongly  stated  also  by  Mr.  John  P.  Wallace  in  his  testimony 
before  a  committee  of  the  United  States  Senate  last  spring.  The  question  will  turn  largely,  of 
course,  upon  efficiency  in  terminal  arrangements,  equipment,  and  management.  It  is  interesting 
for  the  friends  of  both  routes  to  compare  their  comparative  offerings  in  these  respects  at  the 
outset  of  the  new  line's  opening  to  public  service. — The  Editors. 

IN  or  about  the  year  1518,  one  Hernan  Cortes,  Spanish  gentleman- 
of-fortune,  made  landing,  with  his  followers,  in  the  Mexican 
city  of  Vera  Cruz.  What  (and  whom!)  he  did  in  that  beautiful 
tropical  City  of  the  True  Cross,  and  what  his  achievements  were  in 
the  other  regions  of  Mexico  visited  by  him,  any  schoolboy  can  tell 
you.  Suffice  it  to  say  that  after  he  had  conquered  and  looted  pretty 
nearly  everything  in  the  then-known  Mexico  that  was  worthy  of  his 
attention,  he  began  (like  that  other  great  conqueror)  to  sigh  for  more 
worlds  to  subdue.  His  attention  turned  itself  toward  the  south  and 
west ;  to  the  far  south,  he  was  told,  there  was  much  gold  and  other 
precious  treasure  and  wealth,  while  beyond  the  western  regions  lay 
the  road  to  the  Orient,  fabulously  rich,  unexplored,  and  full  of 
miraculous  promise. 

To  the  south,  first,  fared  Cortes  and  his  buccaneering  followers. 
The  harbor  of  Vera  Cruz  they  knew  to  be  dangerous,  for  at  the  time 
of  the  great  north  winds  such  ships  as  ventured  in  were  dashed  upon 
the  sands 'and  lost.  But,  sending  expeditions  down  the  coast  to  the 
south-east  of  Vera  Cruz,  Cortes  found  that  on  the  river  Coatzacoalcos 
there  was  a  beautiful  and  tranquil  harbor,  which,  while  easily  entered 
from  the  Mexican  Gulf,  was  yet  blessed  by  cool  winds  and  river 
breezes  which  bespoke  a  healthy  clime  and  corresponding  lack  of  the 
dread  vomito  of  yellow  fever. 
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Therefore,  the 
Spaniards  built  a  small 
fort  at  Coatzacoalcos 
and  left  a  small  colony 
there.  Then  Cortes, 
who  meanwhile  had  oc- 
cupied himself  explor- 
ing to  the  westward, 
laid  plans  before  King 
Charles  V  for  the  mak- 
ing of  a  wagon  road 
from  their  colony  of 
Coatzacoalcos  over  to 
the  Pacific  coast,  both 
for  the  carriage  of 
goods  and  the  ultimate 
fitting  out  of  a  fleet  to 
fare  westward  to  the 
Oriental  countries — on 
conquering  thoughts 
intent.  This  plan  found 
favor  with  the  Spanish 
king,  and  he  not  only 
map  showing  comparison  of  tehuantepec,  empowered  Cortes  to 
Panama,  and  Magellan  routes.  build  the  c  amino  real 

or  "  great  road,"  but  created  him  a  marquis  and  gave  him  immense 
grants  of  land,  in  Mexico. 

The  newly-created  marquis  was  a  man  of  energy  and  quick  action, 
and  he  at  once  began  to  build  his  road,  utilizing  land  along  the 
Coatzacoalcos  River  (which  is  navigable  for  over  sixty  miles)  and 
thence  westward  toward  the  Pacific.  So  was  inaugurated  the  first 
direct  communication  ever  held  between  the  Eastern  and  Western 
Oceans.  It  was  over  this  same  route  that  the  Argonauts  travelled, 
during  the  great  gold  rush  to  California,  in  the  year  1849. 

Centuries  after  the  death  of  Cortes,  that  great  traveller  Baron 
Humboldt  went  from  ocean  to  ocean  over  this  same  trans-isthmian 
road,  and  declared  that  thereon,  some  day,  would  rest  "  the  bridge  of 
the  world's  commerce." 

After  this,  during  many  decades,  little  attention  was  paid  to  the 
isthmus  region,  the  whole  of  what  is  now  "  United  Mexico  "  being 


THE  TEHUANTEPEC  RAILWAY. 


537 


racked  by  revolutions  and  internecine  strife.  It  was  not  until  after 
the  American-Mexican  war,  when  General  Santa-Ana  became  dicta- 
tor, that  the  isthmian  "  great  road  "  was  again  thought  of.  At  that 
time,  a  concession  was  granted  to  a  Mexican  to  build  a  railway  from 
Coatzacoalcos  over  to  Salina  Cruz,  on  the  Pacific.  But  the  conces- 
sionaire was  unable  to  handle  the  undertaking ;  his  grant  lapsed,  and 
the  camino  real  remained  in  statu  quo  for  another  half  century  or  so. 

When  Porfirio  Diaz  became  president  of  the  United  States  of 
Mexico,  in  1876,  the  Tehuantepec  Railroad  was  one  of  the  first  mat- 
ters to  receive  his  energetic  attention.  By  him,  during  an  interval 
lasting  from  1878  to  1892,  no  less  than  three  different  charters  were 
issued  to  as  many 
American  and  English 
concerns.  All  of  these 
failed  to  make  good. 
Then  Eads  endeavored 
to  build  a  ship  railroad 
across  the  Isthmus  of 
Tehuantepec.  His 
scheme  was  not  feasi- 
ble, though  it  received 
the  encouragement  and 
substantial  aid  of  many 
men  of  note,  among 
them  being  Matias 
Romero,  the  first  Mexi- 
can ambassador  to  the 
United  States.  Eads 
died,  a  bitterly  disap- 
pointed man,  declaring 
to  the  last  that  one  day 
his  project  would  prove 
itself  to  be  all  that  he 
had  claimed  for  it. 

At  last  a  charter 
was  granted,  in  1893, 
to  Stanhope,  Hampson 
and  Corthell,  under 
which  the  concession- 
aires bound  themselves 

1  THE  TEHUANTEPEC  RAILWAY  AND  THE  PROPOSED 

to  complete  the  lehuan-  eads  ship  railway. 
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Salina  Cruz  above ;  part  of  Coatzacoalcos  below. 

tepee  Railroad  within  fifteen  months,  at  a  cost  to  the  Mexican 
Government  of  $19,181,173.72.  However,  the  road  was  not  ready 
for  traffic  until  1895,  when  the  isthmus  was  finally  steel-spanned 
at  its  narrowest  point  (where  it  measures  only  130  miles)  by  a  rail- 
road rising  at  no  one  point  more  than  850  feet  above  sea  level. 
There  was  great  jubilation,  and  Mexico  solicited  the  world's  freight 
— at  which  auspicious  moment  it  was  discovered  that  while  the  rail- 
road undoubtedly  was  there,  ready  to  receive  and  handle  any  and  all 
freight  for  Oriental  and  Occidental  ports,  a  serious  handicap  existed 
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in  the  fact  that  the  railroad's  terminal  ports  at  both  Coatzacoalcos  and 
Salina  Cruz  were  inferior  in  all  respects,  and  in  fact  not  even  safe. 
Ships  that  put  in  to  them  ran  the  risk  of  foundering  on  numerous  dan- 
gerous sand  bars ;  there  was  no  secure  anchorage,  and  only  very  light- 
draft  vessels  could  safely  make  entry.  It  was  soon  evident  that  the 
isthmus  railway  was  a  mere  "white  elephant"  on  the  hands  of  the 
Mexican  Government — at  least,  until  the  dredging  and  remodelling  of 
the  Salina  Ghuz  and  Coatzacoalcos  harbors  could  be  effected.  And 
this  work,  of  course,  would  cost  far  into  the  millions. 

At  this  time,  agitation  was  rife  in  the  United  States  over  the  ques- 
tion of  "  Panama  versus  Nicaragua  Canal."  Probably  for  this  reason, 
Mexico  considered  it  useless  to  treat  with  the  former  country  with  a 
view  to  securing  monetary  and  professional  help  in  straightening  the 
isthmus  road,  and  building  deep-water  ports.  However  that  may  be, 
she  went  to  England,  and  England  responded  with  alacrity. 

Mexico's  nominal  partner  in  straightening  and  generally  repairing 
the  Tehuantepec  Railroad,  and  so  deepening  her  terminal  harbors 
that  even  the  greatest  battle-ships  can  dock  therein,  is  that  great  Eng- 
lish contractor,  Sir  Weetman  Pearson. 

Under  this  contract,  Pearson  and  the  Mexican  Government  have 
entered  into  a  partnership  for  the  operation  of  the  railroad  and  ports 
in  question,  the  Englishman  taking  entire  charge  of  the  construction, 
maintenance,  and  operation  thereof,  as  agent  and  representative  of 
Mexico.  The  whole  harbor  and  railroad  work  to  be  completed 
within  a  term  of  seven  years  from  the  date  of  the  contract,  December 
15,  1899.  Therefore,  the  end  of  the  present  year  (1906)  should  and 
will  see  this  important  undertaking  finally  concluded.  It  has  taken 
some  money,  to  be  sure !  Since  the  first  work  was  done  on  the  Tehuan- 
tepec route,  it  is  estimated  that  $70,000,000  has  been  expended,  and 
it  is  proposed  to  spend  almost  $30,000,000  more  in  perfecting  the 
railroad  and  harbor  works.  This  last  amount  is  part  of  $65,000,000 
authorized  by  the  Mexican  Government. 

While  the  isthmus  is  only  130  miles  wide  at  the  point  where  the 
railroad  is  built,  the  road  itself  has  been  so  surveyed  as  to  measure 
192  miles,  though  at  no  point  does  it  attain  an  elevation  of  more  than 
850  feet  above  sea  level.  It  rises  quite  gradually  from  Coatzacoalcos 
on  the  Gulf  coast  to  the  Chivela  pass,  which  is  the  highest  point  on 
the  divide,  being  about  730  feet  above  sea  level.  Much  heavy  con- 
structional work  has  been  called  for;  in  the  Malatengo  canon,  for 
example,  and  in  the  Chivela  pass  for  about  18  miles,  the  engineering 
problems  were  of  a  trying  nature.    At  Chivela,  it  was  necessary  to 
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construct  two  horseshoe  curves,  and  one  tunnel.  After  leaving 
Chivela,  the  descent  is  more  or  less  abrupt,  the  grade  being  in  places 
as  much  as  160  feet  to  the  mile. 

This  main  line  is  supplemented  by  a  branch  of  about  15  miles,  con- 
necting Julie  and  San  Juan  Bautista ;  at  Lucrecia,  connection  is  made 
with  the  Vera  Cruz  &  Pacific  Ry.  (which  is  now  operating  trains 
to  Vera  Cruz  and  Cordoba)  while  Pearson  has  just  secured  a  conces- 
sion to  build  a  third  line  of  15  kilometres  extending  from  the  main 
line  to  Minatitlan.  This  latter  short  line  is  being  built  in  order  to 
tap  the  oil-wells  which  the  Pearsons  have  been  sinking  during  the 
past  two  years  in  the  Minatitlan  district.  Several  successful  wells 
have  been  sunk,  and  now  the  oil  output  is  so  large  as  to  warrant  the 
erection  of  a  refinery,  and  the  construction  of  a  branch  railway  to 
connect  the  oil  field  with  the  outside  world.  Without  selling  a  drop 
of  this  oil,  the  product  will  be  of  the  greatest  value  to  the  Pearsons, 
who  can  then  stop  buying  Texas  oil  for  use  on  their  Tehuantepec 
road.  They  were  the  first  people  in  Mexico  to  use  oil  as  locomotive- 
fuel;  and  while  it  proved  to  be  highly  satisfactory,  the  cost  was 
excessive.   Native  oil  will  therefore  be  of  the  greatest  advantage. 


A  RIVER  STEAMER,  COATZACOALCOS. 


At  Coatzacoalcos,  the  river  forms  a  natural  harbor  of  almost 
unlimited  capacity,  with  an  average  depth  of  50  feet.  Therefore  the 
problem  which  the  port  engineers  had  to  solve  was  merely  the  re- 
moval of  the  bar  and  means  to  prevent  it  from  forming  anew.  The 
system  so  successfully  employed  at  the  mouth  of  the  Mississippi,  and 
tested  anew  with  equally  satisfactory  results  at  Tampico,  was  put 
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into  practice  here,  two  converging  jetties  extending  from  the  mouth 
of  the  river  into  the  sea  so  as  to  confine  the  current  in  as  narrow 
limits  as  possible,  and  thereby  to  scour  out  the  channel  across  the  bar. 
These  jetties  are  over  4,000  feet  long,  and  1,000  feet  apart. 


SANTA   LUCRECIA   BRIDGE   ON   THE   TEHUANTEPEC  RAILWAY. 


The  English  company  are  building  quays  that  extend  for  almost 
a  mile  along  the  river  front,  while  eight  steel  wharves  and  ware- 
houses are  being  completed,  as  well  as  several  miles  of  trackage.  All 
the  quays  are  provided  with  travelling  electric  cranes,  with  a  reach 
from  vessel  to  warehouse  or  cars  of  26.26  metres,  while  warehouses 
and  cars  are  equipped  with  removable  roofs  which  will  permit  of  the 
handling  of  freight  in  a  single  operation,  working  the  cranes  directly 
between  vessels  and  cars  or  warehouses. 

Other  notable  improvements  are  under  way  at  Coatzacoalcos — 
electric-light  plants  have  been  installed,  model  houses  erected  for 
company  employees,  good  hospitals  equipped,  while  sanitary  condi- 
tions, water-works,  street-cleaning  and  so  on,  receive  scrupulous 
attention.  There  has,  however,  never  been  any  great  amount  of  yel- 
low fever  or  other  tropical  sickness  on  the  Mexican  isthmus;  for, 
while  Tehuantepec  lies  within  the  tropics,  the  trade  winds  that  steadily 
blow  in  from  the  Gulf  assure  coolness  and  a  salubrious  climate. 
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At  the  beginning  of  its  operations,  in  December,  1906,  the  Tehuan- 
tepec  Railway  will  have  but  a  single  line  of  track,  though  a  double- 
track  is  assured  as  soon  as  the  freight  situation  requires  it.  The 
rolling-stock  at  the  present  time  consists  of  12,000  freight  cars  and 
50  engines,  while  supplementary  orders  for  more  cars  are  now  being 
filled.  The  equipment  of  the  Tehuantepec  road  is  of  the  most  modern 
description.  The  gauge  is  the  standard  one  of  4  feet  Sy2  inches. 
Bridges,  which  are  of  steel  with  abutments  of  solid  masonry,  are 
numerous ;  and  as  in  the  instance  of  that  over  the  Jaltepec  River,  at 
Santa  Lucrecia,  of  very  considerable  size.  This  bridge  is  560  feet 
long,  with  five  spans,  and  ties  of  creosoted  pine,  native  hardwood, 
and  California  redwood. 

Builders  of  this  tropical  railroad  have  often  stated  that  one  of 
their  most  difficult  problems  was  avoiding  being  entirely  overrun  by 
the  luxuriant  vegetation  which  thrives  all  along  the  route,  and  which, 
left  to  itself,  would  soon  cover  the  entire  track  and  stop  the  trans- 
portation. While  the  scenery  along  the  road  is  beautiful  beyond  all 
expression,  the  forests  being  a  great  green  jungle  of  palms,  huge 
tree-ferns,  and  other  tropical  plants,  over  which  the  most  exquisite 
orchids  climb,  it  certainly  does  not  conduce  to  successful  railroading; 
and  the  Tehuantepec  railway  builders  have  been  obliged  to  sprinkle 
the  entire  roadbed  with  chemicals  which  kill  off  all  encroaching  vines 
and  vegetation,  and  even  dry  up  their  roots. 

Probably  the  most  picturesque  scenery  in  Mexico  is  that  through 
which  the  line  of  the  Tehuantepec  Railway  takes  its  course.  Almost 
the  entire  run  is  through  dense  tropical  jungles,  where  the  engine's 
whistle  flushes  up  flocks  of  vivid  red  and  green  parrots,  guacamaya, 
and  other  tierra  caliente  creatures ;  from  time  to  time,  views  are  had 
of  the  great  coffee,  rubber,  and  banana  plantations,  with  their  thou- 
sands of  mixed  (very  mixed)  laborers,  there  being  employed  on  these 
plantations  Chinese,  Japanese,  negro  and  native  workmen.  Occa- 
sionally, the  train  stops  at  the  "  getting-off  place  "  for  some  of  these 
haciendas,  and  all  along  the  route  you  will  note  the  queer,  palm- 
thatched  huts  of  the  "  hot-country  "  peon,  with  their  huge  shadowing 
date-palm.  They  take  life  very  leisurely,  these  Mexican  peons  of  the 
hot  country;  mostly  the  entire  family,  in  a  very  small  amount  of 
clothing,  lounge  in  utter  dolce  far  niente  neath  the  shade  of  the 
sheltering  palm,  careless  as  to  what  the  morrow  may  bring  forth. 

But  the  show  place  par  excellence  of  the  isthmus  railway  is  the 
quaint,  flat,  red-tiled  town  of  Tehuantepec,  famed  mostly  for  its  ter- 
rific earthquakes  and  its  stately,  handsome  women.    No  visitor  who 
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TYPICAL  VIEWS  ALONG  THE  TEHUANTEPEC  RAILWAY. 
The  lower  one  especially  shows  the  dense  tropical  growth. 


has  experienced  the  one,  or  seen  the  other,  is  apt  to  forget  either  of 
these  attributes  of  Tehuantepec ! 

At  the  mid-way  station  point  of  Rincon  Antonio  are  located  the 
huge  station  house,  machine  shops,  and  neat,  solid  cottages  for  use 
of  the  employees.  Built  in  the  solid,  substantial  English  fashion, 
these  structures  were  put  up  at  great  expense,  and  will  assuredly  not 
rest  under  the  ban  of  "  flimsy  Jerry-built "  business. 
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The  harbor  works  on  the  Pacific  Coast  are  perforce  on  a  larger 
and  more  expensive  scale  than  is  necessary  for  Coatzacoalcos.  There 
was  no  natural  harbor- — nothing  but  an  open  roadway,  and  no  river 
to  give  a  basis  for  work,  as  on  the  Atlantic  side.  Though  the  site  is 
well  protected  with  two  jutting  ranges  of  hills,  a  harbor  had  to  be 
dug.  So  enormous  breakwaters  were  built  far  out  into  the  Pacific, 
and  these  form  the  outer  harbor,  extending  over  an  area  of  some- 
thing like  twenty  acres.  The  inner  harbor  has  been  entirely  the 
result  of  dredging,  and  is  about  3,000  feet  long  by  700  feet  wide. 


A  STREET   IN  TEHUANTEPEC. 


The  figures  in  the  foreground  illustrate  the  remarkable  headdress  for  which  the  Tehuantepec 

women  are  noted. 

It  is  lined  entirely  with  concrete  blocks  let  down  for  a  great  depth 
into  the  sand,  and  giving  a  secure  wall  for  the  building  of  docks  and 
the  anchoring  of  ships.  A  great  stone  wharf  has  been  built,  and  the 
inner  harbor  has  been  in  constant  use  for  several  months.  Of  the 
six  steel  wharves  and  warehouses  to  be  built  at  Salina  Cruz,  four 
have  already  been  finished,  and  are  in  use.  All  the  quays  are  pro- 
vided with  travelling  electric  cranes,  with  the  necessary  reach  from 
vessels  to  warehouses  and  cars. 

All  this  great  amount  of  harbor  work  has  been  done  under  great 
difficulties,  for  Salina  Cruz  is  a  stormy  place  at  times,  as  Pearson  & 
Company  would  agree,  for  during  the  course  of  one  earthquake  and 
tidal  wave  they  entirely  lost  their  great  "  Titan  "  crane,  and  suffered 
much  other  damage. 
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GROUP   IN  THE   TEHUANTEPEC  MARKET. 


r  Meanwhile,  the  big  dry  dock — which  is  to  be  one  of  the  largest 
on  the  Pacific — is  progressing  rapidly,  and  will  be  ready  for  use  in 
1907.  It  is  built  in  the  solid  rock,  dug  out  by  huge  drills  and  the  use 
ojf  the  most  modern  methods.  When  finished,  it  will  have  a  length 
of  630  feet,  a  width  of  70  feet,  and  a  depth  of  57  feet ;  in  other  words, 
it  will  be  amply  large  enough  to  accommodate  any  ship  that  at  present 
plies  the  Pacific  Ocean.  In  the  building  of  these  harbor-works,  more 
than  a  thousand  men  are  employed,  under  a  weekly  pay-roll  of  about 
30,000.00  pesos.  These  men  are  of  all  nationalities,  and  work  to- 
gether in  perfect  accord  and  harmony,  under  the  direction  of  English 
and  American  foremen. 

All  in  all,  Salina  Cruz  ought  to  be  able  to  handle  her  share  of  the 
world's  freight,  when  the  isthmus  railway  is  formally  opened  on 
January  1,  1907.  The  bay  at  this  port  is  very  wide  and  beautiful, 
fringed  about  with  typically  tropical  palm-trees  arid  protected  by 
high  foot-hills,  and  the  Mexican  Government  have  invested  large 
sums  of  money  in  town  improvements,  new  public  buildings,  and  the 
like.  Water  works,  electric-light  plants,  street  paving  and  cleaning, 
etc.,  are  in  active  progress,  and  eventually  the  Pacific  terminus  of  the 
Tehuantepec  Railway  should  be  a  very  beautiful  and  healthful  city. 

Now  that  these  deep-water  harbors  are  practically  completed,  the 
Tehuantepec  Railway  announce  their  ability  to  handle  immense  quan- 
tities of  freight  between  Oriental  and  Occidental  ports,  beginning 
with  the  first  of  January.  During  the  past  year,  one  line  (that  of  the 
Chinese  Commercial  Steamship  Company)  has  already  been  making 
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regular  trips  to  Salina  Cruz,  bringing  not  only  freight  for  Mexico 
and  the  United  States,  but  great  numbers  of  coolies  for  use  on  the 
isthmus  and  Southern  Mexico  plantations,  where  there  is  not  suffi- 
cient native  labor  to  supply  the  needs. 

At  the  present  moment,  the  Union  Iron  Works  are  completing 
three  new  steamships  for  the  American-Hawaiian  Steamship  Com- 
pany, to  be  used  on  the  new  line  which  this  company  propose  to 
establish  between  New  York  and  Honolulu,  in  connection  with  the 
Tehuantepec  Railway.  The  company  has  already  nine  vessels  in  ser- 
vice between  New  York  and  Hawaii,  on  the  Magellan  route.  Their 
tonnage  varies  from  6,000  to  12,000  tons  each,  and  the  new  boats  will 
be  of  like  capacity.  At  first,  two  lines  will  be  opened.  One  will  be 
a  service  between  Honolulu  and  New  York,  while  the  other  will  be  a 
coastwise  service  between  Salina  Cruz  and  the  Pacific  ports  of  the 
United  States.  Two  6,000-ton  vessels  will  be  used  in  the  coastwise 
service  between  Salina  Cruz,  San  Diego,  San  Francisco,  Seattle,  and 
Vancouver.  The  six  12,000-ton  ships  will  be  used  on  the  Pacific 
end  of  the  Honolulu-New  York  line,  and  the  four  8,000-ton  boats  on 
the  Atlantic  end.  On  their  western  voyages  the  ships,  which  will 
start  from  New  York,  will  stop  at  Philadelphia  and  New  Orleans 
before  reaching  Coatzacoalcos ;  and,  after  leaving  Salina  Cruz,  will 
touch  at  the  above-mentioned  west-coast  ports  before  reaching  Hono- 
lulu. On  Eastern  voyages  the  ships  will  sail  direct  from  Honolulu  to 
Salina  Cruz,  and  from  Coatzacoalcos  direct  either  to  New  Orleans 
or  Philadelphia,  dependent  upon  the  port  to  which  the  cargo  is 
consigned. 

Just  how  great  a  tonnage  of  freight  the  American-Hawaiian  Com- 
pany will  give  the  Tehuantepec  Railway  cannot  be  accurately  esti- 
mated at  this  time.  But  as  this  steamship  company  has  a  contract 
with  the  sugar  planters  of  Hawaii  for  moving  their  sugar  crops,  the 
Tehuantepec  will  certainly  get  all  the  sugar  which  is  moved  to  the 
refineries  in  either  New  Orleans  or  Philadelphia.  Last  year  the  sugar 
crop  of  the  Islands  amounted  to  430,000  tons,  of  which  230,000  tons 
were  refined  at  San  Francisco,  100,000  tons  were  shipped  to  Phila- 
delphia via  the  Magellan  route,  and  100,000  tons  were  moved  east 
via  the  Transcontinental  railways.  It  is  estimated  that  the  sugar  crop 
will  be  even  greater  this  year ;  and  all  the  sugar  which  previously  has 
been  shipped  east  by  rail  from  San  Francisco,  together  with  that 
which  has  gone  around  the  Horn,  will  be  taken  to  the  refineries  by 
the  American-Hawaiian  line,  via  the  Tehuantepec  Railway.  This 
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should  give  an  assured  eastern  tonnage  of  at  least  200,000  tons.  It 
is  a  question  as  to  what  the  western  tonnage  will  amount  to ;  but  it  is 
believed  that  in  a  short  time  the  westbound  movement  of  freight  will 
be  as  great  as  the  eastbound,  when  shippers  become  acquainted 
with  the  low  rates  to  be  obtained,  and  the  quick  service  that  will  be 
afforded. 

The  contract  between  the  American-Hawaiian  line  and  the 
Tehuantepec  Railway  is  not  for  any  set  term  of  years,  but  is  to  run 
until  the  Panama  Ganal  is  completed,  when  it  can  be  abrogated  by 
either  of  the  parties.  Whether  the  steamship  company  will  desire  to 
end  its  connection  with  the  Tehuantepec  at  that  time,  and  use  instead 
the  Canal,  will  depend  upon  conditions  which  will  then  exist.  At 
the  Canal's  present  rate  of  progress,  however,  it  will  hardly  be 
completed  for  twelve  to  fifteen  years,  therefore  it  is  impossible  to 
conjecture  the  conditions  which  will  then  obtain. 

Be  that  as  it  may,  the  average  saving  in  pure  distance  by  the 
Tehuantepec  route  over  Panama  to  all  points  on  the  Atlantic  coast  of 
the  United  States  and  Europe  is  about  1,250  miles.  The  average 
freight  steamer  makes  about  10  miles  an  hour,  or  say  250  miles  per 
day,  thus  requiring  five  days  longer  via  Panama,  assuming  the  time 
of  crossing  the  two  Isthmus  points  to  be  the  same.  It  will  take  a 
steamer  about  one  day  to  pass  through  the  Panama  Canal,  and  freight 
about  two  days  to  pass  over  Tehuantepec  from  ship  to  ship,  leaving 
still  four  days  to  the  advantage  of  the  latter  point.  The  extra  cost 
of  the  four  days  to  a  steamer — say  $2,000 — plus  Canal  tolls,  would 
make  a  5,000-ton  cargo  cost  about  $10,000  via  Panama.  It  is  not 
probable  that  the  cost  via  Tehuantepec  would  be  much,  if  any,  greater ; 
and  there  would  still  be  a  saving  in  time  of  four  days,  which  in  the 
case  of  quick  freight  is  a  desideratum  of  great  importance. 

The  opening  of  this  railway  across  the  Isthmus  of  Tehuantepec 
is  destined  to  be  of  great  importance  to  the  Middle  West  of  the 
United  States,  and  more  especially  to  the  great  Mississippi  Valley. 
In  his  report  to  the  United  States  Government,  Admiral  Shufeldt 
stated  that  a  canal  across  Nicaragua  or  Tehuantepec  would  come  to 
be  a  natural  prolongation  of  the  Mississippi  River  to  the  Pacific 
Ocean;  and  in  the  case  of  Tehuantepec,  would  bring  New  Orleans 
1,400  nautical  miles  nearer  to  San  Francisco  than  a  canal  via  Darien. 
The  distance  from  the  mouth  of  the  Mississippi  to  the  northern  ter- 
minal of  the  Tehuantepec  Railway  is  only  810  miles,  and  the  total 
distance  by  rail  and  water  from  Chicago  to  the  Pacific  Ocean  by  way 
of  the  Mexican  Isthmus  is  only  1,875  miles. 
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AMONG  THE   COFFEE  PLANTATIONS. 


Below,  growing  bananas  and  coffee;  above,  the  cabins  of  coffee  plantation  hands. 

First-class  passenger  rates  over  the  railway  will  be  about  four 
cents  Mexican  silver  per  kilometre,  or  five-eighths  of  a  mile,  and 
the  third-class  two  cents.  Eight  cents  per  ton  per  kilometre  will  be 
charged  for  first-class  freight,  while  the  lowest  charge  for  any  freight 
of  whatever  nature  will  be  three  cents.  As  Mexican  money  has  now 
the  standard  of  about  one-half  the  value  of  gold  money,  rates  on  the 
isthmus  railway  will  be  very  reasonable,  besides  which,  its  running 
cost  will  be  very  cheap,  most  of  the  labor  being  Mexican,  and  native 
oil  instead  of  foreign  coal  being  burned  in  the  locomotives.  Under 
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THE  PRESENT  ASPECT  OF  THE  HARBOR  OF  SALINA  CRUZ. 
By  courtesy  of  Sir  Weetman  Pearson. 

these  conditions,  freight  via  Tehuantepec  should  be  able  to  take  much 
lower  rates  than  that  via  the  Panama  Railway,  and  will  doubtless  be 
able  to  compete  favorably  with  the  Canal  route  itself,  though  it  is  not 
yet  known  what  Canal  toll  charges  will  be.  Probably,  however,  they 
will  be  on  a  par  with  Suez  rates,  which  are  $1.75  per  ton  of  freight 
carried  through  the  "  big  ditch." 

There  will  be  no  troublesome  and  delaying  consular  invoices, 
custom-house  inspections,  and  the  like,  to  delay  freight  going  over 
the  Tehuantepec  Railway.  In  other  words,  if  one  ships  a  carload  of 
(say)  cotton  from  New  Orleans  to  Hong  Kong,  it  will  only  be  neces- 
sary so  to  manifest  and  bond  it;  from  Coatzacoalcos  docks  it  will  be 
transferred  direct  to  Tehuantepec  freight  cars,  and  at  Salina  Cruz, 
several  hours  later,  your  cotton  will  be  loaded  onto  the  Chinese  steam- 
ship without  an  hour's  delay  for  the  taking  out  of  consular  invoice — ■ 
that  great  nuisance  in  foreign  shipping — or  inspection  by  the  custom- 
house. In  short,  so  admirably  has  been  carried  out  the  "  straighten- 
ing and  re-ballasting  of  the  Tehuantepec  National  Railway,  and  the 
dredging,  deepening  and  building  of  her  deep-water  harbors  "  (as 
reads  Sir  Weetman  Pearson's  contract  with  the  Mexican  Govern- 
ment), that  it  ought  to  be  able  after  January  first  largely  to  kill  the 
business  of  that  very  lame  line — the  "  Panama  Railway  "—and  who 
knows  but  what  it  can  yet  compete  very  favorably  with  the  Panama 
Canal?  At  least,  the  Tehuantepec  Railway  intends  to  have  a  "good 
try." 


THE  PLANNING  AND  CONSTRUCTION  OF  THE 
POWER  PLANT. 

V.    MAIN  AND  AUXILIARY  MACHINERY. 
By  A.  E.  Dixon. 

Preceding  sections  of  Mr.  Dixon's  discussion  have  covered  the  location  of  the  plant;  the  stor- 
age of  fuel;  boilers,  grates  and  chimneys;  natural  and  mechanical  draft,  and  water  supply  and  its 
purification.  His  February  paper  will  deal  with  a  matter  of  increasing  interest  and  importance — 
gas-producer  plant  in  connection  with  gas  engines  as  prime  movers. — The  Editors. 

IN  settling  upon  the  apparatus  to  be  installed  in  a  power  plant  first 
cost  is  important;  so  likewise  is  it  important  that  the  continuous 
operation  of  the  plant  be  insured  by  the  use  of  suitable  and  well 
designed  machinery.  There  is  nothing  so  nerve-racking  as  keeping 
a  plant  in  operation  in  which  the  machines  required  to  be  "  dry- 
nursed  "  through  the  week  and  then  demand  the  exclusive  services 
of  a  machine  shop  on  Sunday — unless  it  may  be  a  street-railroad  plant 
where  the  machine  shop  works  six  days  to  keep  the  plant  going  on 
Sunday.  There  are  some  personal  elements  which  cannot  be  neg- 
lected— for  instance,  the  operating  engineer  who  is  convinced  that 
the  machine  he  runs  is  the  best  and  made  by  the  best  people,  will  get 
better  results  than  the  man  who  is  indifferent ;  and  while  it  is  impos- 
sible to  value  such  a  spirit,  it  makes  a  difference  not  only  in  repairs 
but  in  operating  expenses.  A  certain  amount  of  intelligence  and 
skill  is  required  in  the  operation  of  any  machine ;  the  "  fool-proof  " 
machine  has  not  yet  been  devised. 

A  few  years  ago,  before  the  advent  of  the  steam  turbine,  the 
layout  of  steam-power  plants  had  become  very  nearly  standardized, 
when  once  the  capacity  of  the  plant  and  the  size  of  the  units  was 
determined.  The  appearance  of  the  turbine  has  produced  a  great 
change,  not  only  in  plant  layout  but  in  many  of  the  details;  super- 
heaters, for  instance,  are  being  installed  in  turbine  plants  in  the 
United  States,  although  they  have  been  used  for  a  number  of  years 
in  continental  Europe  in  reciprocating-engine  plants;  high- vacuum 
condensers  were  also  called  for  and  successfully  built.  In  the  United 
States  the  temperature  of  superheated  steam  is  rarely  more  than 
200°  F.  higher  than  that  due  to  the  pressure,  the  steam  temperature 
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being  in  some  of  the  recent  plants  +581 0  F.,  while  elsewhere  tem- 
peratures as  high  as  +75°°  F.  have  been  used  without  causing 
trouble. 

The  steam  turbine,  while  it  is  the  latest  prime  mover,  will  never 
entirely  displace  the  reciprocating  engine,  though  owing  to  its  lower 
price  per  unit  with  auxilliaries  and  to  its  higher  rotative  speeds,  it 
has  pre-eminent  advantages  in  the  generation  of  electrical  power,  even 
should  it  not  be  able  to  equal  the  reciprocating  engine  in  steam 
economy.  The  steam  engine,  however,  is  not  obsolete  for  electrical 
purposes  and  some  very  large  units  are  under  construction  at  pres- 
ent. Gas  and  oil  engines  are  by  no  means  new,  but  for  years  they 
were  procurable  only  in  comparatively  small  sizes,  and  as  their  mak- 
ers were  not  connected  with  electrical  lines  there  was  a  great  deal 
of  difficulty  in  introducing  them  for  this  purpose ;  nevertheless  a  num- 
ber of  gas-driven  electrical  plants  were  constructed  and  operated 
successfully.  The  large  gas  engine  is  on  the  market  and  units  of 
4,000  kilowatts  are  now  being  erected  for  electrical  generation.  This 
line  of  machinery  is  almost  without  exception  in  the  hands  of  con- 
cerns who  have  had  but  a  cursory  interest  in  electrical  lines,  and  the 
numerous  machines  in  operation,  some  driving  alternators  in  parallel, 
are  in  most  cases  found  in  metallurgical  plants.  The  gas  engine  has 
in  the  past  been  retarded  more  through  the  mis-directed  efforts  of 
its  friends  than  by  its  opponents. 

There  are  two  types  of  steam  turbines — the  "  impulse  "  and  the 
"  reaction  " — of  each  of  which  there  are  several  makes  upon  the 
market.  It  is  extremely  doubtful  whether  there  is  any  difference  in 
the  steam  economy  of  these  machines  when  new,  and  the  question  of 
the  maintenance  of  economy  cannot  be  definitely  settled  at  present 
owing  to  the  short  time  they  have  been  in  use ;  this  likewise  applies 
to  the  costs  of  repairs  and  up-keep;  these  questions  are  very  im- 
portant, and  it  is  probably  advisable  to  require  the  builder  to  give  a 
guarantee,  secured  by  a  suitable  bonding  corporation,  that  the  cost  of 
repairs  will  not  exceed  an  agreed-upon  figure  for  a  term  of  years. 
The  available  data  in  regard  to  the  steam  consumption  of  turbines 
rests  almost  entirely  upon  tests  made  by  their  builders  in  the  shops 
without  the  supervision  of  disinterested  experts ;  and  by  reason  of 
the  comparative  newness  of  the  art,  publicity  has  not  been  extensively 
sought.  The  steam  turbine  is  at  present  in  the  same  transition  stage 
that  the  steam  engine  passed  through — in  fact,  is  still  passing  through 
in  its  later  stages ;  but  owing  to  the  many  advances  made  in  accurate 
methods,  the  turbine  will  pass  the  early  portion  of  its  transition  in  a 


FIVE  OF  THE  NINE  7,500  HORSE-POWER  ALLIS-CHALMERS  VERTICAL-HORIZONTAL 
ENGINES,  "  SUBWAY  "  POWER  HOUSE  OF  THE  INTERBO ROUGH 
RAPID  TRANSIT  CO.,  N.  Y. 

The  engines  are  capable  of  a  maximum  of  12,000  horse  power.    The  view  is  taken  from  the 
vertical  low-pressure  side.    Built  by  the  Allis-Chalmers  Co. 


much  shorter  time  than  was  required  by  the  reciprocating  engine  to 
reach  a  corresponding  point  of  development. 

With  respect  to  the  position  of  the  axis  of  the  rotor,  turbines  may 
be  classed  as  horizontal  or  vertical ;  a  very  large  majority  of  the  tur- 


ENGINE  ROOM  OF  LONG  ISLAND  CITY  POWER  STATION,  PENNSYLVANIA,  NEW  YORK  AND  LONG  ISLAND  RAILROAD 

Three  5,500-kilowatt  Westinghouse-Parsons  turbines,  installed.    Alberger  surface  condensing  outfit  below. 
By  courtesy  of  George  Gibbs,  Chief  Engineer  E.  T. 
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A  RICE  &  SARGENT    VERTICAL  CROSS-COMPOUND    ENGINE  AT  THE  HAWTHORNE 
WORKS  OF  THE  WESTERN  ELECTRIC  CO.,  CHICAGO,  ILL. 

Cylinders  32  and  62  by  48  in. ,  2,700  horse  power,  100  revolutions,  condensing. 
Made  by  Providence  Engineering  Works. 

bine  builders  favor  the  horizontal  machine,  and  there  are  more  of 
that  type  in  actual  use.  The  horizontal  turbine  can  be  installed  in  a 
low  building,  and  the  condenser  (should  individual  condensers  be 
used)  can  be  installed  between  the  piers  of  the  foundation,  the  con- 
denser auxilliaries  being  located  in  the  basement;  this  arrangement 
is  often  found  in  reciprocating  engine  plants.  It  is  comparatively 
easy  also  to  open  a  machine  of  this  type  by  lifting  off  the  upper 
portion  with  the  crane ;  the  generator  is  out  of  the  way  and  the  elec- 


GENERATING  ROOM,  EDISON  ELECTRIC  ILLUMINATING  CO.,   BOSTON,  MASS. 

Shows  two  of  the  three  5,500-kw.  6,600-volt  Curtis  steam  turbo-alternators  with  Worthington  condensers  built  into  the  base  of  the  turbine 

installed  by  the  General  Electric  Co. 
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trical  gang  does  not  interfere  with  the  steam  end.  In  some  of  the 
early  machines  considerable  trouble  occurred  owing  to  the  blades 
stripping ;  this  trouble  was  due  in  part  to  the  fact  that  the  expansion 
of  the  casing  with  regard  to  the  base  was  not  properly  allowed  for. 

The  vertical  turbine  requires  considerable  height  of  building,  this 
height  being  increased  where  the  condenser  is  built  into  the  base  of 
the  machine.  Sufficient  headroom  must  be  provided  to  permit  of  the 
revolving  field  being  lifted  clear  of  the  armature.  But  this  unit  is 
often  a  compound  machine,  made  up  of  three  superimposed  pieces 
of  apparatus,  and  necessarily  takes  up  but  little  floor  space;  it  also 
has  the  advantage  that  there  are  few  joints  to  leak  and  the  steam 
connection  to  the  condenser  is  the  most  direct  possible.  In  some 
cases  the  base  condenser  is  not  used.  One  of  the  disadvantages  of 
the  base  condenser — in  fact,  of  all  condensers  which  are  connected 
to  the  unit  they  serve  without  the  interposition  of  shut-off  valves — 
arises  from  the  fact  that  it  is  impossible  to  repair  the  condenser  or  to 
put  in  new  tubes  without  shutting  the  entire  unit  down;  this  is  an 
exceedingly  serious  drawback  in  practical  operation.  The  generator 
is  placed  on  top  of  the  turbine  and  must  be  supported  by  a  heavy  dis- 
tance piece  in  order  to  give  room  to  get  at  the  shaft  glands  and  to 
cut  down  the  transmission  of  heat.  Any  steam  leakage  that  occurs 
has  a  good  opportunity  to  rise  and  condense  on  some  part  of  the 
generator.  It  is  more  difficult  to  remove  sections  of  the  casing.  The 
step  bearing  is  occasionally  objected  to,  although  there  is  no  more 
practical  difficulty  either  in  the  construction  or  operation  of  such  a 
bearing  than  any  ordinary  shaft  bearing,  the  sole  objection  arising 
from  the  fact  that  it  is  a  trifle  out  of  the  regular  run  of  machine-shop 
practice. 

In  one  field  the  steam  turbine  has  no  rival;  that  is  in  the  utiliza- 
tipon  of  the  exhaust  steam  from  a  constantly  or  intermittently 
operated  steam  engine.  In  Europe  a  number  of  installations  have 
been  made  whereby,  through  the  intervention  of  the  Rateau  steam 
regenerator,  the  exhaust  from  steam  hammers,  blooming-mill,  and 
mine-hoisting  engines,  has  been  utilized  and  a  considerable  propor- 
tion of  the  concerns'  requirement  in  the  line  of  electric  power  de- 
rived from  what  has  been  previously  wasted.  The  steam  regenerator 
receives  and  stores  up  the  surplus  steam  when  the  engines  are  operat- 
ing and  gives  it  out  to  the  turbine  when  they  are  not  running ;  a  high- 
pressure  by-pass  with  an  automatic  reducing  valve  is  provided  so  the 
turbine  can  be  operated  when  the  primary  plant  is  shut  down  for 
any  length  of  time  over  the  ordinary.    A  few  installations  have  also 


THE  ENGINE  PLANT  OF  THE  PARK  ROYAL  STATION.     BELLISS  &   MORCOM,  LTD.,  BIRMINGHAM,  ENGLAND. 
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been  made  in  which  the  turbines  operate  on  the  exhaust  from  com- 
pound non-condensing  engines,  the  two  machines  being  operated  to- 
gether as  a  compound  unit ;  in  this  case  the  turbine  is  not  provided 
with  a  governor.  In  both  the  above  cases  the  turbines  exhaust  into 
a  condenser,  operating  on  the  difference  in  pressure  between  a 
vacuum  and  the  exhaust  of  the  engines,  which  normally  would  be 
slightly  above  the  atmosphere. 

In  spite  of  the  advent  of  the  steam  turbine,  a  large  number  of 
reciprocating  steam  engines  are  being  built  to  drive  electrical  gener- 
ators, some  of  them  of  large  size ;  and  it  is  not  likely  that  the  turbine 
will  ever  secure  a  complete  monopoly  of  this  field.  For  electrical 
work  compound  engines  are  usually  employed,  as  it  has  not  been  con- 
sidered that  the  advantages  in  the  line  of  economy  gained  by  triple- 
or  quadruple-expansion  engines  paid  for  the  added  complications 
introduced;  this  stand  is  well  taken  for  the  reason  that  such  engines 
show  up  to  their  best  advantage  only  under  practically  constant  loads, 
and  in  the  electrical  generating  station  the  load  is  very  variable. 
Today  a  belt-driven  dynamo  is  a  rarity,  and  direct-connected  sets  are 
used  even  in  the  smallest  sizes ;  hence  the  speed  depends  upon  that  of 
the  engine,  and  for  this  reason  the  generators  to  be  driven  by  large 
engines  must  operate  at  comparatively  low  speeds  which  adds  greatly 
to  their  cost  and  to  that  of  the  complete  unit.  Comparatively  few 
engine  builders  seem  to  appreciate  the  value  of  tail  rods  as  contribut- 
ing to  the  satisfactory  operation  of  an  engine,  and  outside  of  steel 
plants  few  stationary  engines  are  equipped  with  them;  they  should 
be  used  on  nearly  all  engines  horizontal  or  vertical  having  a  cylinder 
diameter  greater  than  12  inches,  for  they  contribute  greatly  to  the 
reduction  of  trouble  in  cylinder  lubrication  and  to  lessened  repairs. 
In  the  United  States  the  Corliss-type  valve  is  used  almost  exclusively 
in  some  of  its  numerous  modifications,  while  in  Europe  poppet  valves 
are  largely  used,  particularly  with  machines  designed  for  super- 
heated steam,  for  which  a  rotating  valve  is  not  suited  owing  to  the 
large  amount  of  rubbing  surface.  Steam- jacketed  cylinders  are  used 
occasionally,  but  they  are  somewhat  troublesome  and  unless  very 
carefully  handled  are  liable  to  be  cracked  through  unequal  expansion. 
It  is  doubtful  whether  the  economy  they  secure  is  sufficient  to  cover 
the  complications  introduced;  cylinder  condensation  can  be  better 
prevented  by  the  use  of  superheated  steam. 

The  superheating  of  steam  is  not  a  new  proposition,  having 
been  proposed  by  Mr.  George  F.  Isherwood  over  fifty  years  ago  for 
the  purpose  of  preventing  cylinder  condensation.    In  the  United 


BOW  STREET  STATION,  LONDON. 

Four  3,000  horse-power  horizontal  cross-compound  Sulzer  engines  and  two  6tooo  horse-power  vertical  compounds. 


TURBINE  ROOM  AT  CHELSEA  STATION,  LONDON. 
Illustration  of  a  modern  English  turbine  station,  as  the  one  above  is  of  a  reciprocating-engine  installation. 


GENERATING  ROOM,   PORT  MORRIS  POWER  HOUSE  OF  THE  NEW  YORK  CENTRAL  RAILROAD  ELECTRIFICATION. 

Fo«rJ  5.000-kw.  11,000-volt  Curtis  steam  turbo-generators  with  Worthington  surface  condensers,  25,000  sq.  ft.  surface,  maintaining  28-in.  vacuum. 

Installed^*  .the  General^Electric  Co. 
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States,  owing  to  the  comparatively  cheap  fuel  supply,  there  was  but 
small  incentive  to  the  close  study  of  fuel  economy  until  the  develop- 
ment of  the  large  power  plant;  in  continental  Europe,  on  the  other 
hand,  fuel  was  expensive  and  not  of  the  best  quality;  for  these  reasons 
the  question  of  reducing  this  expense  had  greater  weight  and  was 
more  closely  studied;  hence  the  superheater  has  reached  a  higher 
degree  of  development  there  than  it  has  in  the  United  States. 

The  piping  for  superheated  steam  must  be  well  covered,  as  other- 
wise the  loss  of  heat  is  excessive,  and  in  addition  the  run  between 
the  boiler  stop  valve  and  the  machine  should  be  the  shortest  and  most 
direct  possible.  The  ideal  amount  of  superheat  is  that  which  avoids 
all  condensation  losses  in  the  machinery  and  piping  and  passes  the 
steam  to  the  condenser  as  dry  saturated  steam ;  under  these  conditions 
each  piece  of  apparatus  works  to  its  best  advantage.  Condensation 
in  the  cylinder  of  an  engine  is  a  dead  loss,  and  in  a  turbine  also ;  in 
the  latter  there  is  also  a  loss  due  to  the  water  being  thrown  from  the 
moving  to  the  stationary  vanes  or  nozzles.  In  the  piping  for  super- 
heated steam  there  will  be  no  condensation  while  steam  is  flowing, 
and  for  this  reason  in  some  early  plants  it  was  considered  unnecessary 
to  provide  drainage,  the  fact  being  overlooked  that  condensation 
would  occur  whenever  the  pipe  was  out  of  use;  for  this  reason  it  is 
just  as  necessary  to  drain  piping  for  superheated  steam  as  it  would 
be  were  saturated  steam  to  be  used. 

The  steam  economy  of  an  engine  or  turbine  can  be  represented 
by  a  curve  in  which  the  ordinates  represent  the  steam  consumption 
and  the  abscissa  the  load,  and  this  method  supplies  the  best  and  most 
satisfactory  comparison  of  the  results  to  be  expected.  The  engine 
curve  will  usually  have  a  minimum  between  %  and  %  of  its  rated 
capacity,  from  which  it  rises  quite  sharply  in  both  directions;  the 
turbine  curve  is  flatter,  and  rises  gradually  in  both  directions,  show- 
ing that  the  economy  is  sustained  over  a  wide  range  of  loads.  Tests 
have  been  published  in  Germany  showing,  in  reciprocating  engines 
operating  on  superheated  steam,  an  economy  running  under  10 
pounds  per  indicated  horse  power,  which  is  about  equivalent  to  12.4 
pounds  per  electrical  horse  power.  Last  February  Mr.  Henry  G. 
Stott,  in  his  paper  before  the  American  Institute  of  Electrical  Engi- 
neers, gave  curves  for  a  reciprocating  engine  showing  an  economy 
of  17.02  pounds  per  kilowatt  on  dry  saturated  steam,  and  for  a  tur- 
bine showing  14.6  pounds  on  superheated  and  16.9  pounds  on 
saturated  steam ;  these  figures  are  per  kilowatt  delivered  at  the  switch- 
board and  are  respectively  equivalent  to  12.7,  10.85,  and  12.6  pounds 
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of  steam  per  electrical  horse  power;  these  results  are  based  on  units 
of  5 ,000-kilo watts  capacity  and  would  be  slightly  increased  for 
smaller  units.  It  is  questionable,  however,  whether  the  builders  of 
steam  turbines  would  guarantee,  or  upon  test  would  be  able,  at  the 
present  time,  to  secure  an  economy  of  n  pounds  of  steam  under 
favorable  conditions. 

The  jet  condenser  was  the  earliest  type;  in  addition  there  are  as 
later  developments  surface,  barometric,  and  injector  condensers.  The 
surface  condenser  is  very  widely  used  in  marine  work,  and  while  there 
has  always  been  more  or  less  trouble  due  to  corrosive  and  electrolytic 
action,  causing  holes  in  the  tubes  and  contaminating  the  feed  water, 
such  action  is  intensified  when  the  circulating  water  is  drawn  from  a 
harbor  polluted  by  sewage,  and  in  some  locations  the  acid  refuse 
from  chemical  works  is  met  with;  an  additional  source  of  trouble 
arises  from  the  stray  currents  of  local  electric  railways  which  seek 
out  the  water-supply  pipes  and  thus  reach  the  condenser.  As  the 
water  bill  of  a  large  plant  runs  from  to  y1^  of  the  fuel  bill  amount- 
ing to  several  thousand  dollars  per  month  in  some  cases  where  the 
water  is  wasted,  it  can  be  seen  that  there  is  considerable  incentive  to 
reduce  this  loss  by  the  use  of  surface  condensers.  Condenser  tubes 
are  usually  specified  as  brass  and  in  some  cases  it  is  insisted  upon 
that  they  be  tinned;  the  value  of  tinning  is  rather  doubtful,  as  such 
a  coating  would  be  cut  very  fast  by  the  small  grit  carried  in  suspen- 
sion in  the  circulating  water;  the  quality  of  the  brass  is  often  not 
specified  and  this  leaves  considerable  latitude  to  the  maker.  In  the 
vicinity  of  New  York  it  has  been  found  that  a  tin-copper  alloy  works 
better  in  condenser  tubes  than  brass,  which  is  a  zinc-copper  alloy. 

One  of  the  mistakes  made  in  condenser  construction  is  that  the 
tubes  are  set  level.  These  tubes  deflect  between  their  points  of  sup- 
port and  this  slight  hollow  permits  a  small  amount  of  water  to  lie 
in  the  bottom  of  the  tubes  during  the  time  the  condensers  are  not  in 
use,  which  causes  considerable  mischief ;  nine-tenths  of  the  pitting 
which  occurs  takes  place  in  the  bottom  of  the  tubes  close  to  the 
point  of  maximum  deflection.  Means  should  also  be  provided  for 
the  water  to  drain  from  the  water  chambers ;  a  small  hole  drilled  in 
the  bottom  partition  will  allow  the  water  to  flow  to  the  lower  cham- 
ber and  not  short  circuit  enough  of  the  circulating  water  to 
make  an  appreciable  difference  in  the  efficiency  of  operation  of  the 
condenser. 

Condensers  are  often  rated  by  horse  power;  a  more  rational 
method  is  by  the  number  of  pounds  of  steam  they  will  condense  per 
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hour ;  in  part  this  depends  upon  the  vacuum  desired.  In  surface  con- 
densers from  6  to  10  or  more  pounds  of  steam  per  square  foot  of 
cooling  surface  per  hour  are  usual  proportions,  the  higher  vacuums 
requiring  an  increased  cooling  surface. 

The  removal  of  the  non-condensible  gases  is  essential  to  the 
proper  action  of  a  condenser;  their  action  is  peculiar,  as  the  reduc- 
tion in  the  efficiency  of  the  condenser  is  much  greater  than  the  mere 
presence  of  such  gases  would  seem  to  imply,  the  probable  explanation 
is  that  these  gases  collect  in  the  moisture  on  the  tubes  and  act  as  a 
heat  insulator. 

In  both  the  barometric  and  the  injector  condenser,  the  condensed 
steam  passes  off  with  the  injection  water,  and  is  wasted  where  salt 
circulating  water  is  used;  for  this  reason  such  condensers  are  better 
suited  to  localities  where  fresh  water  is  available  for  this  purpose, 
but  they  are  often  employed  with  salt  injection  water  owing  to  the 
desire  to  avoid  the  troubles  found  in  the  use  of  surface  condensers  and 
to  a  lack  of  faith  in  the  efficacy  of  oil  separators.  The  injector 
condenser  is  the  simplest.  The  barometric  condenser  for  high- 
vacuum  work  requires  an  air  pump.  In  both  of  the  above  a  tail  pipe 
of  about  34  feet  in  length  is  used  to  prevent  water  reaching  the 
cylinder  of  the  engine. 

With  small  surface  condensers  and  ordinary  vacuums  the  wet 
vacuum  pump  was  practicable ;  but  for  high  vacuums,  as  required  for 
turbines,  it  was  found  that  a  separate  vacuum  pump  was  required 
which  brought  surface-condenser  practice  into  line  with  that  long 
followed  in  barometric  condensers  where  the  dry  vacuum  pump  had 
long  been  used.  The  advantages  of  this  practice  are  due  to  the  fact 
that  air  compressor  lines  can  be  followed  in  the  design  of  this  pump 
and  much  better  results  secured  than  in  a  pump  cylinder  designed  to 
handle  a  mixture  of  air  and  water.  The  air  cylinder  is  usually  de- 
signed to  have  the  piston  sweep  through  a  volume  of  one-half  to  six- 
tenths  of  a  cubic  foot  for  each  pound  of  steam  to  be  condensed,  with 
a  piston  speed  running  from  350  to  450  feet  per  minute.  The  valve 
of  the  air  cylinder  is  often  so  designed  that  before  the  commencement 
of  a  suction  stroke  the  clearance  is  connected  with  the  other  end  of 
the  cylinder;  this  greatly  increases  the  volumetric  efficiency,  as  the 
gases  in  the  clearance  are  reduced  from  atmospheric  pressure  to 
practically  that  of  the  condenser  before  suction  commences;  at  the 
same  time  the  amount  that  the  gases  in  the  opposite  end  of  the  cylin- 
der have  to  be  compressed  is  reduced. 

The  amount  of  circulating  water  varies  with  the  vacuum  and  its 
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CONDENSING  OUTFIT,   GOLD  STREET  STATION  OF  THE  EDISON  ELECTRIC 
ILLUMINATING  CO.,  BROOKLYN,  N.  Y. 

The  upper  view  shows  one  end  of  the  condenser,  with  wet  vacuum  pump.     The  lower  shows  the 
dry  vacuum  pump  in  the  left  foreground,  the  centrifugal  pump  at  the  extreme  right,  with 
the  end  of  the  condenser  behind  the  stairway.    Alberger  surface  condenser,  25,000  sq.  ft. 
of  i-in.  brass  tubes;  30-in,  double-suction  centrifugal  circulating  pump,  24-in.  Corliss 
dry- vacuum  pump,  steam-driven,  8-in.  centrifugal  wet- vacuum  pump, 
electric  driven.    Capacity  180,000  to  220,000  lb.  steam  per  hour. 
Alberger  Condenser  Co. 
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INSTALLATION    OF    BOILER-FEED    PUMPS,    POWER    PLANT  OF    ATLAS  PORTLAND 
CEMENT  CO..  HANNIBAL,  MO, 


Two  9  by  12  Goulds  pumps  driven  by 
power,  175-lb 


Sprague  variable-speed  motors.  Boilers  of  4,000  horse 
pressure.    The  Goulds  Mfg.  Co. 


initial  temperature,  ranging  from  25  to  90  pounds  per  pound  of 
steam;  for  handling  this  water  either  piston  or  centrifugal  pumps 
may  be  used;  with  the  former  the  piston  speed  varies  from  150  to 
250  feet  per  minute  and  outside  packed  plungers  should  be  used ; 
these  pumps  are  generally  duplex  compound  and  are  occasionally 
provided  with  the  Corliss  valve  motion.  Owing  to  their  slow  speed 
they  are  more  expensive  than  centrifugal  pumps  for  the  same  duty; 
they  are  also  more  complicated.  Another  disadvantage  common  to 
this  type  of  pump  is  that  the  designers  apparently  work  on  the  idea 
that  it  will  never  be  necessary  to  take  any  part  of  the  machine  down 
for  repairs  or  renewals  except  the  water  valves  and  the  packing;  the 
result  is  that  with  the  exception  of  the  parts  noted  it  takes  from  four 
to  ten  times  the  amount  of  time  and  labor  that  would  be  required  to 
repair  a  properly  designed  machine.  Centrifugal  pumps  are  coupled 
direct  to  the  engine  or  motor,  and  owing  to  the  high  speed  at  which 
they  run  require  only  as  much  floor  space  as  a  vertical  plunger  pump 
of  the  same  capacity.  Owing  to  the  small  number  of  parts  they  are 
easier  to  get  at  and  repair ;  one  of  the  points  to  be  looked  out  for  is 
that  the  machine  is  so  designed  that  the  runner  can  be  removed  with- 
out entirely  disconnecting  the  pump;  this  is  particularly  the  case 
where  balanced  suction  pipes  are  used. 
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TWIN  COMPOUND  FEED-PUMP  SET,  IPSWICH  CORPORATION  TRAMWAY 
POWER  STATION. 

Steam  cylinders  19  and  io£  in.,  water  cylinders  7  in.,  stroke  18  in.    Set  consists  of  two  Weir 
pumps,  usable  independently  or  as  a  compound,  each  capable  of  delivering  3,000  gals,  per 
hour  against  160-lb.  pressure.   G.  &  J.  Weir,  Ltd. 

With  surface  condensers  and  dry  vacuum  pumps  a  special  pump 
is  required  to  drain  the  condenser;  should  plunger  pumps  be  em- 
ployed with  closed  heaters,  the  pumps  can  be  used  for  boiler-feed 
purposes.  The  more  usual  plan  is  to  have  these  pumps  deliver  to  a 
hot  well  in  which  a  prearranged  water  level  is  maintained  by  the  use 
of  float  valves  which  admit  the  amount  of  make-up  water  required. 
Small  centrifugal  pumps  can  also  be  used  for  this  purpose;  in  this 
case  it  is  necessary  to  put  some  sort  of  a  check  valve  between  the 
pump  and  the  condenser  in  order  to  maintain  a  vacuum.  These  small 
pumps  can  be  driven  by  motors  with  advantage,  owing  to  the  high 
speed  at  which  they  operate. 
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The  boiler-feed  pumps  are  preferably  of  the  duplex,  outside- 
packed  plunger  type  with  "  pot "  valves ;  the  water  ends  should  be 
brass-fitted  throughout,  and  the  rods  should  be  of  bronze  in  order  to 
avoid  all  chance  of  the  pumps  sticking  at  a  critical  moment ;  the  piston 
speed  of  these  pumps  should  not  be  overv  100  feet  per  minute  as  a 
maximum,  nor  from  60  to  75  feet  under  normal  conditions.  It  is  a 
good  plan  to  use  liberal  proportions  in  selecting  a  pump  for  this  pur 
pose.  Occasionally  triplex  electrically  driven  pumps  have  been  tried 
for  boiler  feeding,  but  they  have  not  in  practice  proved  as  satisfactory 
as  steam-driven  pumps.  A  steam  pump  will  go  under  almost  any 
sort  of  conditions  as  long  as  steam  is  turned  on;  it  is  impossible  to 
drown  them  out  even  when  the  pump  room  is  under  water. 

There  has  been  considerable  controversy  in  regard  to  the  com- 
parative merits  of  steam  or  electrically  driven  auxilliary  machinery, 
and  it  would  be  feasible  to  assume  a  hypothetical  case  which  would 
discredit  either  one  or  the  other;  in  theory  it  is  perfectly  simple  to 
assume  a  set  of  conditions  and  from  them  arrive  at  a  result  showing 
the  value  of  doing  a  certain  thing  in  a  certain  way,  and  it  is  perhaps 
unfortunate  that  the  actual  load  and  operating  conditions  of  a  plant 
when  built  never  agree  with  the  preliminary  assumptions.  Steam- 
driven  machines  will  operate  under  conditions  that  would  put  an 
electric  motor  completely  out  of  business;  in  addition  there  is  more 
likelihood  of  interruptions  occurring  due  to  troubles  on  the  main  elec- 
trical circuits  inside  the  plant  than  in  the  steam  pipes ;  for  this  reason 
it  seems  as  though  continuity  of  operation  would  be  better  insured 
by  the  use  of  steam-driven  auxiliaries ;  in  addition  to  this,  the  ex- 
haust steam  from  these  machines  can  be  used  to  advantage  in  feed- 
water  heaters;  this  procedure  returns  to  the  boiler  the  greatest  por- 
tion of  the  heat  rejected  in  such  machines,  and  this  heat  can  be  used 
with  advantage  in  the  feed  water  even  should  economizers  be  in- 
stalled. With  electrically  driven  auxiliaries  there  is  one  advantage; 
long  runs  of  steam  and  exhaust  piping  are  avoided,  and  it  is  cer- 
tainly much  easier  to  run  electrical  conduits  than  it  is  to  run  steam 
piping. 

At  one  time  it  was  customary  to  drive  the  auxiliaries  direct  from 
the  main  engines,  in  order  to  secure  the  steam  economy  of  the  larger 
unit.  This  practice  was  more  prevalent  in  England,  where  large 
numbers  of  marine  engines  were  built  in  this  way,  and  the  precedent 
had  to  an  extent  a  certain  influence  in  directing  stationary-engine 
practice.  In  the  United  States  such  auxiliaries  were  occasionally 
belted  to  the  main  machinery,  and  some  directly  driven  were  used. 
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PORTER-ALLEN  ENGINE  DRIVING  GENERATORS  FOR  A  POWER  PLANT. 

One  of  five  units,  new  power  house  of  John  Wanamaker,  Phila.     The  two  larger  engines'  are  30 
and  52  by  36  in.,  each  driving  two  500  kw.  direct-current  dynamos;  the  three  smaller 
ones  are  18  and  30  by  30  in.,  each  driving  two  175  kw.  generators. 
Southwark  Foundry  &  Machine  Cc. 


This  method  has  rather  lost  favor,  and  at  present  even  in  marine  work 
it  is  becoming  customary  to  employ  independent  air  and  circulating 
pumps.  With  independent  auxiliaries,  it  is  possible  to  establish  a 
vacuum  before  the  main  engines  are  started. 


THE  REDUCTION  OF  MINING  COSTS  BY  ELEC- 
TRIC OPERATION. 


By  Dr.  Alfred  Gradenwitz. 

Attention  is  being  increasingly  drawn  to  the  advanced  study  of  cost  reduction  forced  upon 
Continental  mining  engineers  by  the  severe  economic  conditions  amid  which  they  are  placed,  and 
to  the  excellent  results  they  are  securing  in  many  directions.  The  example  cited  in  Dr.  Graden- 
witz's  article  would  seem  also  to  have  applications  equally  promising  outside  the  mining  field. 
— The  Editors. 

OWING  to  the  heavy  fluctuations  in  load  attending  most  mining 
operations,  accumulator  batteries  would  seem  to  be  destined 
to  prove  especially  valuable  in  mining  plants,  by  virtue  of  their 
compensating  action — their  capacity  for  storing  the  current  gener- 
ated during  a  temporary  excess  in  power,  in  order  again  to  yield  this 
during  periods  of  greater  power  requirements.  In  fact,  of  all  the 
manifold  machines  used  in  mines,  only  ventilators  and  pumps  are 
worked  under  uniform  conditions  of  load  for  some  length  of  time* 
All  other  mine  machinery  is  subject  to  considerable  oscillations  in 
load,  depending  on  the  actual  work  done  by  the  miners,  which  in 
turn  is  influenced  by  the  difficulties  met  with  in  working  each  given 
product,  according  to  the  location  and  character  of  the  latter.  These 
differences  in  working  are  bound  to  result  not  only  in  load  fluctua- 
tions, but  even  in  real  shocks.  This  applies  in  the  first  place  to 
winding  engines  which,  after  the  filled  trucks  have  entered  the  cage  to 
be  lifted,  have  to  start  with  full  load,  and  are  afterwards  accelerated 
up  to  their  maximum  admissible  travelling  speed.  Fluctations  quite 
similar  to  those  of  a  main  pit-winding  engine,  though  on  a  reduced 
scale,  will  be  met  with  in  capstan  working  and  horizontal  hauling. 

Considering  these  inevitable  fluctuations  in  load,  it  will  be  readily 
understood  that  the  driving  steam  engine,  or  the  electrical  power 
station  supplying  the  mine  with  current  corresponding  to  its  maxi- 
mum energy  requirements,  must  work  as  an  average  at  only  20  to  30 
per  cent  load,  apart  from  the  fact  that  there  is  generally  a  convenient 
reserve  for  the  case  of  break-downs.  These  extremely  unsatisfactory 
load  conditions  are  bound  to  result  in  an  enormously  high  consumption 
of  fuel  in  comparison  to  the  work  actually  done;  this  consumption 
can  be  reduced  only  by  a  convenient  compensation — that  is,  by  storing 
the  available  amount  of  energy  during  periods  of  small  loads  and 
utilising  this  stored  energy  during  times  of  heavy  loads. 
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FIG.  I.     STEAM    ENGINE    WITH    I OO-KILOWATT  GENERATOR,  GEWERKSCHAFT 


CARLSFUND  MINES. 

As  electricity  is  being  used  to  an  ever  increasing  extent  in  mining 
plants,  it  has  been  found  convenient  recently  to  effect  this  storage  by 
means  of  accumulator  batteries  which,  apart  from  warranting  an 
efficient  buffer  action,  constitute  a  constant  reserve  to  be  drawn  on 
at  a  moment's  notice  in  the  case  of  any  break-down.  Furthermore, 
accumulators  can  be  used  at  any  time  for  supplying  current  for  light- 
ing and  power  purposes,  after  stopping  the  current-generating 
machines.  This  satisfactory  compensating  effect  of  accumulators  on 
the  generation  of  current  and  corresponding  favourable  conditions 
of  the  load  on  the  current  generators  (resulting  in  turn  in  a  decrease 
in  the  fuel  consumption  of  the  steam  engines  and  smaller  dimensions 
of  the  machinery)  are  by  no  means  confined  to  direct-current  plants, 
as  is  supposed  by  many  engineers,  but  can  be  taken  advantage  of 
as  well  in  polyphase-current  plants,  which  for  many  reasons,  are 
preferred  in  mining  installations. 

The  following  is  a  description  of  an  accumulator  plant  exerting 
a  buffer  effect  on  the  polyphase-current  system,  and  thus  ensuring  a 
uniform,  extremely  satisfactory  load  on  the  generators.  This  plant, 
which  is  the  first  of  its  kind,  has  been  recently  installed  at  the 
Gewerkschaft  Carlsfund  Mines,  at  Gross-Rhuden,  Germany. 

Electrical  operation,  which  apart  from  the  lighting  service  was  to 
be  used  for  power  transmission  only  at  those  places  at  which  the  in- 
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stalling  of  special  steam  engines  would  not  have  been  economical,  or 
the  laying  out  of  transmission  belts  would  have  met  with  difficulty, 
is  in  this  mine  extended  to  underground  lighting  and  mining  ma- 
chines, as  well  as  to  the  motors  and  lighting  systems  at  the  factory, 
offices,  administration  building,  and  dwelling  houses.  Though  these 
plants  were  designed  with  a  view  to  ensuring  a  high  economy,  the 
current  generators,  and  accordingly  the  driving  steam  engines,  were 
soon  found  to  work  under  unsatisfactory  load  conditions.  While  dur- 
ing certain  hours  of  the  day  the  ioo-kilowatt  polyphase-current 
generator  (Figure  i.),  driven  by  belt  transmission  from  a  precision 
steam  engine,  was  hardly  able  to  cope  with  the  energy  requirements, 
it  was  as  an  average  subjected  only  to  30  per-cent  load.  Two  other 
generators  of  50  and  35  kilowatts  respectively,  set  apart  as  reserves, 
for  special  reasons,  could  be  used  only  rarely  for  operation,  which 
obviously  made  the  whole  service  rather  uneconomical. 


FIG.   2.     MOTOR-GENERATOR   SET  WITH   SINGLE-ARMATURE  CONVERTER. 


In  order  to  increase  at  the  same  time  the  economy  and  safety  in 
operation  of  their  electrical  plant,  the  managers  of  the  mine  decided 
on  installing  an  accumulator  buffer  battery,  thus  obtaining  both  a 
compensation  in  the  generator  load  and  a  reserve  for  the  case  of 
interruptions  in  current  generation.  To  this  effect  the  existing 
3 5 -kilowatt  generator  was  fitted  up  and  inserted  according  to  a 
patented  arrangement  between  the  polyphase-current  system  and 
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buffer  battery.  This  battery  comprises  120  cells  of  a  capacity  of  648 
ampere-hours  with  a  charging  and  discharging  current  of  216 
amperes. 


FIG.   3.  SWITCHBOARD. 


The  buffer  battery  is  connected,  without  the  intermediary  of  any 
additional  cells,  cell  switches,  or  resistances,  with  the  terminals  of 
the  direct-current  machine  from  which  it  is  charged  in  the  case  of  a 
light  load  on  the  system — that  is  to  say,  whenever  this  is  supplied 
from  the  central  station  with  a  current  intensity  superior  to  actual 
requirements,  while  it  yields  current  to  the  same  machine  in  the  case 
of  heavy  loads — that  is  to  say,  whenever  the  energy  requirements  of 
the  connected  motors  and  the  lighting  service  are  greater  than 
corresponds  to  the  current  derived  from  the  circuit. 

As  many  as  1,024  incandescent  lamps,  25  arc  lamps,  and  30  electro- 
motors (aggregating  250  horse  power)  are  connected  to  this  switch- 
board, representing  a  total  of  370  horse  power  or  300  kilowatts. 

In  Figure  4,  A  represents  the  main  polyphase-current  dynamo,  in 
parallel  to  which  a  motor-generator  B  C,  to  the  direct-current  end  of 
which  the  accumulator  F  is  connected,  has  been  inserted  into  the 
rotary  current  circuit  H  J.  The  latter  further  comprises  in  series 
a  transformer  G,  feeding  the  converter  D  which  is  mounted  on  the 
same  shaft  as  the  motor-generator.    The  direct  current  generated  in 
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FIG.   4.      SCHEMATIC  ARRANGEMENT  "OF  THE  SYSTEM. 

D,  according  to  the  series  connection  of  the  transformer  G  with  the 
rotary  current  system,  is  proportional  to  the  current  intensity  travers- 
ing the  latter  and  is  used  for  regulation  by  flowing  through  the  coils 
c  d  in  opposition  to  the  separate  excitation  a  b  of  the  magnets  at  the 
direct-current  end  C  of  the  motor-generator  B  C.  As  the  current  in- 
tensity in  the  polyphase-current  circuit  is  increased,  the  potential  of 
C  is  thus  reduced  so  that,  the  accumulator  being  discharged  onto  C, 
the  polyphase-current  circuit  end  B  of  the  motor  generator  will  yield 
current  to  the  polyphase-current  circuit,  while  in  the  event  of  the 
current  intensity  in  the  polyphase-current  system  decreasing,  the 
tension  of  C  is  increased,  charging  the  accumulator  battery. 

As  seen  from  Figure  4,  the  arrangement  does  not  comprise  any 
relays  or  delicate  mechanisms,  thus  avoiding  any  risk  of  trouble, 
while  the  immediate  utilization  of  the  current  available  for  regulation 
in  any  desired  intensity,  as  well  as  the  efficient  means  of  regulation, 
will  warrant  a  rapid  and  safe  operation  of  the  accumulator. 

Whereas  the  100-kilowatt  dynamo  had  to  work  continually  before 
the  installation  of  the  buffer  battery,  under  an  average  load,  during 
the  day  of  30  per  cent,  even  the  50-kilowatt  dynamo  has  been  found 
now  to  be  sufficient  for  operation  and  to  leave  some  excess.  While 
the  100-kilowatt  dynamo  previously  worked  during  24  hours  every 
day,  a  17-hour  service  of  the  50-kilowatt  machine  is  now  sufficient, 
the  polyphase-current  circuit  being  fed  during  the  remaining  time 
from  the  accumulators  with  the  aid  of  the  converter  B  C. 

The  average  load  on  the  dynamo  is  obviously  somewhat  greater, 
the  accumulator  having  to  be  charged  during  the  day-time,  while  the 
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KILOWATTS  OF  POLYPHASE-CURRENT  CIRCUIT. 


energy  requirements  have  been  augmented  by  the  addition  of  some 
further  connections.  These  conditions  are,  however,  the  more  satis- 
factory to  the  machine,  as  the  output  approaches  more  closely  to  its 
normal  and  most  satisfactory  figure. 

Some  interesting  measurements  recently  made  in  this  plant  with 
self-recording  instruments  are  plotted  in  Figures  5-8.  As  seen  from 
Figure  5,  the  requirements  of  the  polyphase-current  circuit  during 
the  .time  the  tests  were  made  oscillated  between  22  and  49  kilowatts, 
while  the  potential  at  the  bus  bars  of  the  circuit,  as  seen  from  Figure 
6,  varied  only  by  ±  2  per  cent.   The  most  interesting  curve  is  that  of 
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Figure  7,  showing  the  output  of  the  main  polyphase-current  dynamo 
to  have  been  kept  at  the  practically  constant  figure  of  25  kilowatts. 

Figure  8,  illustrates  the  behaviour  of  the  current  intensity  thrown 
by  the  parallel  polyphase-current  buffer  dynamo  B.  (Figure  4)  into 
the  polyphase-current  circuit,  or  derived  from  the  latter.  The  curve 
was  recorded  during  a  period  in  operation  when  the  accumulator  was 
nearly  exclusively  being  discharged.  However,  the  plant  will  work 
under  the  same  satisfactory  conditions  whenever  the  current  contin- 
ually passes  from  charging  to  discharging.  The  entire  operation  has 
been  carried  out  without  any  hitch  since  the  addition  of  the  buffer 
batteries,  while  such  complaints  as  were  previously  made  in  regard  to 
unsteady  and  unsatisfactory  light,  have  ceased  entirely.  Apart  from 
increasing  the  safety  in  operation,  the  cost  of  operation  has  been 
reduced  from  4  cents  to  less  than  3  cents  per  kilowatt  hour. 


A  SYSTEM  FOR  OBTAINING  FOUNDRY  COSTS. 


By  C.  /.  Redding. 


It  is  a  matter  of  common  observation  that  the  foundry  has  only  lately  come  in  for  attention 
anything  like  proportionate  to  its  merits,  or  to  that  long  given  to  the  machine  shop.  In  this 
paper  and  in  others  by  practical  foundry  men  to  follow  we  purpose  to  discuss  some  of  the  most 
important  points  in  the  management,  not  simply  of  the  foundry  $er  se,  but  of  the  foundry  as  an 
organic  part  of  the  machine  shop  or  machinery-building  establishment. — The  Editors. 


HE  casual  methods  which  many  foundry  managers  have  of 


ascertaining  the  cost  of  the  various  castings  made  in  their 


shops  have  always  been  a  matter  of  surprise  to  me.  One  of 
these  methods,  which  is  almost  universal  throughout  the  trade  is  to 
assume  that  the  total  wages  paid,  plus  the  total  material  bought,  di- 
vided by  the  castings  produced,  equals  the  cost  per  ton  or  hundred- 
weight. This,  of  course,  is  quite  correct  as  an  average.  It  would 
be  useful  in  a  shop  in  which  only  standard  work  was  made,  but  as 
soon  as  any  variation  occurred  in  the  class  of  castings  turned  out, 
what  would  be  the  use  of  the  average  cost? 

Another  system  of  costing  is,  for  the  foreman  to  say  a  certain 
casting  costs  "so  much  per  hundred-weight/'  and  it  is  charged  at 
that  price.  There  are  no  data  on  which  this  price  is  based,  except 
the  foreman's  estimate.  Of  course  it  is  a  very  simple  method  of 
doing  the  work  and  what  perhaps  is  of  great  importance  in  most 
foundries,  it  does  not  cost  much.  It  also  relieves  the  foreman  of  a 
lot  of  worry,  because  he  is  careful  not  to  charge  any  casting  at  a 
higher  price  than  it  is  sold  for  and  consequently  no  awkward  ques- 
tions are  asked  by  the  manager  as  to  why  certain  castings  cost  so 
much  to  produce. 

A  third  system,  which  is  an  improvement  on  the  preceding  ones, 
is  to  analyze  the  wages,  material,  and  output  under  the  headings  of 
loam,  green,  dry,  and  open  sand  castings  and  thus  arrive  at  an 
average  price  per  hundred-weight  for  each  group.  This  system  fails 
for  the  same  reasons  as  the  first.  When  this  cost  per  hundred-weight 
has  been  obtained,  of  what  use  can  it  be,  as  a  basis, for  the  selling 
price  of  future  orders?  Consider  for  a  moment  the  variety  of  cast- 
ings produced  of  each  group.   For  instance,  take  a  pump  body  which 
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has  been  designed  for  a  high  lift  and  another  for  a  low  lift,  both  to 
deliver  the  same  quantity  of  water  and  both  of  exactly  the  same 
design,  except  that  in  one  case  the  metal  is  iy2  inches  thick  and  in 
the  other  i  inch  or  ^4  mcn  thick.  The  work  in  each  is  exactly  the 
same,  but  the  weight  in  one  case  is  from  50  per  cent  to  100  per 
cent  greater  than  in  the  other.  It  does  not  cost  any  more  in  wages 
to  make  one  than  it  does  the  other.  Now  if  the  cost  of  the  high- 
lift  pump  is  based  on  that  of  the  low-lift,  then  the  difference  in  the 
weight  of  material  (that  is  the  metal  only)  is  being  charged  at  15 
shillings  or  20  shillings  per  hundred-weight  (the  value  of  the  whole 
casting)  instead  of  say  5  shillings  per  hundred-weight,  which  is  ap- 
proximately the  cost  of  the  metal  only.  Thus  the  whole  casting  is 
being  charged  at  a  price  far  above  actual  cost.  If  the  cost  of  the 
low-lift  pump  is  based  on  that  of  the  high-lift,  then  it  is  being 
charged  at  less  than  the  cost.  This  illustration  alone  shows  the 
absurdity  of  this  method. 

This  is  not  an  isolated  case,  as  every  foreman  knows.  Similar 
variations  occur  in  every  group  of  castings,  whether  they  are  loam, 
green,  dry,  or  open  sand.  Of  what  use  therefore  is  the  average  cost, 
even  of  any  group  of  castings? 

What  is  the  end  of  most  foundries  where  "average  costs  per 
hundred-weight"  is  the  method  used  for  arriving  at  costs?  For 
years,  possibly,  a  foundry  may  be  fortunate  in  getting  a  good  supply 
of  high  and  low  grade  castings  to  make,  and  as  long  as  the  ratio 
of  high  to  low-grade  is  kept  constant,  the  average  price  per  hun- 
dred-weight will  probably  show  a,  profit  at  the  end  of  the  year, 
Supposing  this  ratio  is  not  maintained,  and  more  castings  of  a  high 
than  of  a  low  grade  are  included  in  the  output;  then  the  profit  at' 
the  end  of  the  year  has  probably  disappeared  entirely.  The  man- 
ager, of  course,  sees  this  at  once,  and  naturally  increases  the  charg- 
ing price  for  the  next  year.  This  would  overcome  the  difficulty, 
provided  he  could  be  certain  that  the  type  of  casting  would  be  the 
same  as  that  of  the  preceding  year.  But  what  manager  can  rely 
on  the  type  of  castings  he  may  have  to  produce  in  any  future  period  ? 
Assuming  that  the  price  is  raised  and  a  preponderance  of  either 
high  or  low-grade  castings  is  ordered  in  the  coming  period,  the 
same  trouble  arises.  They  are  charged  either  too  high  or  too  low. 
If  too  high,  then  probably  orders  which  would  give  a  good  profit 
are  lost;  if  too  low,  then  another  loss  is  shown  at  the  end  of  the 
year.  So  the  thing  goes  on,  until  the  shop  is  shut  up  as  it  does  not 
pay  to  run  it. 
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1  have  often  been  struck  by  the  extreme  care  taken  to  ensure 
the  accuracy  of  cost  figures  in  connection  with  the  machining  and 
assembling  of  castings,  when  the  cost  of  the  castings  themselves  is 
nothing  more  or  less  than  a  guess.  What  is  the  use  of  exact  cost 
in  the  machining  department  of  an  engine  shop  when  75  per  cent 
of  the  material  used  in  the  construction  of  the  engine  is  pure  guess 
work  as  regards  cost?  If  an  average  cost  is  good  enough  for  the 
castings,  why  is  it  not  so  for  machining  them?  Most  engineering 
firms  seem  quite  satisfied  with  this  method ;  yet  is  it  logical  to  expect 
that  estimated  plus  actual  costs  will  give  actual  total  costs?  This 
is  what  is  expected  in  most  firms,  and  strange  to  say  the  result  ap- 
pears to  satisfy  the  directors. 

I  propose  to  illustrate  a  method  by  which  all  estimating  is  elimi- 
nated from  foundry  costs.  In  these  days  of  keen  competition  it  is 
necessary  for  every  manager  to  know  what  every  article  costs  to 
produce.  If  the  cost  price  be  too  high  for  the  market,  then  it  must 
be  lowered;  but  the  manner  some  managers  have  of  lowering  the 
cost  by  simply  reducing  the  charging  price  per  hundred-weight  for 
the  castings,  without  improving  the  method  of  production  and  thus 
lowering  their  actual  cost,  is  not  business  like  and  can  only  result  in 
loss  at  the  end  of  the  year. 

Is  it  possible  that  the  bad  trading  results  of  so  many  engineer- 
ing firms,  converted  into  limited  companies,  are  the  consequences  of 
the  actions  given  above?  In  many  cases  one  sees  the  balance  sheet 
of  a  firm,  which  has  been  turned  into  a  public  company,  showing  a 
decreasing  profit  each  year.  Is  it  due  to  the  fact  that  the  former 
owners  kept  a  strict  watch  over  the  foundry,  and  estimated  fairly 
accurately  the  cost  of  the  output,  and  that,  when  this  supervision 
was  relaxed  on  the  firm  being  converted  into  a  company,  the  cost 
of  the  castings  was  left  in  the  hands  of  the  foreman  or  charged  at 
an  average  rate,  without  any  practical  supervision?  I  maintain  that 
mismanagement  in  the  foundry  is  the  cause  of  the  poor  balance 
sheets  of  many  public  companies.  In  any  case  it  is  absolutely  neces- 
sary for  every  manager  to  know  the  actual  cost  of  his  productions, 
and  this  can  not  be  obtained  by  the  methods  given  in  the  preceding 
pages. 

With  the  following  system  the  actual  cost  of  each  casting  can 
be  obtained  without  any  guess  work  at  all.  As  a  result  of  the  in- 
auguration of  this  system  several  foundries  have  increased  their 
output  from  5  to  15  per  cent,  and  this  without  any  great  extra 
expense. 
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Copies  of  the  various  orders  and  other  forms  are  given,  but 
these  can,  of  course,  be  altered  to  suit  the  requirements  of  each 
shop.  The  principle  is  the  chief  thing,  and  so  long  as  accurate  re- 
sults are  obtained,  the  details  are  of  no  great  importance  and  can 
be  modified  to  suit  special  or  individual  cases.  This  system  is  ap- 
plicable to  brass  and  iron  foundries,  the  same  rules  applying  to  both. 

On  receipt  of  an  order  to  build  any  engine,  machine,  etc.,  it  is 
entered  in  the  works  order  book  and  the  order  for  the  castings 
should  be  made  out  in  detail  in  a  carbon  triplicate  manifold  book. 
One  copy  should  be  retained  in  the  office  as  a  record  of  having 
ordered  the  castings,  one  should  be  sent  to  the  pattern  shop,  in  order 
that  the  patterns  may  be  prepared  and  sent  to  the  foundry,  and  the 
third  copy  goes  to  the  foundry.  The  order  to  the  foundry  should 
be  double  the  size  of  the  other  two  copies  and  should  have  "Foun- 
dry" printed  on ;  the  pattern  shop  copy  should  have  "Pattern  Shop," 
and  the  office  copy  "Office"  printed  on.  The  pattern  shop  and 
office  copies  should  be  printed  as  follows  on  fairly  thin  paper: — 


PATTERN  SHOP. 

"Page  No. 

Date 

ORDER  No. 

Tracing  No, 

Deliver  to                                                 for  ._,    

Reference 
letter 

No. 
Wanted. 

Material. 

Pattern. 

D 

DESCRIPTION. 

s  The  Eng.  Magazine 

FORM   I.      ORDER  FOR  CASTINGS. 
Made  out  in  triplicate,  for  office,  pattern  shop  and  foundry. 


The  copy  kept  in  the  office  should  not  be  perforated,  but  the 
pattern  and  foundry  order  forms  should  be  perforated  so  that  they 
can  be  easily  torn  out  of  the  manifold  book.  This  book  must  be 
paged  so  that  the  three  copies  have  the  same  page  number.  It 
should  also  be  provided  with  a  few  blank  pages  in  front,  so  that 
an  index  can  be  made.    It  is  necessary  to  index  only  the  order 
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-  1  number  and  the  pages  on  which 
-|  the  same  order  numbers  occur. 
- 1  If  preferred  a  more  detailed  in- 
~  ei  dex  can  be  made,  but  experience 

has  shown  that  it  is  not  neces- 
sary. 

p  The    foundry    office  order 

£  must  be  made  as  follows: — 

-  w 

g  The  left  hand  half  is  exactly 

co  the  same  as  the  first  two  copies, 

ph  with  the  exception  that  it  is 

g  headed  "  Foundry "  and  has  a 

5  space  provided  in  which  to  re- 
ts cord  the  date  of  the  receipt  of 

_    jg  pattern  in  the  foundry.  The 

«  right-hand  half  is  entirely  dif- 

>,  ferent  as  will  be  seen  by  ex- 

s  amining  the  form  given  above. 

§  All  the  castings  required  for 

_    g  each  drawing  should  be  ordered 

h  at  the  same  time,  using  two  or 

H  more  forms  if  necessary.    In  the 

6  case  of  a  large  casting,  likely  to 
3  take  some  time  to  make,  or  of 
c*  any  number  of  castings  off  any 
§  one  pattern,  two  or  three  lines 

_    M  should  be  left  to   record  the 

g  necessary    information.  This 

<  order  form  should  contain  the 

-  w  tracing  and  order  numbers,  and 
«  the  number  of  castings  required 

-  §  off    each    individual  reference 
!   2  letter  on  that  tracing.  When 

these  order  forms  are  received 

~~  in  the  foundry,  they  should  be 
placed  in  numerical  order  ac- 

-  cording  to  the  order,  not  the 
page  number,  and  be  held  in  a 

_  strong  paper  clip. 


DAILY  TIME  BOOK 


.Man's. No. 


'Name_ 


Rate_ 


Order 
No. 

Tracing 
No. 

Ref. 
Letter. 

DESCRIPTION  OF  WORK. 

Pattern 
-  No. 

Daily  time. 

Total 
time. 

Amount 

of 
Wages. 

Remarks. 

Wed. 
Night 

Th. 

Fr. 

Sat. 

Mon. 

Tue. 

Wed. 

00 

Total 

FORM  3.      DAILY  TIME  BOOK. 
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Every  pattern  received  in  the  foundry  should  pass  through  the 
foundry  office  and  the  clerk  should  enter  on  the  order  form  the 
date  it  was  received.  No  pattern  should  be  passed  into  the  shop 
until  this  has  been  done,  so  that  all  disputes  as  to  whether  a  pattern 
is  in  the  shop  or  not,  or  as  to  when  a  pattern  was  received,  are 
avoided.  Many  instances  have  occurred  of  the  foundry  being 
blamed  for  not  having  made  certain  castings  when  the  pattern  itself 
has  not  even  been  delivered,  the  order  for  it  having  been  overlooked 
in  pattern  shop. 

Every  pattern  sent  to  the  foundry  must  have  a  card  tacked  on, 
containing  the  following  information  and  printed  as  follows: — 


IRON  FOUNDRY. 

Order  No. 

Tracing  No. 

T?.ftffirftTiCfi 

Date 

Man's  rm.mA  or  No. 

No.  wanted. 

Pattern. 

DESCRIPTION. 

Weight. 

Foreman  ' 
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FORM  4.      CARD  TACKED  TO   PATTERNS  SENT   TO  FOUNDRY. 

The  pattern  maker  fills  in  the  spaces  for.  Order  No.,  Tracing 
No.,  Reference  letter  or  pattern  number,  and  the  number  of  cast- 
ings required.  He  obtains  this  information  from  his  own  copy  of 
the  manifolded  order.  The  foreman  moulder  fills  in  the  man's  name 
or  number  and  states  if  any  particular  mixture  of  metals  is  to  be 
used  in  the  casting.  This  is  all  done  before  the  pattern  is  given  to 
the  moulder  to  make  the  castings. 

Up  to  this  point  almost  everything  is  according  to  the  usual 
practice  of  all  foundries,  but  now  a  great  alteration  is  made.  This 
alteration  consists  in  taking  the  time  of  every  man,  boy,  and  laborer 
in  the  shop,  and  recording  it  daily  in  a  time  book  ruled  as  in  Form  3. 
The  clerk  should  go  round  the  shop  every  morning  or  afternoon, 
or  even  twice  a  day,  and  take  the  time  of  everybody  employed,  ex- 
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eept  the  foreman.  The  time  every  man  is  engaged  on  any  work 
must  be  recorded  in  this  book.  No  matter  what  the  man  has  been 
engaged  in  doing,  it  must  be  entered  in  this  book  so  that  the  total 
number  of  hours,  recorded  for  each  man,  agrees  with  the  total 
hours  he  is  paid  each  day  by  the  firm.  All  moulders'  time  is  re- 
corded as  making  the  castings  for  the  various  order  numbers  speci- 
fied on  the  cards  which  are  tacked  on  to  the  patterns  from  which  the' 
castings  are  made.  The  clerk  records  in  time  book  the  order  num- 
ber, tracing  number,  and  reference  letter  or  pattern  number  as 
given  on  these  cards,  and  fills  in  the  time  spent  each  day  by  the 
moulder  making  the  casting.  In  the  case  of  several  men  being  en- 
gaged on  one  mould,  then  the  leading  man's  time  sheet  should  con- 
tain all  the  above  information  and  the  other  men's  time  should  be 
taken  as  assisting  the  leading  hand  in  making  this  particular  cast- 
ing. If  any  men  are  engaged  making  grids,  hooks,  etc.,  which  can 
only  be  used  for  any  one  mould,  their  time  must  be  recorded  as 
such,  to  that  casting  and  order  number.  Time  making  boxes,  plates, 
grids,  core  irons,  which  can  be  used  again,  must  be  recorded  in  the 
same  manner  and  charged  as  either  new  plant,  maintenance  of  plant, 
tools,  or  in  fact  to  the  account  which  is  provided  for  them. 

Core  makers'  time  should  be  charged  to  making  cores  for  each 
particular  casting,  and  thus  to  the  order,  as  core  making  for  such 
casting.  In  the  case  of  cores  made  to  stock  and  which  can  not  be 
accurately  allocated  to  any  special  casting,  the  time  spent  by  each 
man  or  boy  must  be  recorded  as  "General  Cores"  in  the  time  book. 

If  any  men  are  employed  as  smiths,  fitters,  carpenters,  etc.,  in 
the  shop,  their  time  must  be  taken  just  the  same  as  any  other  man, 
and  charged  to  what  they  were  doing,  such  as  fitting  boxes — if  new 
ones  to  "Plant,"  if  to  replace  broken  ones,  to  "Maintenance";  mak- 
ing feeder  rods,  etc., '  to  "Tools,"  and  making  runner  pegs,  to 
"Tools";  and  in  fact,  all  the  time  spent  by  these  men  must  be 
charged  in  detail  to  the  account  which  provides  for  each  class  of 
work  done  by  them.  Men  engaged  trimming  castings  must  have 
their  time  charged  to  "Trimming."  Furnacemen,  and  laborers  en- 
gaged in  supplying  metal  to  the  cupola,  must  be  charged  to  "Cupola 
Laborers"  account.    Crane  drivers,  to  "Crane  Drivers'  Account." 

Laborers: — All  time  spent  by  laborers  must  be  charged  to  "La- 
borers Account."  No  laborer's  time  should  be  charged  to  any  cast- 
ing, even  although  they  were  engaged  for  some  little  time  helping 
a  moulder  on  any  particular  casting.  The  excuse  can  not  be  made 
by  any  moulder  that  he  did  not  know  what  the  casting  was  for,  as 
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every  pattern  has  the  card  tacked  on  which  contains  all  the  neces- 
sary information. 

At  the  end  of  each  week  the  time  of  each  man  on  each  casting 
is  totalled  and  extended  at  the  rate  of  wages  paid  to  the  man,  and 
the  total  of  these  hours  and  wages  for  each  man  must  agree  with 
the  weekly  pay  sheet  of  the  shop. 

Any  time  spent  on  any  casting  which  is  found  to  be  defective  is 
charged  as  "Replace  Casting"  and  the  cost  of  same  must  not  be  in- 
cluded in  the  cost  of  the  casting  which  replaces  the  bad  one.  This 
can  be  done  very  easily  each  week  or  day  in  the  case  of  castings 
turning  out  bad  before  leaving  the  shop.  In  the  case  of  castings 
which  are  found  to  be  defective  after  being  machined,  or  after  the 
cost  of  them  has  been  made  up,  then  the  Moulders  account  on  the 
analysis  sheet  for  the  week  they  are  replaced,  must  be  credited  with 
all  the  wages  spent  ^on  the  bad  casting  and  the  "Replace  Account" 
debited  with  the  same  amount.  The  wages  on  the  replace  casting 
will  be  charged  each  week,  as  paid,  to  the  Moulders  account  as 
usual. 

After  the  time  book  is  agreed  with  pay  sheet,  the  wages  are 
analysed  under  the  various  headings  as  follows: — 

Coremakers  and  Moulders,  charged  to  castings;  General  Cores 
not  charged  to  castings;  Trimmers;  Replace  Castings;  General 
Labor;  Cupola  Labor;  Crane  Drivers;  Plant;  Tools;  Maintenance. 
The  various  headings  of  this  analysis  are  then  cast  and  the  totals 
agreed  with  the  pay  sheet  total. 

The  grand  total  of  wages  paid  and  the  totals  of  each  heading  of 
this  analysis  are  posted  each  week  into  a  "Wages  Analysis  Summary 
Book,"  in  the  form  shown  on  the  following  page. 

Each  month  or  each  quarter,  as  may  be  determined,  this  sum- 
mary book  is  totalled,  so  as  to  make  up  the  figures  for  the  Foundry 
Balance  Sheet  and  for  checking  the  accuracy  of  the  returns  for 
any  period. 

After  the  time-books  are  agreed  with  pay  sheets,  the  clerk  posts 
from  these  books  onto  the  office  order  forms  the  wages  and  time 
spent  by  each  man,  on  each  casting,  for  each  order.  Coremakers' 
time  and  wages  should  be  notified  as  such,  in  some  manner,  so  as 
to  distinguish  between  moulding  and  core  making.  A  different 
color  ink  may  be  used  for  posting  these  wages.  This  information 
is  very  necessary  when  a  casting  is  found  to  cost  too  much.  The 
extra  cost  must  be  caused  either  by  the  cores,  or  the  moulding;  and 
when  the  cost  of  each  is  known,  improved  methods  may  then  be 


WAGES   ANALYSIS  SUMMARY  BOOK 

.Week  Ending 

Moulders& 
^oremakers 
charged  to 
Gastings 

General 
Cores  not 
charged  tc 
Castings 

Trimmers 

Replace 
Castings 

General 
"Labor 

Cupola 
Labor 

Crane- 
Drivers 

Plant 

(  not  castings  ) 

Tools 

(not  castings) 

Maintenance 

(  not  castings  ) 

Total  Wages 
paid  as  per 
pay  sheet. 

The  F.,ty.  uxiw 


FORM   5.      WAGES   ANALYSIS   SUMMARY  BOOR. 
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got  out  for  doing  that  part  of  the  work  which  costs  too  much.  Great 
care  should  be  taken  in  posting  these  wages,  as  on  this  depends  the 
accuracy  of  the  cost  of  the  casting. 

On  completion  of  a  casting,  the  clerk  takes  from  the  moulder 
the  card  which  was  tacked  onto  the  pattern,  and  records  on  it  the 
weight  of  the  casting  after  being  trimmed.  This,  of  course,  may 
be  done  by  the  man  who  is  accustomed  to  weigh  the  castings,  but 
in  any  case  the  cards  must  be  returned  to  the  clerk.  The  weights 
of  all  castings  made  must  be  obtained  and  returned  to  the  clerk,  no 
matter  whether  they  are  grids,  boxes,  or  plates,  etc.  If  a  casting 
is  found  to  be  defective,  the  weight  of  it  must  be  charged  just  as 
if  it  were  a  good  one ;  but  instead  of  being  charged  to  the  order,  it 
must,  like  the  wages  paid  for  making  it,  be  •  charged  to  Replace 
Account.  This  account  is  then  credited  with  the  scrap-iron  value 
of  the  bad  casting. 

The  furnaceman  must  make  day  by  day  a  return  of  the  weight 
of: — 1,  each  brand  of  pig  iron;  2,  scrap-iron  bought;  3,  all  runners, 
grids,  heads,  etc.,  from  the  shop  floor;  4,  foundry  coke,  used  in  the 
cupola.  It  is  safer  to  have  this  return  daily,  as  these  men  are  apt 
to  be  careless,  unless  kept  up  to  the  mark.  If  the  return  is  made 
every  day,  any  inaccuracy  may  easily  be  rectified.  This  is  a  simple 
method  of  keeping  track  of  the  stocks  of  iron  and  foundry  coke. 
These  returns,  in  conjunction  with  the  Wages  Summary  Book,  can 
also  be  used  for  cheeking  the  value  each  week  of  the  output.  It 
is  also  very  interesting  and  useful  to  compare  the  weight  of  coke 
used  per  ton  of  metal  melted,  and  also  the  amount  of  iron  melted 
to  produce  the  castings  made. 

When  a  casting  is  trimmed,  the  order  and  tracing  numbers  with 
the  reference  letter  also  should  be  painted  on  some  part  which  is 
not  likely  to  be  machined.  This,  without  much  expense,  will  save 
a  good  deal  of  time  spent  in  the  machine  shop,  in  discovering  which 
order  number  and  which  tracing  number  a  casting  is  for.  Experi- 
ence has  shown  that  in  many  cases  castings  for  a  certain  order  have 
been  machined  for  another  order,  at  the  cost  of  increased  labor, 
simply  because  the  wrong  casting  had  been  taken.  It  may  then  be 
discovered  that  the  casting  made  specially  for  the  order  has  to  be 
scrapped,  owing  to  the  fact  that  it  will  not  "clean  up"  sufficiently, 
so  as  to  come  in  for  the  one  which  was  taken  in  error.  This,  of 
course,  is  not  a  common  occurrence,  but  it  has  happened  several 
times.  From  the  castings  cards  which  the  clerk  takes  from  the 
moulders,  or  has  returned  to  .him  by  the  weigher,  the  daily  delivery 
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advice  is  made  up.  These  advice  books  are  carbon  duplicate  books, 
printed  and  ruled  as  follows: — 


!  ADVICE 

To 

1  BOOK 

Please  receive  IRON  CASTINGS  from  Foundry  as  under:- 

Order 
No* 

Tracing 
No. 

Ref: 
Letter 

Pattern 
No.  • 

No. 

DESCRIPTION. 

2wt 

^rs 

lbs. 

The  Eng.  Magazine 


i  FORM  6.      ADVICE  BOOK  OF  DAILY  DELIVERIES  OF  CASTINGS. 

A  carbon  duplicate,  remaining  in  the  book,  is  identical  except  that  it  has  at  the  right 
columns  for  extending  the  price. 

The  under  copy  is  kept  in  the  foundry,  the  perforated  top  copy 
is  sent  each  day  with  the  castings  delivered.  It  will  be  seen  that 
the  top  copy  is  not  ruled  with  cash  columns,  but  that  the  under  copy 
is  so  ruled.  It  will  readily  be  understood  that  it  is  not  necessary  to 
inform  other  departments  as  to  the  value  of  the  castings  delivered. 
In  writing  up  this  delivery  book,  care  should  be  taken  to  note  when 
a  casting  has  been  made  of  any  special  mixture  of  iron.  This  in- 
formation is  obtained  from  the  casting  cards  on  which  the  foreman,, 
before  giving  them  to  the  moulder,  has  stated  the  special  mixture 
to  be  used.  This  is  necessary  so  that  the  casting  may  be  charged 
with  the  correct  price  of  that  mixture. 

Every  day  the  weights  and  number  of  castings  delivered  must  be 
posted  from  the  advice  book  on  to  the  office  order  forms  to  each  cast- 
ing on  each  order  number.  It  is  most  important  that  this  should 
be  done  immediately  the  delivery  book  is  made  up  each  morning. 
This  is  necessary  so  that  the  foreman  or  manager  can  see  how  each 
order  is  progressing,  which  castings  are  in  progress,  and  which 
castings  are  still  to  make  for  any  particular  order  he  may  require. 

On  an  average,  27  hundred-weight  of  iron  must  be  melted  to* 
produce  20  hundred-weight  of  trimmed  castings.    As  this  27  hun- 
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dred-weight  of  iron  is  composed  of  several  brands  of  pig  iron, 
mixed  with  scrap,  the  weight  of  each  brand  used  must  be  obtained 
and  the  balance  will  be  scrap-iron.  These  separate  weights  are  ex- 
tended at  the  prices  paid  for  each.  To  melt  this  weight  of  iron  from 
2%  to  2>T/2  hundred- weight  of  foundry  coke  must  be  used,  and  the 
cost  of  it  added  to  that  of  the  pig  iron.  From  this  27  hundred- 
weight of  iron,  about  5  hundred-weight  will  be  returned  in  the  form 
of  runners,  risers,  etc.,  and  the  value  as  scrap,  must  therefore  be 
deducted  from  the  above  total.  The  wages  of  cupola  laborers  and 
trimmers  must  now  be  added,  and  the  sum  will  be  the  cost  of  the 
20  hundred-weight  of  metal  in  the  trimmed  casting.  The  cost  of 
any  special  mixture  may  be  obtained  in  the  same  manner,  as  the 
only  items  which  can  vary  are  the  prices  paid  for  the  various  mix- 
tures used  for  special  castings. 

When  the  weights  of  castings  are  posted  on  the  office  order 
forms,  they  should  be  extended  at  the  price  of  the  mixture  used. 

Where  several  castings  are  required  off  one  pattern,  it  is  ad- 
visable not  to  extend  the  cost  of  the  material  until  all  the  castings 
are  completed,  as  it  is  almost  impossible  to  keep  the  cost  of  each 
one  separate.  Until  the  whole  number  is  completed,  only  the  weight 
and  number  made  should  #  be  posted  on  order  forms.  Then  the 
total  weight  should  be  extended  at  the  usual  irate  in  the  ordinary 
manner. 

We  have  now,  posted  on  the  order  forms,  the  wages  and  ma- 
terial spent  on  each  casting.  To  these  amounts  must  be  added  a 
further  sum  to  cover  the  expenses  of  "  charges  "  which  are  made 
up  of  the  following: — 

Interest  on  capital  expended  on  land,  buildings,  and  plant. 

Rates  and  taxes. 

Power. 

Depreciation  on  building  and  plant. 
Maintenance  of  building  and  plant. 
Insurance. 
Light. 

Heating  and  coke  for  stoves,  etc. 

Water,  blacking,  loam,  chalk,  fireclay,  gannister,  chaplets,  tools, 
bricks,  straw  rope. 

Foreman  and  clerks'  wages. 
Replace  castings. 

General  laborers  and  crane  drivers. 
Sundry  stores  used  in  foundry. 
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Up  to  this  point  every  item  is  directiy  chargeable  to  the 
foundry;  but  we  have  still  to  add  a  further  sum  to  cover  the  cost 
of  management,  etc.  This  amount  must  necssarily  be  an  estimate, 
and  should  be  fixed  carefully  by  the  management.  After  deciding 
on  the  amount  required  it  should  be  added  to  the  total  previously 
obtained  for  expenses  directly  chargeable  to  the  shop.  A  percent- 
age should  then  be  obtained  on  the  wages  spent  on  moulding  and 
core  making,  charged  to  this  account  in  the  wages  summary  book. 
This  percentage  should  cover  the  total  of  the  charges  allocated  to 
the  shop.  The  better  and  safer  way  to  cover  the  dead  expenses  is 
to  charge  a  percentage  on  the  wages  paid  for  making  the  castings, 
instead  of  on  the  weight  prodnced.  Of  course  it  is  not  an  absolute 
fact,  but  experience  shows  that  it  is  as  near  the  actual  as  can  be 
obtained.  It  is  also  very  simple  and  a  very  quick  method  of  cal- 
culating costs.  It  is  more  reasonable  to  allocate  the  charges  in  this 
manner  than  on  the  weight.  The  weight  of  a  casting  is  no  criterion 
of  the  time  it  has  occupied  room  in  the  shop,  nor  yet  of  the  amount 
of  supervision  and  other  expenses  it  has  entailed,  but  the  wages  on 
it  do  show  this  to  a  great  extent.  For  instance,  a  base  for  a  chim- 
ney weighing  20  hundred-weight  is  in  the  shop  for  about  two  days 
and  has  entailed  no  expenses  for  any  drying,  chaplets,  studs,  straw 
ropes,  or  in  fact  anything  beyond  the  ordinary  expenses  for  mould- 
ing. Compare  this  with  a  slide-valve  cylinder  or  a  Corliss  cylinder 
of  the  same  weight,  with  all  the  necessasy  core  irons,  cost  of  drying, 
the  time  floor  space  has  been  occupied,  the  extra  supervision  re- 
quired, etc.  It  does  not  seem  logical  that  both  should  bear  the  same 
charges  simply  because  they  weigh  the  same,  when  one  was  in  the 
shop  two  days  and  the  other  probably  five  or  six  days. 

By  allocating  the  charges  in  this  manner,  high-class  castings  are 
necessarily  charged  at  a  high  price  and  low  class  at  a  low  price. 
This  is  the  most  logical  and  therefore  the  best  method  of  allocating 
charges. 

After  this  percentage  has  been  obtained,  it  must  be  posted  in 
the  charges  column  on  each  casting  on  each  order  form. 

The  total  cost  of  each  casting  can  now  be  obtained  by  totalling 
the  cost  of  material,  wages  and  charges.  This  amount  should  be 
placed  in  the  total  column  for  each  casting  on  each  order  form,  and 
also  in  the  cash  column  provided  on  the  carbon  duplicate  remaining 
in  the  delivery  book.    (See  page  590.) 

The  total  weight  and  value  of  castings  made  each  week  should 
then  be  obtained  from  the  delivery  book.    These  totals  must  then 
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be  analyzed  each  week  under  the  various  order  numbers  and  sent 
to  the  cost  department.  This  will  show  weekly  the  amount  which 
has  been  expended  on  each  order  and  how  each  order  is  pro- 
gressing. 

On  the  completion  of  the  castings  on  any  order  form,  the  vari- 
ous columns  should  be  footed  and  agreed  with  the  total  cost.  These 
totals  should  then  be  posted  on  the  form  given  below: — 


IRON  FOUNDRY  

Summary  Sheet  for  Order 


Order 
page  No. 

Weight. 

.Material. 

Wages. 

Charges. 

Total. 
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FORM  7.      FORM  FOR  RECORD  OF  TOTAL  COST  OF  CASTINGS. 

When  all  the  order  forms  for  any  order  number  are  completed 
and  added  and  the  totals  posted  on  the  summary  sheet,  the  latter 
should  also  be  totalled  and  the  whole  should  be  sent  to  the  cost  depart- 
ment to  be  filed  away  with  the  records  of  that  order  number. 

This  summary  sheet  will  be  found  most  useful  in  estimating  for 
future  orders.  It  shows  at  a  glance  the  total  weight  of  castings 
made,  the  wages,  material,  and  charges  spent  on  them.  Any  in- 
crease or  decrease  in  either  account  may  very  quickly  be  adjusted 
to  suit  the  market  requirements. 

It  is  advisable  to  check  the  total  cost  of  all  castings  made  every 
quarter  at  least.  It  is  not  a  costly  proceeding  and  the  result  proves 
the  accuracy  of  the  total  costs  charged  and  makes  a  manager  feel 
satisfied  that  things  are  going  on  all  right.  A  form  should  be  pre- 
pared as  shown  on  the  following  page.  The  scheme  there  given  is 
descriptive  rather  than  "  graphic";  that  is,  the  items  chargeable  to 
the  respective  sides  of  the  account  are  simply  defined. 
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Quarterly  Check  of  Prices  Charged  for  Castings. 


DATE 


Dr. 


Cr. 


Total  value  of  castings  charged  dur- 
ing the  quarter. 

The  wages  on  unfinished  castings 
and  on  castings  for  which  no  value 
has  been  charged  on  order  forms 
(taken  at  end  of  quarter). 
Charges  on  these  wages. 
Value  of  material  of  castings  for 
which  no  value  has  been  charged 
(at  end  of  period). 


Wages  ^  on  castings  unfinished  and 
on  castings  for  which  no  value  has 
been    charged    on    order  forms 
taken  at  beginning  of  quarter). 
Charges  on  these  wages. 
Value  of  material  of  castings  for 
which  no  value  has  been  charged 
(at  beginning  of  period). 
Wages  on  moulding  and  coremak- 
ing  for  quarter. 
Charges  on  same. 
Value  of  the  material  of  castings 
charged  during  quarter. 

Taking  each  item  on  the  debit  side,  the  wages  on  all  unfinished 
castings  and  on  castings  for  which  no  value  has  been  charged  are 
obtained  by  totalling  the  wages  on  all  order  forms  for  castings  not 
completed.    The  usual  charges  are  added  to  this  amount. 

The  value  of  the  material  of  the  castings  charged  without  any 
value  on  the  order  forms  is  obtained  in  the  same  way  as  the  wages. 

The  wages  on  moulding  and  core  making  are  obtained  from  the 
wages  summary  book. 

The  usual  charges  are  added  to  this  amount.  The  value  of  the 
material  (only)  of  castings  made,  is  obtained  from  the  output  at 
the  various  prices  charged  for  the  different  mixtures. 

On  the  credit  side,  the  value  of  castings  made  during  the  quarter 
is  obtained  from  the  weekly  returns  made  to  the  cost  department 
from  the  delivery  book.  The  wages  on  unfinished  castings,  etc.,  at 
the  end  of  the  quarter  are  obtained  in  the  same  manner  as  at  the 
beginning.  The  value  of  material  in  these  castings  is  also  obtained 
as  at  the  beginning  of  the  quarter.  If  this  statement  does  not 
balance,  some  mistake  has  been  made  in  the  prices  charged  for  the 
castings  and  steps  should  then  be  taken  to  discover  and  rectify  the 
error. 

The  consumption  of  all  material  used  should  also  be  carefully 
watched,  and  to  do  this  thoroughly  a  balance  sheet  should  be  pre- 
pared at  least  every  quarter.  The  stock  of  all  material  should 
be  taken  at  the  beginning  of  the  period,  and  to  this  all  purchases 
during  the  same  period  should  be  added.  From  this  total  the  stock 
taken  at  the  end  of  the  same  period  should  be  deducted;  then  the 
difference  must  be  the  consumption  during  that  period.  These 
figures  should  be  placed  on  the  debit  side  of  the  account  and  be 
extended  at  the  prices  paid.    The  wages  on  moulding  and  core 
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making  should  then  be  added,  also  all  wages  paid  for  laborers, 
trimmers,  crane  drivers,  cupola  laborers.  These  amounts  are  ob- 
tained from  the  wages  summary  book.  The  following  items  should 
be  added: — 

Interest  on  capital  expended  on  land,  buildings,  and  plant. 
Rates  and  taxes,  power,  depreciation  on  building  and  plant. 
Maintenance  of  buildings  and  plant,  tools,  insurance,  light. 
Heating,  water,  foreman  and  clerks'  wages,  replace  account,  and  the 
amount  determined  on  by  manager  to  cover  management  expenses. 

The  total  weight  of  shop  scrap  remelted  during  the  period 
should  also  be  shown,  and  any  difference  between  this  stock  at  the 
beginning  and  at  the  end  of  period  should  also  be  debited  as  weight 
only,  without  value.  These  figures  are  obtained  from  furnaceman's 
weekly  or'  daily  returns. 

Any  wages  on  castings  charged  without  value  and  on  unfinished 
castings  at  the  beginning  of  the  period,  less  any  wages  on  similar 
castings  at  end  of  period,  should  then  be  added. 

On  the  credit  side  charge,  first,  the  weight  and  value  of  output 
during  the  period  (these  are  obtained  from  the  weekly  returns  to 
the  cost  department)  ;  second,  the  weight  and  material  value  only 
of  all  castings  unfinished  and  of  castings  charged  without  value  at 
the  beginning  of  the  period,  less  the  same  at  the  end  of  the  period. 
If  the  weight  and  material  value  only  of  castings  unfinished  and  of 
castings  charged  without  value  be  greater  at  the  end  than  at  the  be- 
ginning of  the  period,  then  the  difference  must  be  added;  if  less, 
then  it  must  be  deducted.  Any  credit  or  debit  balance  will  be  either 
profit  or  loss  in  the  rate  per  cent  added  to  the  wages  to  cover  the 
cost  of  dead  expenses.  This  rate  per  cent  should  then  be  altered 
accordingly. 

This  balance  sheet  when  examined  is  found  to  contain  all  the 
necessary  information  with  regard  to: — 

1.  The  consumption  of  coke  per  ton  of  iron  melted. 

2.  Waste  in  melting. 

3.  The  weight  of  iron  melted  to  produce  a  certain  quantity  of 
castings. 

4.  Wages  (moulding  and  core  making),  per  ton  and  any  other 
percentages  in  connection  with  the  consumption  of  stores  which 
might  be  required. 

In  order  that  the  cost  of  future  castings  off  old  patterns  may 
be  checked,  all  costs  should  be  indexed.  The  Card  system  is  the 
best  for  this  purpose  on  account  of  its  being  expansive.  The  cast- 
ings should  be  indexed  under  their  own  specification,  not  under 
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order  numbers;  cylinders,  flywheels,  bedplates,  etc.,  being  placed 
under  their  respective  classifications.  Full  information  should  be 
given,  so  that  they  may  be  readily  identified.  The  following  speci- 
men cards  will  illustrate  what  is  required: — 


PULLEYS. 

9800 

Single 
Arm. 

015 

C 

20"x3"x2 

Dia.  FanBort 

1 

4K 

3 

3 

6 

Solid,  split 
or  in  halves 
as  the  case 
may  be. 

CYLIxVDERS. 

Order 
No, 

Type. 

Tracing. 

Kefee. 

Size. 

No. 

Hours. 

Weight. 
COL 

Wages. 
L  s  d 

Remarks. 

000 

Corliss 

.  0000 

A 

24  "x  42" 

1 

527 

100 

20 

New  pattern. 
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FORM  8.      SAMPLE  CARDS  FOR  INDEXING  OF  COMPARATIVE  COSTS. 

It  is  not  necessary  to  give  any  more  information  than  is  shown 
on  these  cards.  The  cost  of  material  varies  according  to  the  market 
and  the  charges  fluctuate  according  to  the  conditions  of  work  pre- 
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vailing  in  the  shop.  The  total  cost  of  any  casting  shown  on  the 
cards  can  quickly  be  obtained  by  extending  the  weight  at  the  cur- 
rent price  and  then  adding  the  wages  together  with  the  current 
percentage  thereon  for  charges.  It  is  important  that  this  indexing 
should  be  done  correctly,  as  every  one  can  see  that  a  great  deal 
depends  on  it  as  regards  the  output  of  the  shop.  As  soon  as  an 
order  form  is  received  in  the  shop,  it  should  be  compared  with 
the  index  cards  and  if  any  similar  castings  have  been  made,  the 
time  and  wages  spent  on  the  previous  order  should  be  put  in  pencil 
on  the  new  order  forms.  In  the  case  of  repeat  castings  the  time 
and  wages  spent  on  the  previous  order  should  be  placed  in  a  rough 
note  book  and  when  the  clerk  is  taking  the  daily  time  of  the  men, 
reference  should  be  made  to  this  and  if  there  be  any  increases  or 
decreases  in  the  time  charged  on  the  repeat  castings  they  should 
be  brought  to  the  foreman's  notice  at  once.  The  reasons  for  such 
increases  or  decreases  should  then  be  noted  on  the  orler  forms. 

When  posting  from  time  book  to  order  forms,  the  clerk  can  see 
from  his  pencil  notes  if  any  cost  is  increased  or  decreased,  and.  any 
differences  should  be  brought  to  the  foreman's  notice  also.  When 
a  large  casting  is  being  made,  which  wohld  probably  be  in  the  shop 
two  or  three  weeks,  and  the  cost  is  approaching  that  of  the  last  one 
made,  the  foreman  should  be  notified  so  that  steps  may  be  taken  to 
prevent  the  previous  cost  being  exceeded  if  possible. 

In  the  case  of  castings  to  be  made  by  apprentices,  etc.,  it  is  ad- 
visable that  these  patterns  should  be  marked  in  some  manner  so  as 
to  prevent  them  being  given  to  full-rated  men  to  mould.  Many 
instances  have  been  brought  to  notice  of  men  being  given  orders 
to  make  these  castings  when  apprentices  have  formerly  made  them. 
If  the  patterns  are  marked  in  some  manner  they  will  only  be  given 
to  the  proper  persons  to  make,  as  the  foreman  will  take  particular 
care  of  this  so  as  to  avoid  being  asked  the  reason  for  changing  his 
methods  of  working.  This  is  not  an  isolated  case  but  one  that  is 
quite  common  in  most  shops,  and  one  that  should  be  avoided. 

The  cost  of  this  system  may  be  thought,  from  the  details  given  of 
the  work,  to  be  very  great.  In  actual  practice  it  is  not  so ;  the  actual 
cost  of  running  this  system  in  a  shop  with  an  output  of  4,500  tons, 
only  amounted  to  £150  per  annum.  The  staff  consisted  of  one  good 
clerk  and  a  smart  junior.  This  cost  can  not  be  considered  high  when 
all  the  advantages  of  the  system  are  realised.  The  following  are  some 
of  the  advantages  claimed: — 
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i.  The  foreman  need  not  be  bothered  answering  any  questions 
about  castings  made  or  unfinished  or  not  made  at  all,  as  the  clerk  by 
turning  up  his  order  forms  can  see  at  a  glance  which  patterns  have 
been  received,  which  have  still  to  be  received,  which  castings  are 
made,  which  are  not  made  and  those  still  in  progress. 

"  2.  The  foreman  can  also  obtain  from  these  forms  the  above  in- 
formation every  morning  and  is  thus  able  to  arrange  his  work  ac- 
cordingly. By  this  means  the  foreman's  time  is  saved  considerably 
and  the  output  is  increased  owing  to  the  fact  that  the  men  know  a 
strict  supervision  is  kept  over  all  time  charged. 

3.  A  close  watch  can  be  easily  kept  on  the  cost  of  production, 
also  on  the  consumption  of  all  iron,  coke  and  stores. 

4.  The  advantages  or  otherwise  of  various  makes  of  foundry 
coke  can  be  accurately  determined  without  appealing  to  the  foreman 
at  all. 

5.  The  cost  of  material  can  be  easily  adjusted  to  suit  varying 
markets. 

6.  The  dead  expenses  of  the  shop  can  be  strictly  watched  and 
the  method  of  charging  these  admit  of  their  being  easily  adjusted  to 
suit  the  varying  conditions  of  work  in  the  shop. 

7.  The  manager  can  be  kept  in  touch  with  the  actual  cost  of  all 
castings  made,  together  with  the  fluctuations  in  consumption  of  all 
material. 

8.  The  foreman  is  enabled  to  keep  a  closer  supervision  over  the 
time  taken  by  his  men  in  making  castings  because  he  is  notified  at 
once  of  any  increase  or  decrease  in  cost. 

9.  The  manager,  without  consulting  the  foreman,  can  see  for 
himself  how  each  order  and,  if  necessary,  how  each  casting  is,  pro- 
gressing.  He  is  not  dependent  on  the  foreman  for  this  information. 

10.  It  is  very  useful  in  preventing  the  small  castings  for  a  large 
order  being  overlooked.  Further,  if  this  system  is  worked  properly, 
the  bad  castings  account  is  reduced  to  a  minimum. 

In  conclusion,  although  the  system  is  not  perfect,  yet  the  results 
obtained  by  actual  working  will  more  than  repay  any  extra  expense 
a  foundry  may  be  put  to  in  introducing  it.  The  actual  cost  of  each 
casting  is  obtained,  and,  after  all,  this  is  the  aim  of  all  foundry 
cost  systems. 


THE  MECHANICAL  DESIGN  OF  BALL  BEARINGS 
AND  ROLLER  BEARINGS. 

By  W.  S.  Rogers. 

No  orie  will  dispute  the  interest  of  Mr.  Rogers'  subject  nor  his  close  acquaintance  with  it. 
The  frank  vigor  of  his  manner  will  invite  reply,  to  which  we  will  be  glad  to  afford  opportunity, 
and  he  to  give  attention. — The  Editors. 

SOME  years  ago  I  sat  beside  a  bright  college  graduate  in  an 
audience  listening  to  the  discourse  of  a  learned  professor, 
when  the  graduate  turned  in  disgust  and  said  to  nie,  "The 
old  fox  is  simply  repeating  a  thesis  prepared  by  our  class  four  years 
ago." 

This  illustrates  about  what  was  listened  to  in  regard  to  ball  and 
roller  bearings  at  an  important  public  meeting  not  many  months  ago 
— simply  a  vague  phonographic  reproduction  of  what  others  had 
observed  or  theorized  upon;  an  excellent  advertising  opportunity 
taken  advantage  of — nothing  more  or  less. 

The  first  important  thing  to  know  about  ball  bearings  or  roller 
bearings  is  the  material  to  be  chosen.  This  question  can  only  be 
decided  after  one  knows  where  the  bearing  is  to  be  used,  the  revolu- 
tions per  minute,  the  maximum  load,  whether  the  load  is  constant  or 
intermittent,  and  the  care  the  bearing  will  receive  in  service. 

The  balls  should  be  of  the  best  quality  in.  all  cases.  In  selecting 
them  the  reputation  of  the  ball  maker  is  the  only  guide,  as  the  largest 
manufacturer  does  not  always  make  the  best  balls,  neither  is  the 
highest-priced  ball  always  the  best.  I  have  found  from  experience 
that  hot-forged  balls  are  the  strongest,  provided  the  maker  has  used 

-1000  Lbs  Load  ^  ^eSt  §"ra(^e  °^  stee*  ^0r  Purpose. 

-700.         »  The  honesty  of  the  ball  maker  must  be 
depended  upon  for  this. 

The  balls  should  be  accurate.  This 
the  user  can  determine  by  measuring 
them  for  himself.    Knowing  that  per- 
THe     *ragazi„e  *ect  accuracy  cannot  always  be  obtained. 

fig.  i.   graphic  formula  for  I  have  always  used  the  formula  shown 

DIAMETERS   AND  LOADS.  ^  Je£^ 

The  material  for  the  housings,  or  shells,  sleeves,  rings,  races,  and 
cones,  as  they  may  be  called  (for  the  nomenclature  of  ball  or  roller 
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FIG.  2.      RADIAL   BEARING.  FIG.  3.      THRUST  BEARING. 


bearings  has  no  standards)  must  be  determined  by  the  conditions. 
Jessop's  tool  steel  may  be  suitable  in  one  condition,  uncalled  for  in 
another,  and  totally  unfit  for  the  duty  in  still  other  conditions,  and 
the  same  may  be  said  of  every  known  brand  of  steel.  Practical 
knowledge  of  past  performances  is  the  only  safe  guide.  Laboratory 
trials  under  refined  atmosphere  prove  very,  very  little. 

Assuming,  then,  that  we  have  the  best  of  materials  obtainable  for 
ball  bearings,  the  question  is,  what  is  the  best  form  of  bearing?  But 
before  going  into  the  problem,  let  us  see  what  the  ball  has  to  do  in 
the  various  types  of  bearings. 


fig.  4.  fig.  5. 


There  are  but  two  original  purposes  of  bearings,  consequently 
there  are  but  two  original  types.  One  type  serves  for  carrying  the 
load  directly  upon  and  at  right  angles  to  the  shaft  or  axle.  This  is 
termed  a  "  radial "  bearing.  The  other  type  takes  the  load  of  the 
shaft  or  axle  endwise,  or  parallel  to  it,  and  is  termed  a  "thrust" 
bearing. 

Figure  2  shows  a  radial  bearing  carrying  a  load  upon  the  shaft. 
It  is  plain  to  see  that  the  axis  of  rotation  of  the  ball  is  parallel  to  the 
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shaft  and  at  right  angles  to  the  direction  of  load  and  resistance. 
With  proper  design  and  good  materials,  such  a  bearing  will  last  a 
long  time  and  save  friction. 

Figure  3  illustrates  the  simplest  form  of  thrust  bearing,  in  which 
we  note  that  the  axis  of  rotation  of  the  ball  is  at  a  right  angle  to  the 
shaft  and  parallel  to  the  direction  of  load  and  resistance. 

Thus,  we  see  that  the  natural  ball  actions  in  the  two  fundamental 
types  of  ball  bearings  are  in  direct  conflict  with  each  other,  and  that 
it  is  contrary  to  the  established  laws  of  mechanics  for  a  ball  to  have 
more  than  one  axis  of  rotation  at  the  same  time  without  adding  a 
friction  and  resistance  of  its  own  which  eventually  destroys  itself  as 
is  shown  in  Figure  4. 

Here  we  have  the  radial  bearing  with  its  rotation  of  axis  A.A. 
used  in  combination  with  the  thrust  bearing  having  its  rotation  of 
axis  B.B.  One  ball  used  to  perform  two  functions  diametrically 
opposed.  Simply  impossible  and  absurd  on  the  face  of  it.  The  re- 
sult is  that  the  ball  wears  out  of  round,  cuts  grooves  in  the  contact 
surfaces,  and  eventually  crumbles  away  or  breaks,  ultimately  destroy- 
ing the  entire  bearing.  But  this  is  not  bad  enough  and  we  have 
another  invention  shown  in  Figure  5. 

Here  we  have  the  opposing  plates  of  load  and  resistance  joined 
together.  Not  satisfied  with  trying  to  make  the  ball  turn  two  ways 
at  once,  the  two  resisting  plates  are  united  to  prevent  their  eliminat- 
ing the  error  existing  in  rolling  contact,  and  compelling  the  ball  to 
grind  itself  and  the  plates  away  faster.  A  modification  of  this  type 
is  found  in  Figure  6,  but  still  possessing  all  its  evil  features. 


FIG.   6.  FIG.  7. 


The  good  point  which  this  type  has  to  recommend  it  is  that  it  can 
be  "  adjusted  "  and  the  wear  taken  up,  but  as  we  only  know  the 
time  for  adjusting  has  arrived  when  the  bearing  has  crumbled  away, 
the  recommendation  in  its  favor  possesses  little  value. 

The  next  modification  of  the  inventor  in  his  efforts  to  make  a 
sphere  rotate  on  two  axes  at  the  same  time  is  found  in  Figure  7. 
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Here  we  have  the  three-point  bearing.  It  is  adjustable  and  the 
designer  has  eliminated  one  rubbing  surface  and  "  it  spins  like  a 
top."  But  he  has  forgotten  or  else  does  not  know  that  the  top  has' 
but  one  axis  of  rotation  and  that  when  he  removed  one  contact  sur- 
face he  left  the  resistance  to  be  distributed  between  the  other  three 
points. 

Then  we  have  another  effort  in  the  attempt  to 
make  two  conflicting  laws  into  one  illustrated  in  Fig- 
ure 8.  This  form  is  not  new;  was  developed  over 
twenty-two  years  ago,  but  has  become  fashionable  in 
the  past  two  years.  For  use  as  a  bearing  to  carry  a 
radial  load  only,  this  type  is  all  right  and  will  last 
indefinitely  if  properly  lubricated  and  cared  for;  but 
its  advocates  are  forcing  it  into  use  both  as  a  radial 
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fig.  8.  and  thrust  bearing,  much  to  the  sorrow  and  expense 
of  the  buyers  and  users,  who  assume  that  the  sellers  of  an  article  are 
experienced  in  all  points  relating  to  their  business. 

Some  years  ago  a  form  of  thrust  bearing  illustrated  by  Figure 
9  was  brought  before  the  machinery  world  and  great  things  promised 
for  it,  but  it  quickly  proved  worthless,  although  I  very  much  doubt 
if  the  mechanical  reasons  for  its  failure  are  yet  clear  to  those  most 
interested. 

As  the  figure  shows  at  once,  it  was  of  the  four-point  contact 
form,  one  grooved  collar  being  tight  upon  the  shaft  and  free  from 
contact  with  the  pulley,  the  other  collar  being  free  from  the  shaft 
and  tight  in  the  pulley;  but  it  was  the  same  effort  to  make  a  ball 
go  in  two  axial  directions  at  once.  This  form  of  bearing  is  good 
for  thrust  purposes  only,  and  at 
very  low  speed  has  been  suc- 
cessfully used  for  many  years, 
its  only  error  being  in  the 
angles  of  contact  of  ninety  de- 
grees. 

Forty  years  ago  the  forms 
of  ball  bearings  were  developed 
and  used  as  shown  in  Figures  I 
and  2.  During  that  period  and 
up  to  the  present  time  there 
have  been  about  eleven  hundred 
"  patents  "  taken  out  by  invent- 
ors upon  the  same  devices,  but  fig.  9. 
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disguised  by  varied  curves  and 
angles  with  meaningless  de- 
scriptions. 

The  theoretic  and  practical 
radial  ball  bearing  is  seen  in 
Figure  10.  The  misfortune 
shown  in  Figure  9  resembles  it 
somewhat  at  first  glance,  but 
they  are  in  widely  different 
classes. 

In  this  type  of  ball  bearing 
the  ball  touches  the  raceways 
and  spool  at  four  points,  thus 
forming  a  square  of  resistance  through  its  axis  of  rotation;  and  the 
rolling  motion  of  the  ball  is  uniform — equal  to  that  of  a  roller.  This 
design  of  bearing  eliminates  more  friction  than  any  other  and  is  the 
most  expensive  to  make  owing  to  the  great  accuracy  required  in 
grinding  the  contact  angles  so  they  may  be  true  with  the  bore  and  the 
outside  diameters  as  well  as  true  with  the  sides. 
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FIG.  II. 


It  will  carry  as  much  load  as  a  two-point  bearing  if  true  and 
accurate.  For  this  reason  the  two-point  is  more  popular,  as  it  is 
much  easier  to  make  and  at  a  better  profit.  This  type  of  bearing  can 
be  made  adjustable  but  'should  not  be  used  for  carrying  end-thrust 
loads. 

The  most  surprising  design  of  a  combination  radial  and  thrust 
bearing  ever  inflicted  upon  a  bewildered  mechanical  community  is 
that  shown  in  Figure  11. 
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Fig.  13 
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FIG.  12. 


FIG.  13. 


The  rollers  have  round  ends,  but  are  sometimes  made  with  a  sharp 
bevel  and  are  held  in  a  cage  or  retainer.  The  desire  of  the  rollers 
under  duty  is  to  twist  themselves  in  two,  and  failing  in  this  they 
distort  the  cage  and  quickly  destroy  everything.  Innocent  auto- 
mobile buyers  have  suffered  greatly  from  this  type  owing  to  its 
cheapness. 

Figure  12  illustrates  another  form  of  design  of  both  ball  and 
roller  bearings  that  inventors,  and  promoters  have  spasmodically 
tried  to  introduce  for  the  past  thirty  years.  A  small  ball  or  roller 
is  interposed  between  the  large  ones  carrying  the  load,  with  the  as- 
sumed idea  that  the  smaller  ball  eliminates  the  friction  of  the  sur- 
faces of  the  larger  ones  produced  by  their  rolling  in  opposite  direc- 
tions. The  fact  of  the  matter  is  the  balls  or  rollers  are  never  in 
contact  when  under  load  in  the  design,  as  shown  in  Figure  13.  The 
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weak  point  in  the  type  shown  in  Figure  12  is  the  high  speed  of  the 
smaller  ball  or  roller  which  rapidly  destroys  its  usefulness. 

Sometimes  the  question  is  asked  how  much  friction  is  caused  by 
a  retainer  or  cage  used  to  guide  and  keep  the  balls  or  rollers  in  place, 
and  it  can  be  answered  by  saying  that  such  friction  is  infinitesimal  and 
not  worth  taking  into  account.  The  chief  thing  to  consider  is  the 
elimination  of  unnatural  friction  and  work  for  the  balls  or  rollers. 


FIG.  15. 


Figure  14  shows  another  freak  in  the  form  of  a  "  ball  end-thrust 
roller  bearing."-  When  first  exploited  it  was  as  a  bearing  to  take  the 
end  thrust  as  well  as  direct  load.  The  proposition  was  too  ridiculous 
for  the  mechanical  public  and  the  "  end-thrust "  part  of  it  is  in  the 
dim  past.  A  is  the  roller;  B.B.  are  balls  socketed  into  either  the 
roller  or  the  cage  end,  C— or  both,  as  fancy  pleases.  The  balls  act 
simply  as  gudgeons — nothing  more.  Were  the  ends  of  the  roller 
rounded  or  made  to  conform  to  the  shape  of  the  ball  the  same  re- 
sult would  be  accomplished  at  much  less  expense.  Nevertheless  it  is 
a  good  roller  bearing. 

A  form  of  bearing  for  carrying  the  direct  radial  load  and  at  the 
same  time  assuming  some  of  the  end  thrust  is  the  conical  roller 
type.  The  circles  of  rolling  contact  are  not  all  true  and  it  is  not  the 
perfect  frictionless  bearing  many  of  its  advocates  claim;  neverthe- 
less it  is  a  happy  medium  between  an  easy  roll  and  a  wedge,  and  will 
endure  greater  abuse  than  perhaps  any  other  type  or  form.  There 
have  been  many  forms  of  this  design  shown  in.  Figure  15.  What  is 
the  correct  pitch  or  angle  of  rotation  of  the  rollers  with  reference 
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to  the  shaft  is  unknown,  as  no  comparative  trials  have  ever  been 
made. 

.  A  roller  bearing  with  long  cylindrical  rollers  should  be  avoided 
always.  The  frequent  inaccuracy  in  grinding  the  rollers  so  as  to  pre- 
serve the  same  diameters  at  the  ends  and  in  the  middle  prevents  an 
even,  true  rolling  motion  under  load.  The  tendency  of  one  end  of  a 
roller  to  travel  faster  than  the  other  end  starts  the  cage  or  retainer  to 
winding  or  twisting,  and  the  whole  fabric  becomes  worthless. 
Rollers  should  never  be  made  more  than' 4  inches  long  and  then  only 
when  $4  inch  in  diameter  or  larger.  Even  when  no  cage  is  used 
this  tendency  of  the  rollers  to  ride  out  of  parallel  to  the  shaft  is 
apparent.  For  this  reason  there  should  always  be  allowance  given 
between  the  outside  shell  and  inner  sleeve  of  plenty  of  play  for  re- 
adjustment of  the  rollers  unless  they  have  come  to  the  side  of  the 
shaft  where  they  are  free  from*  load. 

The  same  reasons  exist  for  making  ball  bearings  "  easy  fits  "  or 
what  we  might  term  "  shaky  "  when  assembled.  The  most  worth- 
less bearing  made  is  that  which  is  assembled  by  force. 

The  thrust  bearing  shown  in  Figure  3  is  the  most  popular  be- 
cause of  its  ease  to  make.  It  is  durable  as  well,  notwithstanding  the 
eventual  loss  of  spherical  shape  of  the  balls  on  account  of  the  effort 
exercised  by  the  two  opposing  collars  to  drive  the  balls  on  two  dif- 
ferent rotating  axes  at  the  same  time.  In  addition  to  the  motion 
shown  in  the  illustration  the  ball  is  compelled  to  travel  in  a  circle 
at  right  angles  to  its  axis.  This  causes  slight  wearing  friction.  At 
speeds  over  400  revolutions  per  minute  there  is  also  a  tendency  on 
the  part  of  the  balls  to  fly  outward  and  cut  their  way  out  of  the  cage 
or  retainer.  This  they  eventually  do,  and  to  overcome  this  the  bear- 
ing shown  in  Figure  16  is  used.  It  is  simply  a  two-point  bearing,  the 
balls  rolling  in  grooves.  They  may  be  held  in  a  retainer,  or  not;  it 
is  immaterial.  The  cage  is  simply  for  convenience  in  handling.  This 
type  of  bearing  may  also  be  made  with  but  one  grooved  collar.  When 
the  two  grooves  are  used,  care  must  be  taken  to  see  that  the  ball 

races  are  concentric  with  each  other 
and  with  the  inner  diameters  when  they 
are  to  be  used  upon  a  shaft. 

Another  type  of  end  thrust  some- 
times called  a  four-point  bearing  has 
been  shown  in  Figure  9.  This  is  rather 
an  expensive  bearing  unless  used  at  slow 
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fig.  16.  speed  and  for  heavy  loads. 
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The  correct  thrust  bearing  in  point  of  durability  at  extremely  high 
speed,  and  as  a  load  carrier,  is  seen  in  Figure  17.  This  is  the  true, 
rolling  four-point  thrust  bearing — hard  to  make — but  when  once 
made,  accurately  and  of  good  material,  it  is  a  "  beauty  and  joy  for- 
ever." Few  are  in  demand  as  the  first  cost  is  too  great  for  the  weight 
of  the  bearing  commercially. 


FIG.  17. 

Bearings  of  this  form  have  been  taking  end-thrust  load  and 
running  12,000  revolutions  per  minute  for  the  past  seven  years, 
every  day  in  the  year.  They  are  also  practically  noiseless  if  the 
angles  are  correct.  Care  must  be  observed  in  making  them  to  have 
the  angles  of  contact  a  true  rolling  surface  with  the  cross  section  of 
a  cone  produced  by  correct  included  angles  .from  the  center  .of  the 
shaft.  These  angles  must  also  be  concentric  with  each  other,  and 
with  the  inner  diameter  of  the  collars  as  well.  For  high  rotative 
speed  it  is  essential  that  the  bearing  be  as  nearly  balanced  as  possible. 

Figure  18  illustrates  what  engineers  would  term  a  "make-shift" 
thrust  roller  bearing,  suitable  only  in  contracted  and  narrow  spaces 
where  the  load  is  greater  than  a  ball  bearing  of  the  same  size  would 
sustain, 

One  can  readily  see  that  it  is  not  right ;  the  circular  motion  of  the 
cage  or  carrier  of  the  rollers  is  shown  by  the  arrow  "  a."  The  de- 
termination of  the  rollers  is  to  travel  tangent  to  "  a  "  as  shown  by 
the  arrow  "  b,"  causing  constant  slipping  and  resistance.  But  it  is 
about  25  per  cent  better  than  none  whatever,  and  works  quite  a  long 
time  at  slow  speed  and  has  been  before  the  public  for  about  thirty 
years.  I  am  often  asked  if  this  type  of  bearing  cannot  be  made  in 
halves,  and  my  answer  is,  "  No  " — because  the  action  of  the  rollers 
when  passing  over  the  joints  of  the  hardened  steel  collars  is  the  same 
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as  that  of  heavy  car  trucks 
upon  railroad  track  joints — 
only  worse,  as  the  steel  collar 
joints  are  very  brittle  and  the 
chips  soon  cause  the  rollers  to 
clog  and  slide. 

The  best  form  of  end- 
thrust  roller  bearing  is  that 
shown  in, Figure  19.  To  be 
perfect  in  every  .way  there 
should  be  an  additional  end- 
thrust  bearing  on  the  outer 
end  of  each  conical  roller. 
This  makes  a  very  expensive 
bearing  when  completed,  but 
it  will  withstand  great  loads 
at  very  high  rotative  speed. 
In  this  article  I  have  said 
FIG-  l8-  but  little  concerning  the  cages, 

retainers,  or  carriers  for  holding  the  balls  or  rollers  in  place,  for  the 
reason  that  their  name  is  legion  and  after  all  is  said  and  done  there 
has  been  nothing  new  developed  or  patented  in  the  past  twenty  years 
that  had  not  been  anticipated  by  mechanics  and  inventors  in  years 
gone  by.  Recent  court  decisions  have  proven  that  patents  obtained 
within  the  past  eighteen  years  are,  to  all  commercial  intents,  worth- 
less. 

I  am  asked,  how  close  a  fit  should  the  collars  of  a  thrust  bearing 
be  to  the  shaft,  and  I  say,  0.01  inch,  not  less. 

The  man  who  advocates  less  knows  nothing  of  expansion  or 
contraction,  and  is  close  kin  to  the  crank  that  spends  hours  of  valu- 
able time  every  day  trying  to  part  his  hair  absolutely  in  the  middle. 

I  am  often  asked,  "How  long  will  a  bearing  last?"  It  all  de- 
pends upon  where  it  is  used,  how  it  is  used,  its  design,  and  who 
made  it. 

The  same  question  and  answer  applies  equally  as  well  to  emery 
wheels,  steel  rails  and  beer.  The  biggest  brewery  does  not  always 
make  the  best  beer. 

Another  query  oft  repeated  is,  "  What  patents  are  there  that  con- 
trol the  manufacture  of  thrust  bearings  ?"  There  are  no  "  controll- 
ing "  patents  of  any  kind  whatever,  and  it  is  either  rankest  idiocy  or 
else  blackmail  for  any  one  to  claim  or  threaten  such  things.  The 
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FIG.  19. 

original  ball  thrust  bearing  with  balls  held  in  a  cage  between  two 
hard,  flat  surfaces  was  granted  in  1873.  The  type  shown  in  Figure 
17  was  patented  first  in  the  70's  and  has  been  duplicated  since  sev- 
eral times  owing  to  inefficiency  of  American  patent-office  methods. 

Nearly  seventeen  hundred  patents  have  been  granted  since  1833 
upon  roller  and  ball  bearings.  The  original  one  was  an  application 
to  a  grindstone.  As  I  have  stated,  the  mass  of  existing  patents 
today  are  not  worth  the  paper  they  are  printed  upon  except  as  "  pro- 
moters assets."  Nevertheless  the  industry  is  but  an  infant,  growing, 
and  yet  in  its  knickerbockers. 


THE  INDUSTRIAL  RELATIONS  OF  THE  AMERICAN 
CEMENT  INDUSTRY. 

By  Edwin  C.  Eckel. 

Mr.  Eckel  is  the  specialist  of  the  United  States  Geological  survey  in  the  cement  industry,  and 
his  clear  sight  and  firm  grasp  of  the  entire  subject  are  in  striking  and  valuable  contrast  to  the 
inaccurate  and  misleading  reports  current  in  the  popular  press.  A  very  interesting  feature  of  his 
review,  considering  the  growing  importance  of  reinforced  concrete  in  engineering  construction,  is 
the  close  parallel  Mr.  Eckel  establishes  between  the  cement  and  the  steel  industries  in  the  United 
States. — The  Editors. 

LESS  than  a  year  ago,  in  discussing  the  surprising  progress 
which  the  American  portland-cement  industry  has  exhibited 
during  the  quarter-century  of  its  history,  statistics  showing  this 
growth  were  presented  in  considerable  detail.*  There  is  no  necessity, 
therefore,  for  recurring  to  that  phase  of  the  subject  in  the  present 
paper,  in  which  attention  will  be  directed  rather  toward  certain  more 
general  industrial  relations  which  appear  to  be  in  process  of  develop- 
ment. At  the  present  day  the  cement  industry  is  still  in  a  rapidly  ex- 
panding condition ;  and,  furthermore,  is  intensely  individualistic.  No 
check  to  its  progress  and  no  symptoms  of  "  consolidation  of  in- 
terests "  have  yet  appeared ;  and  it  is  of  interest  to  determine,  so  far 
as  is  possible,  what  are  the  probabilities  that  the  future  of  the  in- 
dustry will  continue  to  be  marked  by  similar  conditions.. 

The  Growth  Curves  for  Iron  and  Cement.- 
Before  taking  up  matters  which  relate  specifically  to  the  cement 
industry,  it  will  be  .of  interest  to  compare  its  growth  with  that  of  a 
nearly  related  industry — the  manufacture  of  pig  iron.  This  is  done 
graphically  in  Figure  I,  which  shows  what  may  be  called  the 
"  growth-curves  "  of  the  two  industries  for  the  period  1890- 1906  in- 
clusive. The  figures  on  which  this  diagram  is  based  are  official  except 
for  the  present  year,  where  estimated  values  are  given. 

The  diagram  is,  of  course,  distorted  to  the  extent  that  while  the 
pig-iron  production  is  given  in  tons  (of  2,240  pounds)  the  cement 
output  is  stated  in  barrels  (of  384  pounds).   But  this  distortion  does 
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not  affect  the  value  of  the 
diagram  when  used  for  its 
present  purpose — a  com- 
parison of  the  form  of  the 
two  growth-curves. 

On  examination  it  will 
be  seen  that  the  cement 
curve  rises  steadily,  at  an 
increasing  ratio  each  year, 
showing  no  downward 
flexures  or  relapses.  This 
is  the  normal  form  for  the 
growth  curve  of  a  young 
and  rapidly  expanding  in- 
dustry. The  iron  curve,  on 
the  other  hand,  though 
showing  a  decided  gain  for 
the  period  covered,  also 
shows  at  intervals  depres- 
sion flexures,  typical  of  a 
mature  industry,  whose 
annual  output  must  now 
depend  on  the  -general 
financial  and  industrial  con- 
dition of  the  country. 

The  cement  output,  as 
yet,  has  not  suffered 
markedly  from  financial 
depressions.  Prices  have 
fallen  off  in  poor  years,  it 
isjxue,  but  the  annual  out- 
put has  always  increased. 
The  rise  in  yearly  output 
from  1885  to  I9°6  has  not 
only  been  continuous,  but 
has  even  shown  a  tendency  to  increase  its  rate  of  increase.  Of  course 
such  a  condition  of  the  industry  can  not  be  expected  to  continue  in- 
definitely. Within  a  few  years  we  must  expect  to  see  the  rate  of  in^ 
crease  lowered,  and  finally,  in  some  period  of  business  depression, 
some  year  will  show  a  lower  output  than  the  preceding  year.  This 
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will  mark  the'  end  of  the  youth  of  the  cement  industry,  and  the  begin- 
ning of  its  period  of  maturity.  Though  the  present  condition  of  the 
industry  is  as  prosperous  as  might  be  desired,  it  is  possible  that  the 
change  in  rate  of  growth  may  be  quite  near  at  hand.  New  construc- 
tion in  1906,  and  plans  for  1907,  will  provide  a  great  increase  in  mill 
capacity.  If  the  succeeding  years  are  generally  good,  this  increase 
will  be  taken  up  without  difficulty ;  but  a  general  financial  depression 
in  1908  would  probably  result  in  a  temporary  check  to  the  cement  in- 
dustry. So  far  as  can  be  estimated  now,  the  plants  which  will  be  in 
operation  before  the  end  of  1907  will  turn  out  cement  at  the  rate  of 
50,000,000  barrels  per  annum,  and  it  is  doubtful  whether  such  an  out- 
put could  be  absorbed  if  the  United  States  were  not  generally 
prosperous. 

Localization  of  the  Industry. 

The  cement  industry  exhibits  the  same  tendency  toward  geog- 
raphic centralization,  though  in  a  less  degree,  that  has  given  Pitts- 
burg its  pre-eminence  as  an  iron  producer.  In  the  case  of  the  cement 
industry  the  concentration  of  plants  is  in  the  so-called  Lehigh  district 
of  Pennsylvania,  with  its  New  Jersey  continuation.  Here,  eighteen 
plants  made  over  17,000,000  barrels,  or  almost  exactly  half  of  all  the 
cement  produced  in  the  United  States  in  1905.  The  Lehigh  district 
was  the  point  where  American  portland-cement  manufacture  was 
first  undertaken :  and  it  owes  its  continued  pre-eminence  to  good  raw 
materials,  good  labor,  fairly  cheap  fuel,  and  excellent  transportation 
facilities  to  large  Eastern  markets.  ^ 

Taking  a  general  view  of  the  matter,  the  present  geographic 
distribution  of  the  cement  industry  is  well  shown  in  the  following 
table.  The  term  "  East,"  as  here  used,  includes  plants  in  Pennsyl- 
vania, New  York,  and  New  Jersey,  none  being  located  in  New  Eng- 
land. The  "  Central "  plants  are  those  in  Ohio,  Indiana,  Illinois, 
Michigan,  and  Missouri.  Under  "  West  "  are  included  Kansas,  Colo- 
rado, South  Dakota,  and  Utah.  On  the  Pacific  coast  are  the  three 
active  California  plants.  The  "  South'"  includes  Virginia,  West 
Virginia,  Georgia,  Alabama,  Arkansas,  Texas,  and  Kentucky. 

Geographic  Distribution  of  Portland- Cement  Industry  in  1905. 


East.       Central.  West. 

Number  of  plants  operating                39                32  7 

Output  in  barrels,  1905       19,589,67510,723,802  2,470,349 

Percentage  of  total  output               55-6             30-4  7-° 


Pacific 
coast. 


South. 


3  7 
1,225,429  1,237,557 

3-5  3-5 
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This  amount  of  concentration  can  hardly  be  expected  to  last  long. 
Within  a  few  years  the  Western,  Pacific,  and  Southern  areas  will 
be  supplied  in  much  better  fashion  than  they  are  at  present.  A  power- 
ful impetus  in  this  direction  was  given  by  the  destruction  of  San 
Francisco,  which  called  to  the  attention  of  investors  in  the  Eastern 
United  States  and  in  England  the  fact  that  the  Pacific  Coast  States 
could  normally  absorb  much  more  cement  than  was  made  on  the 
coast.  In  the  face  of  the  San  Francisco  disaster  the  few  western 
plants  in  operation  were  not  capable  of  making  much  impression  on 
the  immense  and  instant  demand. 

In  the  South,  too,  there  is  an  excess  of  demand  over  supply;  and 
even  the  plants  now  under  construction  in  the  southern  States  will 
hardly  reduce  this  excess.  It  is  probable  that  the  States  south  of  the 
Potomac  and  Ohio  and  east  of  the  Mississippi  could  use,  at  profitable 
prices,  about  five  time  as  much  cement  as  is  now  made  in  that  district ; 
and  for  a  long  time  this  field  will  be  one  of  the  most  profitable  ones 
for  the  cement  manufacturer.  Fuel  is  cheap,  raw  materials  are 
abundant  and  good,  and  the  demand  is  steadily  increasing. 

The  Difficulty  of  Monopoly. 

Perhaps  the  most  marked  feature  of  American  economic  history 
during  the  past  decade  has  been  the  manner  in  which  industry  after 
industry  has  become  consolidated  in  control,  so  as  to  approach  more 
or  less  closely  to  monopoly.  This  has  been  particularly  well-marked 
in  the  iron  and  steel  industries,  and  it  is  worth  considering  how  far 
a  similar  evolution  is  likely  to  affect  the  cement  industry.  At  present 
the  cement  industry  is  the  most  individualistic  of  the  larger  branches 
of  manufacture.  No  "trust"  or  even  approach  to  a  monopoly  is 
now  in  existence,  newspaper  statements  to  the  contrary  notwith- 
standing ;  and  in  my  opinion  the  nature  of  the  cement  industry  renders 
it  impossible  that  any  large  degree  of  consolidation  of  interest  can 
take  place. 

When  the  history  of  both  successful  and  unsuccessful  "  trusts  "  is 
examined,  it  will  be  seen  that  the  only  way  in  which  a  permanent 
monopoly  can  be  secured  and  retained  by  any  consolidation  is  by  the 
control  of  the  supply  of  raw  material.  Any  trust  which  disregards 
this  fact,  and  is  content  with  simply  consolidating  all  or  most  of  the 
existing  manufacturing  plants,  is  in  line  for  disaster.  For,  supplies 
of  raw  materials  being  still  available  for  outsiders,  the  first  advance 
in  prices  will  be  the  signal  for  the  erection  of  competitive  plants. 
If,  on  the  other  hand,  the  raw  materials  can  be  cornered,  there  is  no 
possibility  of  competition.    This  fact,  though  disregarded  a  decade 


614 


THE  ENGINEERING  MAGAZINE. 


ago,  is  now  generally  borne  in  mind.  The  strong  position  of  the 
United  States  Steel  Corporation,  for  example,  is  not  due  to1  its  control 
of  blast  furnaces  and  steel  plants— for  these  could  be  readily  dupli- 
cated— but  to  the  fact  that  it  controls  three-fourths  or  more  of  the 
known  reserves  of  iron  ores  in  the  Lake  Superior  district;  and  is 
therefore  currently  believed  to  have  almost  a  monopoly  of  the  good 
ores  of  the  United  States.  So  long  as  Lake  Superior  ores  are  deemed 
necessary  by  furnacemen  in  general,  it  may  be  safely  said  that 
the  Steel  Corporation  is  in  no  real  danger  of  serious  competition. 
Current  belief  is,  in  this  case,  probably  far  from  correct,  a  matter 
which  will  be  discussed  in  a  later  number  of  this  Magazine.  The  fact 
that  the  belief  is  erroneous  does  not  affect  the  argument;  for  the 
next  best  thing  to  having  a  monopoly  is  to  be  able  to  persuade  your 
prospective  competitors  that  you  have  one. 

The  bearing  of  these  facts  upon  the  future  of  the  cement  industry 
is  obvious  enough.  If  there  is  any  possibility  that  one  large  cement 
corporation  can  acquire  control  of  most  of  the  available  deposits  of 
cement  material  in  the  United  States,,  it  will  be  possible  to  form  a 
real  American  "  Cement  Trust/'  to  defy  competition,  and  to  raise 
prices  to  an  unwarranted  level.  If,  on  the  other  hand,  it  is  impossible 
to  execute  such  a  corner  in  cement  rock,  it  will  be  impossible  for  any 
consolidation  to  raise  prices  permanently  above  the  normal. 

On  considering  the  matter,  it  will  be  seen  that  only  one  answer 
is  possible.  It  is,  I  think,  within  safe  limits  to  say  that  over  20  per 
cent  of  the  entire  area  of  the  United  States  is  underlain  by  raw  ma- 
terials out  of  which  cement  could  be  made,  if  prices  were  forced  high 
enough.  The  Standard  Oil  Company,  the  United  States  Steel  Cor- 
poration, and  the  United  States  Government  could  not,  by  combining 
their  financial  resources,  hope  to  acquire  control  of  any  large  frac- 
tion of  this  immense  reserve  of  raw  material. 

Since  the  supply  of  limestone  and  clay  can  not  be  cornered,  and 
since  no  essential  parts  of  the  processes  of  manufacture  are  covered 
by  patents,  it  is  reasonable  to  believe  that  no  cement  combination  can 
succeed  in  raising  prices  to  unfair  rates.  It  is  hardly  necessary  to 
add  that,  despite  frequent  newspaper  statements  to  the  contrary,  there 
is  nothing  in  existence  at  present  even  remotely  approaching  a  cement 
trust.  The  trouble  is  rather  the  other  way.  The  prosperity  of  the 
past  few  years,  with  reports  of  enormous  profits  earned  by  existing 
companies,  have  led  to  the  building  of  many  new  cement  plants. 
A  fair  proportion  of  these  are  either  too  small,  badly  located,  faulty 
in  design,  or  badly  managed;  and  with  the  first  general  business 
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depression  and  the  commencement  of  falling  prices,  such  plants  will 
necessarily  become  a  danger  to  the  entire  industry.  The  condition 
at  present  is  therefore  marked  by  excess,  rather  than  lack,  of 
competition. 

At  present,  indeed,  the  only  limitation  on  unprofitable  increase 
in  the  number  of  cement  plants  arises  from  the  fact  that  even  the 
smallest  possible  units  are  expensive  to  construct  and  operate.  In 
any  district  where  competition  could  be  expected,  for  example,  it 
would  usually  be  inadvisable  to  build  a  smaller  than  a  four-kiln  plant. 
This  would  have  an  output  of  1,500  barrels  or  more  per  day;  but  it 
would  cost  $350,000  to  $450,000  to  build,  and  would  require  a  work- 
ing capital  of  $125,000  to  $175,000  in  addition.  It  can  therefore  be 
readily  seen  that  the  cement  industry  is  not  one  in  which  individuals 
or  small  firms  can  find  much  opening. 

Normal  Growth  and  Concentration. 

While,  as  above  stated,  it  is  impossible  that  the  cement  industry 
should  ever  become  a  monopoly,  based  on  control  of  deposits  of  raw 
materials,  another  phase  of  the  subject  requires  consideration.  The 
cement  industry  is  essentially  one  in  which  brains  and  money  are  far 
more  important  than  raw  materials,  and  consequently  cement  plants 
with  intelligently  directed  capital  ,  will  rapidly  increase  in  size  while 
poorer  or  ill-managed  plants  either  remain  stationary  or  expand  very 
slowly.  This  of  itself  operates  to  cause  a  gradual  concentration 
of  interest;  the  stronger  plants  grow,  at  the  expense  of  the  weaker. 
The  extent  to  which  this  development  has  already  taken  place  is 
indicated  in  the  following  extract  from  an  official  report  which  I  re- 
cently made  on  the  cement  industry  in  the  United  States  during  1905 : 

"  The  eighty-eight  plants  in  existence  in  1905  are  owned  by  seventy- 
eight  companies,  and  several  of  these  nominally  independent  companies 
are  closely  connected  in  ownership. 

"  Of  these  seventy-eight  companies,  fifteen  produced  over  two-thirds 
of  the  entire  American  portland-cement  output.  Seven  of  these  showed 
an  annual  output  of  over  one  million  barrels  each,  and  these  seven  together 
produced  somewhat  over  half  of  the  entire  output  of  the  country.  To 
place  the  matter  in  a  comparative  form,  the  five  largest  companies  to- 
gether produced  about  the  same  percentage  of  the  American  cement 
output  that  the  United  States  Stee]  Corporation  does  of  the  American 
output  of  pig  iron.  The  cement  industry  is  at  present,  therefore,  in  a 
more  concentrated  condition  than  was  the  iron  and  steel  industry  at  the 
date  of  formation  of  the  Steel  Corporation,  but  further  concentration,  to 
such  a  point  as  to  bring  about  unfairly  high  prices,  does  not  seem 
practicable." 

Most  of  the  larger  companies,  which  now  produce  the  bulk  of  the 
American  cement  output,  were  originally  concerns  of  only  average 
size.   Their  growth  has  taken  place  in  a  natural  manner,  not  by  the 
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absorption  of  competitive  plants,  but, by  using  part  of  the  profits  of  the 
business  to  increase  the  size  of  the  original  plant.  In  a  strongly  held 
and  well-managed  company,  this  course  of  action  is  possible.  In  a 
company  less  strongly  owned  or  less  intelligently  directed,  .thi 
tendency  is  always  to  sacrifice  the  prospects  of  ultimate  success  to  the 
certainty  of  immediate  returns.  A  company  owned  by  a  number  of 
small  stockholders  can  rarely  withstand  the  pressure  in  favor  of  pay- 
ing out  all  the  profits  as  dividends. 

The  larger  company  growing  by  accretion  has  also  a  certain  ad- 
vantage in  the  matter  of  advertising  its  products.  When  the  Atlas 
Portland  Cement  Co.,  for  example,  established  a  new  plant  at  Hanni- 
bal, Mo.,  there  was  no  difficulty  in  introducing  the  cement  from  the 
new  plant,  for  it  sold,  of  course,  under  the  already  well-known 
"  Atlas  "  brand.  The  other  large  and  growing  companies,  such  as 
Lehigh,  Universal,  etc.,  have  adopted  the  same  policy — so  that  the 
product  of  any  new  plant  which  they  may  build  has  behind  it  the 
accumulated  prestige  of  all  the  older  plants. 

Capitalization  and  Promotion. 
From  two  more  serious  evils — over-capitalization  and  fraudulent 
promoting — the  American  cement  industry  has  been  fairly  free, 
though  there  are  signs  that  this  happy  immunity  is  not  destined  to 
continue.  So  far  as  the  first  is  concerned,  figures  obtained  unofficially 
from  various  sources  would  indicate  that  the  total  authorized  capital- 
ization of  all  the  American  portland-cement  plants  operating  in  1906 
falls  within  the  limits  of  $110,000,000  and  $125,000,000.  This  esti- 
mate takes  no  account  of  outstanding  bond  issues,  but  on  the  other 
hand  gives  no  credit  for  stock  authorized  but  not  issued.  On  the 
whole,  therefore,  it  can  be  accepted  as  representing  very  fairly  the 
total  capitalization  of  the  entire  industry.  This  capitalization  can 
not  be  considered,  excessive,  in  view  of  the  fact  that  it  would  prob- 
ably cost  some  $75,000,000  to  $85,000,000  to  replace  the  plants  now 
in  existence. 

Considering  the  matter  broadly,  it  can  be  said  that  in  the  East, 
including  the  plants  from  New  York  to  Illinois,  there  has  been  little 
attempt  at  over-capitalization  or  fraud.  Most  of  these  older  com- 
panies were  organized  by  persons  familiar  with  the  business,  and 
the  necessary  capital  was  secured  more  or  less  privately,  with  little 
attempt  to  raise  money  by  selling  stock  to  the  public.  Michigan, 
apparently,  was  the  first  State  in  which  the.  promoter  found  an  oppor- 
tunity to  display  his  peculiar  talents ;  and  for  a  number  of  years  that 
State  was  dotted  with  prospective  cement  plants.    Most  of  these 
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flotations  were  capitalized  excessively,  owing  to  the  fact  that  for 
the  first  time  in  the  history  of  the  industry  the  stock  was  being  sold 
to  the  public.  Advertisements  of  stock  for  sale  at  ten  cents  or  a 
dollar  per  share,  with  promises  of  20  to  60  per  cent  dividends,  and 
wonderful  miscalculations  as  to  operating  costs,  filled  the  papers  of 
the  Middle  West  during  this  period. 

After  the  Michigan  boom  had  collapsed,  leaving  behind  it  a  few 
good  plants,  a  few  poor  ones,  and  a  much  larger  number  which  had 
never  come  into  existence  other  than  in  the  prospectus,  the  promoter 
was  for  a  few  years  not  much  in  evidence.  His  reappearance  took 
place  when  the  Iola  plant  proved  the  profits  in  making  cement  in  the 
natural-gas  belt  in  Kansas,  and  for  the  past  few  years  we  have  been 
steadily  and  painfully  impressed  with  the  wonderful  profits  awaiting 
the  erection  of  cement  plants  in  the  states  west  of  the  Mississippi, 
notably  Kansas  and  Iowa. 

The  Steel  Corporation  and  the  Cement  Industry. 

Curiously  enough,  the  most  important  of  the  so-called  American 
"  trusts  "  is  largely  interested,  as  a  side  line,  in  the  manufacture  of 
Portland  cement,  ranking  well  up  among  the  half-dozen  larger 
cement  producers. 

The  relation  of  the  United  States  Steel  Corporation  to  the  Ameri- 
can cement  industry  can  fortunately  be  discussed  freely,  without 
making  use  of  the  statistics  gathered  by  the  Geological  Survey,  which 
are  obtained  under  promise  of  secrecy  as  to  individual  production. 
This  condition  is  due  to  the  fact  that  the  Steel  Corporation,  with 
commendable  frankness,  publishes  very  complete  details  as  to  its 
operations  in  its  annual  reports;  and  these  annual  reports  have  re- 
cently been  supplemented  by  an  interesting  statement  on  the  subject 
of  its  cement-manufacturing  interests. 

Since  May,  1900,  the  Steel  Corporation  has  manufactured  port- 
land  cement,  and  the  amount  of  its  output  by  years,  together  with 
the  relation  of  this  output  to  the  total  American  production,  is  shown 
in  the  following  table : 


Year. 

Total  American 

Produced  by 

Percentage  of 

output,  bbls. 

U.  S.  Steel  Corp. 

total  output. 

1900 

8,482,020 

32.443 

0:38 

1901 

12,711,225 

164,316 

1.29 

1902 

17,230,644 

318,710 

.     •  1.85  . 

1903 

22,342,973 

462,930 

2.08 

1904 

26,505,881 

473>294 

1.78 

1905 

35,246,812 

1,735*343 

4.92 

1906 

42,000,000  f 

2,200,000  * 

'  5-24 

■(•Estimated  by  E.  C.  Eckel.      *Estimated  by  U.  S.  Steel  Corporation. 
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From  these  figures  it  will  be  seen  that  the  Steel  Corporation  is 
growing,  not  only  in  absolute  annual  output,  but  also  in  the  relative 
importance  of  its  output  to  the  industry  at  large.  It  might  further  be 
added  that  it  is* growing  even  faster  than  most  of  the  other  large 
companies,  so  that  its  rank  as  a  producer  has  gradually  improved. 
It  is  therefore  to  be  reckoned  with  as  a  serious  element  in  the  port- 
land-cement  industry  of  the  future. 

At  the  cement  plants  operated  by  the  Steel  Corporation,  the  raw 
materials  used  are  slag  and  limestone.  Since  the  slag  is  a  by-product, 
the  cost  of  its  raw  materials,  per  barrel  of  finished  cement,  should  be 
considerably  less  than  at  plants  whose  entire  supply  of  raw  material 
must  be  quarried.  Furthermore,  there  are  certain  technologic  ad- 
vantages connected  with  the  use  of  slag,  which  should  tend  to  lessen 
the  fuel  cost  per  barrel  of  cement.  The  total  advantage  of  using  a 
slag-limestone  mixture,  as  against  a  mixture  of  limestone  and  shale, 
might  amount  to  5  to  10  cents  per  barrel  of  cement:  and  if  this  ad- 
vantage is  realized  in  practice  at  the  various  Steel  Corporation  plants, 
it  is  obvious  that  they  will  be  serious  competitors  to  any  ordinary 
plants  within  their  sphere  of  influence. 


Editorial  Comment 


^T*HE  President's  message  on  Panama  ing  no  surface  appearances  as  conclus- 
is  in  many  respects  a  most  de-  ive,  but  boring  deep  and  testing  hard, 
lightful  document— untrammeled  by  The  habit  of  intimate  inquiry,  stop- 
precedent,  exuberant  in  its  joyous  flow,  ping  nowhere  short  of  the  absolute  fact, 
overbrimming  with  satisfaction  in  every-  is  innate  in  the  brain  and  conscience  of 
thing  and  everyone  connected  with  the  the  engineer  and  is  developed  to  its 
Canal  work.  Its  confidence  will  carry  highest  capability  by  his  training.  He 
mastering  conviction  to  those  who  were  is  neither  dazzled  by  the  glittering  pros- 
already  convinced.  Its  picture  of  the  pectus  nor  deterred  by  the'  big  stick, 
perfect  state  into  which  no  scandal  nor  He  has  had  his  part  to  play  in  the  soul- 
mistake  has  entered,  (and  only  one  mos-  searching  investigations  after  which 
quito),  will  pass  pleasantly  before  the  the  Panama  enterprise  was  adopted  and 
tolerant  eyes  of  those  who  know  that  all  placed  upon  its  present  sure  basis  as  to 
human  undertakings  are  more  or  less  type  and  plans.  ■  He  has  his  part  to  play 
marred  by  faults  of  reason  and  sins  of  on  the  Isthmus  now,  and  we  are  well 
will,  and  that  vast  engineering  enter-  satisfied  that,  as  represented  by  the  en- 
prises  (in  the  tropics,  particularly)  can  gineering  force  there,  he  is  doing  it  ad- 
scarcely  be  more  than  compromises  with  mirably  under  very  difficult  conditions, 
error  and  accident,  in  which  the  Evil  He  has,  however,  yet  a  further  part  to 
One  is  substantially  certain  to  score  an  play  in  the  continual  scrutiny  of  the 
occasional  point.  Its  herding  of  all  progress  of  the  undertaking  and  of  every 
critics  into  the  traitor  class — or  into  circumstance  surrounding  it.  He  may  be 
what  has  come  to  be  known  irreverently  harder  to  satisfy  than  the  President,  but 
as  the  Order  of  Sapphira,  or  the  Ananias  he  will  be  no  less  patriotic.  And  his 
Club — will  deter  no  one  who  purposes  criticism  will  be  neither  hastened  nor 
to  follow  the  Canal  work  carefully,  con-  delayed  by  any  attempt  to  forestall  its 
scientiously,  and  sanely,  striving  cease-  •  purport  or  discredit  its  effect.  More 
lessly  and  fearlessly  not  simply  to  find  than  this :  it  will  be  henceforth,  as  it  has 
everything  good,  but  to  decide  and  to  been  heretofore,  the  criticism  by  which 
help  his  country  to  decide  between  the  the  world  and  the  future  will  test  the 
good  and  the  evil.  completed  work. 

In  short,  the  message  will  leave  things  The  President  must  realize,  on  review 

much  as  it  found  them.    We  do  not  say  of  the  history  of  the  Canal  undertaking, 

it  ill-naturedly,  but  it  might  have  been  that  every  worthy  step  so  far  made  has 

written  before  the  President  had  seen  t  been  the  result  of  the  fullest  and  freest 

Panama,  almost  as  well  as  after ;  for  it  public  discussion,  and  that  in  almost 

is  written  from  his  heart,  which  was  every  instance  the  superficial  optimist, 

already  so  wedded  to  the  convictions  ex-  eager  to  silence  all  opposition  and  rush 

pressed  that  nothing  could  have  divorced  on  with  his  self-satisfactory  plan,  has 

them.  proved  to  be  wrong.    In  almost  every 

Engineering  work — successful,  trium-  instance,  the  hard,  cold  conclusions  of 

phant,  constructive  work — is  not  with-  the  engineer,  running  often  counter  to 

out  its  enthusiasms,  but  they  are  not  o'f  the  popular  feeling,  have  been  finally 

this  kind.    It  goes  forward  confidently,  accepted  as  right.    And  the  safety  of 

but  very  watchfully;  with  little  shout-  the  enterprise  in  the  future  demands 

ng,  but  much  heart-searching ;  accept-  the  continuance  of  the  same  unham- 
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pered,  unmuzzled  criticism  to  which  it 
has  all  along  been  subject. 

We  believe  that  the  affairs  of  the  Com- 
mission have  been  as  well  and  as  wisely 
administered  as  the  inherent  difficulties 
of  Governmental  bodies  permit.  We  be- 
lieve that  the  work  on  the  Isthmus  has 
been  pushed  as  far  and  as  fast  as  it 
could  be  under  a  commission  controlled 
by  Administrative  and  departmental 
ideals.  We  endorse  enthusiastically  the 
Administration's  plan  for  turning  over 
the  further  prosecution  of  the  work  to  a 
practical  contracting  organization,  to  be 
carried  forward  under  sound  business 
principles.  The  sooner  and  the  more 
completely  this  can  be  accomplished, 
under  an  honest  and  wholesome  con- 
tract, the  safer  the  outcome  will  be. [ 
We  have  no  sympathy  for  the  sensa- 
tionalist nor  the  scandal  monger ;  but  we 
feel  that  at  the  present  stage — and  per- 
haps always — the  enterprise  has  more 
to  fear  from  the  optimist  than  from  the 
critic. 

*         *  * 

The  spirit  of  retrospection  which  nat- 
urally awakens  with  the  end  of  the  old 
year  and  the  beginning  of  the  new, 
seems  to  find  less  place  than  usual  this 
season.  The  rush  of  activity  is  so  over- 
whelming that  the  thoughts  and  eyes 
of  the  country  are  all  ahead ;  its  energies 
are  wholly  consumed  in  keeping  up  with 
the  business  of  the  hour.  It  is  content 
to  cope  with  the  present,  and  has  little 
time  or  care  for  the  survey  of  the  past 
or  the  forecast  of  the  future.  An  occas- 
ional voice  asks :  1 '  Will  it  last  ?  How 
long  will  it  last?"  But  the  query  is  al- 
most lost  in  the  universal  hum  of  pros- 
perous activity. 

The  signs  seem  to  indicate  that  the 
conditions  are  more  than  those  simply  of 
an  ordinary,  rhythmic  cycle  of  prosper- 
ity such  as  we  have  experienced  in  the 
past.  They  appear  to  belong  to  an  epoch 
of  permanent  change  in  level  in  indus- 
trial conditions.  This  does  not  mean 
that  the  wave  will  remain  always  at  its 
crest,  but  that  it  towers  so  high  partly  be- 
cause the  whole  flood  of  the  industrial 


sea  has  risen  with  reference  to  our  old 
bench  marks,  and  its  mean  level,  even 
at  the  ebb  of  the  wave,  will  be  on  a 
higher  plane. 

It  was  pointed  out  in  these  pages  long 
ago  that  just  such  a  phenomenon  would 
result  from  the  enormous  increase  in 
the  output  of  gold.  In  our  own  coun- 
try there  is,  of  course,  coincidentally, 
a  phenomenal  outpouring  of  natural 
wealth  in  the  form  of  agricultural  and 
mineral  products.  The  situation  is 
not  without  precedent  in  the  history  of 
the  world,  but  it  is  quite  without  paral- 
lel. There  have  been  large  and  sudden 
additions  to  the  world's  store  of  precious 
metal ;  but  never  before  have  there  been 
simultanously  such  opportunities— temp- 
tations— demands— for  the  employment 
of  money  in  productive  enterprises.  The 
present  total  of  undertakings  under  way, 
designed  either  to  be  directly  productive 
or  to  increase  vastly  the  economy  of  dis- 
tribution of  products,  is  almost  over- 
whelming. There  are  even  now  some 
ready  to  pray  that  nothing  more  be 
added  to  our  prosperity. 

The  conditions  are  dangerous  only  to 
those  who  may  be  tempted  to  extrava- 
gance. As  Mr.  Carpenter  points  out  in 
the  leading  article  in  this  number,  wis- 
dom and  prudence  will  seize  this  time  as 
the  very  best  for  introducing  such  sure 
and  lasting  economies  as  will  make  their 
possessors  secure  of  a  competence  and 
a  profitable  business,  however  lean  may 
be  some  of  the  years  to  come.  Perman- 
ent success  in  a  manufacturing  business, 
as  Mr.  Carpenter  shows,  depends  on 
skilful  internal  adjustment  of  the  vari- 
ous forces — physical,  mechanical,  and 
human — operating  in  the  works,  and  not 
upon  chance  or  fortune  of  outside  "pull" 
or  policy.  There  is  safety  and  comfort 
in  the  realization,  for  the  inside  forces 
are  exactly  those  which  the  manager 
can  control.  The  principles  of  '  *  Profit- 
Making  Management"  will  be  one  of 
our  strong  themes  for  months  to  come. 
The  application  will  lie  with  the  individ- 
ual manager,  and  the  reward  will  belong 
all  to  him  who  succeeds. 


THE  ART  OF  CUTTING  METALS. 


A  REMARKABLE  REVIEW  OF  EXPERIMENTAL  WORK  WHICH  HAS  LED  TO   A   REVOLUTION  IN' 
i  MACHINE-SHOP  PRACTICE. 

Fred  W,  Taylor — American  Society  of  Mechanical  Engineers. 


INCE  the  beginning  of  the  present  cen- 
tury,  there  has  been  a  practical  rev- 
olution in  machine-shop  practice. 
This  has  been  caused  most  directly  by  the 
introduction  of  the  high-speed  cutting  tools, 
but  has  also  been  largely  influenced  by  the 
systematic  study  of  shop  conditions,  and  the 
intelligent  application  of  the  information 
thus  obtained  to  the  management  of  works. 
The  man  who  has  taken  the  leading  part  in 
this  revolution,  Mr.  Fred  W.  Taylor,  has 
been  president  of  the  American  Society 
of  Mechanical  Engineers  for  the  past  year, 
and  in  his  address  recently  delivered  before 
that  Society,  he  gives  a  remarkable  history 
of  his  work  for  the  last  twenty-six  years 
and  reviews  the  practical  lessons  which 
have  been  learned  therefrom. 

This  address,  which  is  in  reality  a  treatise 
on  metal  cutting  and  machine-shop  manage- 
ment, consists  of  two  main  parts,  and  a 
great  many  tables,  curves  and  illustrations 
on  folders.  The  first  part  gives  a  history 
of  the  experiments  which  have  been  made 
by  Mr.  Taylor  and  his  associates,  together 
with  the  general  conclusions  drawn  from 
their  work,  while  the  second  part  is  more 
technical  in  character  and  goes  into  much 
more  detail.  •  There  are  altogether  about 
250  pages  of  text,  and  140  drawings  and 
tables.  This  paper  should  be  carefully 
studied  by  every,  machine-shop  man,  tool 
maker  and  works  manager,  and  the  few 
extracts  which  can  be  reproduced  here  will 
only  give  an  idea  of  the  scope  and. value  of 
the  address  as  a  whole. 

"  The  experiments  described  in  this  paper 


were  undertaken  to  obtain  a  part  of  the  in- 
formation necessary  to  establish  in  a  ma- 
chine shop  our  system  of  management,  the 
central  idea  of  which  is:  (A)  To  give 
each  workman  each  day  in  advance  a  defi- 
nite task,  with  detailed  written  instructions, 
and  an  exact  time  allowance  for  each  ele- 
ment of  the  work.  (B)  To  pay  extraordi- 
narily high  wages  to  those  who  perform 
their  tasks  in  the  allotted  time,  and  ordinary 
wages  to  those  who  take  more  than  their 
time  allowance.  There  are  three  questions 
which  must  be  answered  each  day  in  every 
machine  shop  by  every  machinist  who  is 
running  a  metal  cutting  machine,  such  as 
a  lathe,  planer,  drill  press,  milling  machine, 
etc.,  namely: 

"a.  What  tool  shall  I  use? 

"  b.  What  cutting  speed  shall  I  use  ? 

"  c.  What  feed  shall  I  use  ? 

"  Our  investigations,  which  were  started 
26  years  ago  with  the  definite  purpose  of 
finding  the  true  answers  to  these  questions 
under  all  the  varying  conditions  of  machine 
shop  practice,  have  been  carried  on  up  to 
the  present  time  with  this  as  the  main  ob- 
ject still  in  view. 

"The  writer  will  confine  himself  almost 
exclusively  to  an  attempted  solution  of 
this  problem  as  it  affects  '  roughing  work 
i.  e.,  the  preparation  of  the  forgings  or 
casting  for  the  final  finishing  cut,  which  is 
taken  only  in  those  cases  where  great  ac- 
curacy or  high  finish  is  called  for.  Fine 
finishing  cuts  will  not  be  dealt  with.  Our 
principal  obj  ect  will  be  to  describe  the  funda- 
mental laws  and  principles  which  will  en- 
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able  us  to  do  '  roughing  work '  in  the 
shortest  time,  whether  the  cuts  are  light  or 
heavy,  whether  the  work  is  rigid  or  elastic 
and  whether  the  machine  tools  are  light 
and  of  small  driving  power,  or  heavy  and 
rigid  with  ample  driving  power.  In  other 
words,  our  problem  is  to  take  the  work 
and  machines  as  we  find  them  in  a  machine 
shop  and  by  properly  changing  the  counter- 
shaft speeds,  equipping  the  shop  with  tools 
of  the  best  quality  and  shapes  and  then 
making  a  slide  rule  for  each  machine  to 
enable  an  intelligent  mechanic  with  the  aid 
of  these  slide  rules  to  tell  each  workman 
how  to  do  each  piece  of  work  in  the  quick- 
est time. 

"  It  may  seem  strange  to  say  that  a 
slide  rule  enables  a  good  mechanic  to 
double  the  output  of  a  machine  which  has 
been  run,  for  example,  for  10  years  by  a 
first-class  machinist  having  exceptional 
knowledge  of  and  experience  with  his  ma- 
chine and  who  has  been  using  his  best 
judgment.  Yet  our  observation  shows 
that,  on  the  average,  this  understates  the 
fact.  To  make  the  reason  for  this  more 
clear  it  should  be  understood  that  the  man 
with  the  aid  of  his  slide  rule  is  called  upon 
to  determine  the  effect  which  each  of  the 
12  elements  or  variables  given  below  has 
upon  the  choice  of  cutting  speed  and  feed; 
and  it  will  be  evident  that  the  mechanic, 
expert  or  mathematician  does  not  live  who, 
without  the  aid  of  a  slide  rule  or  its  equiva- 
lent, can  hold  in  his  head  these  12  variables 
and  measure  their  joint  effect  upon  the 
problem.  These  12  elements  or  variables 
are  as  follows : 

"a.  The  quality  of  the  metal  which  is  to 
be  cut. 

"  b.  The  diameter  of  the  work. 
"  c.  The  depth  of  the  cut. 
"  d.  The  thickness  of  the  shaving. 
"  e.  The  elasticity  of  the  work  and  of  the 
tool. 

"  f.  The  shape  or  contour  of  the  cutting 
edge  of  the  tool,  together  with  its  clearance 
and  lip  angles. 

"  g.  Th^e  chemical  composition ,  of  the 
steel  from  which  the  tool  is  made,  and  the 
heat  treatment  of  the  tool. 

"  h.  Whether  a  copious  stream  of  water, 
or  other  cooling  medium,  is  used  on  the 
tool. 

The  duration  of  the  cut — i.  e.,  the 


time  which  a  tool  must  last  under  pressure 
of  the  shaving  without  being  reground. 

"  k.  The  pressure  of  the  chip  or  shaving 
upon  the  tool. 

"  /.  The  changes  of  speed  and  feed  possi- 
ble in  the  lathe. 

"  m.  The  pulling  and  feeding  power  of 
the  lathe. 

"  Broadly  speaking,  the  problem  of  study- 
ing the  effect  of  each  of  the  above  variables 
upon  the  cutting  speed  and  of  making  this 
study  practically  useful  may  be  divided 
into  four  sections,  as  follows: 

"(A)  The  determination  by  a  series  of 
experiments  of  the  important  facts  or  laws 
connected  with  the  art  of  cutting  metals. 

"(B)  The  finding  of  mathematical  ex- 
pressions for  these  laws  which  are  so  simple 
as  to  be  suited  to  daily  use. 

"(C)  The  investigation  of  the  limitations 
and  possibilities  of  metal  cutting  machines. 

"(D)  The  development  of  an  instrument 
(a  slide  rule)  which  embodies,  on  the  one 
hand,  the  laws  of  cutting  metals,  and  on 
the  other  the  possibilities  and  limitations  of 
the  particular  lathe  or  planer,  etc.,  to  which 
it  applies,  and  which  can  be  used  by  a 
machinist  without  mathematical  training  to 
quickly  indicate  in  each  case  the  speed  and 
feed  which  will  do  the  work  quickest  and 
best." 

The  experiments  were  begun  in  the  fall 
of  1880  in  the  machine  shop  of  the  Midvale 
Steel  Company,  and  were  encouraged  and 
aided  by  Mr.  William  Sellers,  at  that  time 
president  of  the  company.  "  Our  experi- 
ments were  continued  in  the  works  of  the 
Midvale  Steel  Company  until  1889,  when 
the  writer  left  its  employ.  Since  then  these 
investigations  have  been  carried  on  in  var- 
ious shops  and  at  the  expense  of  different 
companies.  Among  these  we  would  es- 
pecially acknowledge  our  indebtedness  to 
the  Cramp's  Shipbuilding  Company,  Wm. 
Sellers  &  Co.,  the  Link-Belt  Engineering 
Company,  Dodge  &  Day,  and,  more  than 
all,  to  the  Bethlehem  Steel  Company." 

Mr.  Taylor  gives  full  credit  to  the  men 
who  have  assisted  him  in  this  work,  the 
principal  ones  being  Mr.  H.  L.  Gantt,  who 
has  been  generally  interested  in  the  ex- 
periments for  nearly  20  years,  Mr.  Maunsel 
White,  who  has  been  especially  active  in 
the  metallurgical  part  of  the  investigations, 
Mr.  Carl  G.  Barth,  who  has  helped  largely 
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in  the  development  of  the  slide  rule  and 
in  other  mathematical  worjc,  and  Mr.  G.  M. 
Sinclair. 

"  In  carrying  on  this  work  more  than  10 
machines  have  been  fitted  up  at  various 
times  with  special  driving  apparatus  and 
the  other  needed  appliances,  all  machines 
used  since  1894  having  been  equipped  with 
electric  drives,  so  as  to  obtain  any  de- 
sired cutting  speed.  The  thoroughness 
with  which  the  work  has  been  done  may 
perhaps  be  better  appreciated  when  it  is 
understood  that  we  have  made  between 
30,000  and  50,000  recorded  experiments, 
and  many  others  of  which  no  record  was 
kept.  In  studying  these  laws  we  have  cut 
up  into  chips  with  our  experimental  tools 
more  than  800,000  lb.  of  steel  and  iron. 
More  than  16,000  experiments  were  re- 
corded in  the  Bethlehem  Steel  Company. 
We  estimate  that  up  to  date  between 
$150,000  and  $200,000  have  been  spent  upon 
this  work,  and  it  is  a  very  great  satisfac- 
tion to  feel  that  those  whose  generosity 
has  enabled  us  to  carry  on  the  experiments 
have  received  ample  return  for  their  money 
through  the  increased  output  and  the  econ- 
omy in  running  their  shops  which  have 
resulted  from  our  experiments." 

During  the  whole  course  of  the  investi- 
gations, almost  all  the  laws  discovered  have 
been  used  for  the  exclusive  benefit  of  the 
companies  furnishing  the  means  for 
carrying  on  the  experiments,  but  it  is 
thought  that  the  time  has  now  come  to  give 
the  results  of  the  work  to  the  engineering 
fraternity,  in  spite  of  the  fact  that  this 
will  cut  off  the  former  sources  of  revenue 
for  continuing  the  experiments.  But 
hopes  are  expressed  that  the  money  needed 
to  complete  the  work  may  be  obtained 
from  other  sources. 

A  'chronology  of  the  discoveries  made 
in  the  course  of  the  work  is  given,  some  of 
the  principal  ones  being:  that  the  pouring 
of  a  heavy  stream  of  water  directly  upon 
the  chip  at  the  point  where  it  is  being  re- 
moved from  the  steel  forging  by  a  tool, 
will  permit  an  increase  in  cutting  speed  of 
from  30  to  40  per  cent;  that  a  greater 
proportional  gain  could  be  made  in  cutting 
soft  metals  through  the  use  of  tools  made 
from  self-hardening  steels  than  in  cutting 
hard  metals,  the  gain  made  by  the  use  of 
self-hardening  tools  over  tempered  tools 


in  cutting  soft  cast  iron  being  almost  90 
per  cent,  whereas  the  gain  in  cutting  hard 
steels  or  hard  cast  iron  was  only  about 
45  per  cent;  and,  most  important  of  all, 
that  tools  made  from  chrOmium-tungsten 
steels,  when  heated  to  the  melting  point, 
would  do  from  two  to  four  times  as  much 
work  as  other  tools,  which  led  to  the  de- 
velopment of  the  Taylor- White  process  of 
treating  tools. 

"  While  many  of  the  results  of  these  ex- 
periments are  both  interesting  and  valuable, 
we  regard  as  of  by  far  the  greatest  value 
that  portion  of  our  experiments  and  of  our 
mathematical  work  which  has  resulted  in 
the  development  of  the  slide  rules — i.  e., 
the  patient  investigation  and  mathematical 
expression  of  the  exact  effect  upon  the 
cutting  speed  of  such  elements,  as  the 
shape  of  the  cutting  edge  of  the  tool, 
the  thickness  of  the  shaving,  the  depth  of 
the  cut,  the  quality  of  the  metal  being  cut 
and  the  duration  of  the  cut,  etc.  This  work 
enables  us  to  fix  a  daily  task  with  a  definite 
time  allowance  for  each  workman  who  is 
running  a  machine  tool,  and  to  pay  the 
men  a  bonus  for  rapid  work. 

"  The  gain  from  these  slide  rules  is 
far  greater  than  that  of  all  the  other  im- 
provements combined,  because  it  accom- 
plishes the  original  object  for  which  in  1880 
the  experiments  were  started — i.  e.y  that 
of  taking  the  control  of  the  machine  shop 
out  of  the  hands  of  the  many  workmen 
and  placing  it  completely  in  the  hands  of 
the  management,  thus  superseding  '  rule 
of  thumb '  by  scientific  control. 

"Unfortunately  those  fundamental  ideas 
upon  which  the  new  task  management 
rests  mainly  for  success  are  directly  an- 
tagonistic to  the  fundamental  ideas  of 
the  old  type  of  management.  To  give  two 
out  of  many  examples :  .  Under  our  system 
the  workman  is  told  minutely  just  what 
he  is  to  do  and  how  he  is  to  do  it;  and  any 
improvement  which  he  makes  upon  the 
orders  given  him  is  fatal  to  success.  While, 
with  the  old  style,  the  workman  is  ex- 
pected constantly  to  improve  upon  his 
orders  and  former  methods,  under  our 
system  any  improvement,  large  or  small, 
once  decided  upon  goes  into  immediate  use 
and  is  never  allowed  to  lapse  or  become 
obsolete,  while  under  the  old  system  the 
innovation  unless  it  meets  with  the  approval 
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of  the  mechanic  (which  it  never  does  at 
the  start)  is  generally  for  a  long  time,  at 
least,  a  positive  impediment  to  success. 
Thus  many  of  those  elements  which  are 
mainly  responsible  for  the  success  of  our 
system  are  failures  and  a  positive  clog 
when  grafted  on  the  old  system. 

"  A  long  time  will  be  required  in  any 
shop  to  bring  about  this  radically  new 
order  of  things;  but  in  the  end  the  gain  is 
so  great  that  I  say  without  hesitation  that 
there  is  hardly  a  machine  shop  in  the 
country  whose  output  cannot  be  doubled 
through  the  use  of  these  methods.  And  this 
applies  not  only  to  large  shops,  but  also  to 
comparatively  small  cctablishments.  In  a 
company  whose  employees  all  told,  in- 
cluding officers  and  salesmen,  number 
about  150'  men,  we  have  succeeded  in 
more  than  doubling  the  output  of  the  shop, 
and  in  converting  an  annual  loss  of  20  per 
cent  upon  the  old  volume  of  business  into 
an  annual  profit  of  more  than  20  per 
cent  upon  the  new  volume  of  business, 
and  at  the  same  time  rendering  a  lot  of 
disorganized  and  dissatisfied  workmen 
contented  and  hard  working,  by  insuring 
them   an   average   increase   of  about  35 


per  cent  in  their  wages.  And  I  take  this 
opportunity  of  again  saying  that  those  com- 
panies are  indeed  fortunate  who  can  secure 
the  services  of  men  to  direct  the  introduc- 
tion of  this  type  of  management  who  have 
had  sufficient  training  and  experience  to 
insure  success." 

It  is  with  justifiable  pride  and  well- 
merited  satisfaction  in  great  work  well 
done  that  Mr.  Taylor  can  conclude  his 
address  in  the  following  words:  "And 
let  me  point  out  that  the  most  important 
lessons  taught  by  these  experiments,  par- 
ticularly to  the  younger  men,  are:  Several 
men  when  heartily  co-operating,  even  if 
of  everyday  caliber,  can  accomplish  what 
would  be  next  to  impossible  for  any  one 
man,  even  of  exceptional  ability.  Ex- 
pensive experiments  can  be  successfully 
carried  on  by  men  without  money,  and  the 
most  difficult  mathematical  problems  can 
be  solved  by  very  ordinary  mathemati- 
cians, providing  only  that  they  are  willing 
to  pay  the  price  in  time,  patience  and  hard 
work.  The  old  adage  is  again  made  good, 
that  all  things  come  to  him  who  waits, 
,  if  only  he  works  hard  enough  in  the 
meantime." 


TIDAL  POWER  FOR  COMPRESSING  AIR. 


AN  ACCOUNT  OP  A  LARGE  TIDAL  POWER  PLANT  WHICH  IS  ABOUT  TO  BE  CONSTRUCTED  ON 

THE  COAST  OP  MAINE. 

Wm.  O.  Webber — Engineering  News. 


THE  enormous  quantities  of  energy 
locked  up  in  the  tidal  movements  of 
the  ocean  and  its  tributaries  have 
tempted  men  to  devise  means  for  their 
utilization  ever  since  the  dawn  of  engi- 
neering, but  the  direction  of  this  power  of 
nature  to  the  use  and  convenience  of 
man  has  hitherto  made  but  little  progress. 

A  new  attempt,  which  has  large  promise 
of  success,  is  about  to  be  made  on  the 
coast  of  Maine,  where  an  air-compressing 
plant  will  be  installed,  and  it  will  be  of 
interest  to  review  the  main  features  of 
this  scheme,  as  given  by  its  designer,  Mr. 
Wm.  O.  Webber,  in  the  Engineering  News. 

This  plant  is  situated  at  South  Thomas- 
ton,  near  Rockland,  Maine,  and  will  be 
based  on  the  Frizell  method,  with  the 
addition  of  modern  improvements  devised 
by  Mr.  Webber,  and  will  thus  differ  from 


some  other  plants,  such  as  those  at  Nor- 
wich, Conn.,  and  Magog,  Quebec,  which 
have  used  the  Taylor  system  of  compres- 
sing air  by  water  power.  These  plants, 
moreover,  while  utilizing  the  energy  of 
falling  water,  are  not  operated  by  tidal 
power. 

"  Careful  experiments  upon  a  large  work- 
ing model,  erected  at  South  Thomastbn, 
last  summer,  have  fully  demonstrated  the 
peculiar  application  necessary  for  the  utili- 
zation of  the  flow  between  large  tidal  basins 
and  the  ocean.  They  also  demonstrated 
that  an  economical  compression  of  air  can 
be  accomplished  with  much  less  differences 
in  water  level  than  was  claimed  by  Frizell. 

"At  South  Thomaston  there  is  a  tidal 
basin  with  an  area  of  slightly  over  a  square 
mile,  or  640  acres.  The  average  rise  and 
fall  of  the  tide  at  this  point  is  12  feet. 
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This  would,  therefore,  realize  about  5,000 
horse  power  on  the  basis  of  70%  efficiency 
of  the  compressing  apparatus,  which 
should  be  easily  obtained,  as  the  tests  of 
the  other  plants  mentioned  have  given  much 
higher  efficiencies. 

"  The  '  head  of  fall,'  or  difference  of  level, 
in  the  case  of  tidal  flow,  simply  governs 
the  ratio  of  air  that  can  be  entrained  with 
a  given  volume  of  water,  and  has  nothing 
to  do  with  the  pressure.  The  depth  at 
which  the  separation  of  the  entrained  air 
from  the  water  takes  place  below  the  sur- 
face governs  the  pressure,  and  it  has  been 
demonstrated  that,  with  a  fall  of  35  feet, 
the  highest  ratios  of  efficiency  can  be  ob- 
tained, with  the  maximum  ratios  of  air 
to  water.  At  lower  heads  equally  good 
efficiencies  can  be  obtained,  but  at  lower 
ratios  of  air  to  water.  It  is  practical  to 
arrange  for  storage  chambers,  connected 
with  the  separating  chamber,  sufficiently 
large  to  store  air  to  the  average  capacity 
of  the  compressor,  in  order  to  cover  the 
period  of  time  at  flood  and  ebb  tide  when 
the  compressor  would  either  not  work  at 
all,  or  else  work  at  such  low  efficiencies 
as  to  be  commercially  impracticable. 

"At  Rockland,  Maine,  there  is  sufficient 
market  for  the  available  power  in  the 
stone  and  lime  quarries  and  factories  of  the 
country,  within  a  20-mile  radius.  Contrary 
to  the  usually  preconceived  notions,  it  is 
practicable  to  transmit  compressed  air 
through  pipes,  long  distances,  with  compar- 
atively slight  losses.  It  has  been  demon- 
strated by  the  Popp  system,  in  Paris,  that 


the  leakage  is  very  slight,  and  the  four 
years'  experience,  at  Norwich,  Conn., 
shows  the  leakage  to  be  nil.  Hydrauli- 
cally  compressed  air  being  a  perfectly  dry 
gas,  the  frictional  resistance,  in  good, 
smooth-coated  pipe,  is  remarkably  low,  and 
velocities  of  50  to  70  feet  a  second  are 
admissible.  The  cost  of  pipe  lines  is 
not  so  greatly  in  excess  of  electrical  trans- 
mission lines,  when  the  cost  of  step-up  and 
step-down  transformers,  etc.,  are  taken 
into  consideration. 

"There  are  many  tidal  basins  along  the 
coasts  of  the  temperate  zones,  between  the 
40th  and  50th  parallels  of  latitude,  which 
are  commercially  capable  of  developing  in 
this  manner  an  unfailing  source  of  power. 
Moreover  this  source  of  power  has  no  dry 
season  in  the  summer  and  the  cutting  off 
of  forests  does  not  affect  it.  This  power 
can  be  made  available  many  miles  inland 
from  the  shore  at  comparatively  low 
costs,  and,  with  the  single  exception  of 
lighting,  can  be  turned  into  useful  work 
in  direct  competition  with  electrical  power. 

"  The  scheme  at  Rockland  having  been 
financed,  work  will  begin  in  the  early 
spring  on  the  construction  of  the  dam  and 
the  laying  of  pipe  lines  to  the  quarries  of 
the  Rockland,  Rockport  Lime  Co.,  to  the 
power-house  of  the  Rockland,  Thomaston  & 
Camden  Street  Railway,  and  to  several 
cities  in  whose  streets  distribution  mains 
will  be  laid  the  same  as  gas  pipes.  It  is 
expected  that  the  plant  will  be  completed 
in  the  fall  of  1907."  Its  development  will 
be  followed  with  great  interest. 


A  SUPPLY  OF  SKILLED  WORKMEN. 


THE   SYSTEM   OF  TRAINING   APPRENTICES  EMPLOYED  BY  THE  GENERAL  ELECTRIC  COMPANY 

AT  ITS   LYNN  WORKS. 

M.  "W.  Alexander — American  Society  of  Mechanical  Engineers. 


THE  need  for  better  training  of  its 
workmen,  if  America  is  to  retain  its 
industrial    supremacy,    has  been 

appreciated  by  far-seeing  men  for  some 
time  past,  and  is  now  becoming  more  gen- 
erally recognized,  so  that  it  has  even  been 
made  the  subject  for  special  recommenda- 
tion in  the  President's  message. 

Trade  schools  and  industrial  institutions 
are  scattered  about  the  country,  and  some 
of   the   most    progressive  manufacturers 


have  established  special  courses  for  appren- 
tices at  their  works.  This  magazine 
was  among  the  first  to  stir  up  interest  in 
the  matter,  and  several  systems  of  appren- 
ticeship and  industrial  training  have  been 
described  in  these  pages.  But  there  is 
great  necessity  for  a  more  general  applica- 
tion of  methods  to  provide  for  a  supply  of 
skilled  workmen,  and  it  will  therefore  be  of 
value  to  make  some  extracts  from  a  paper 
on  this  subject,  presented  by  Mr.  Magnus 
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W.  Alexander  at  the  recent  meeting  of  the 
American  Society  of  Mechanical  Engineers. 

Mr.  Alexander  gives  an  account  of  the 
apprenticeship  system  employed  at  the 
Lynn  Works  of  the  General  Electric  Com- 
pany. This  system  offers  to  boys  with  a 
grammar  school  education,  who  are  at 
least  sixteen  years  old,  an  opportunity  to 
learn  a  trade.  After  a  trial  period  of  a 
month  or  two,  the  boys  are  allowed  to  sign 
a  regular  apprenticeship  agreement.  The 
latter  provides  for  a  service  of  four  years 
at  stipulated  wages  along  a  progressive 
scale,  which  is  set  with  a  view  of  making 
the  boys  self-supporting  from  the  start, 
and  which  increases  from  $4.50  a  week 
during  the  trial  period  and  the  first  six 
months,  to  $9.25  a  week  during  the  fourth 
and  last  year.  A  cash  bonus  of  $100  is  paid 
at  the  termination  of  the  course,  and  a 
"  Certificate  of  Apprenticeship  "  is  given  to 
the  boy  at  that  time. 

"It  is  the  aim  of  the  General  Electric 
Company  to  train  skilled  artisans  in  the 
various  trades  of  machinist  and  tool  maker, 
carpenter  and  pattern  maker,  iron,  steel 
and  brass  molder,  instrument  maker,  and 
electrical  worker,  in  such  a  thorough  man- 
ner that  the  leading  positions  in  the  factory, 
such  as  assistant  foremen,  foremen,  master 
mechanics,  and  superintendents  may  be 
filled  from  the  ranks  of  graduated 
apprentices. 

"  It  is  obvious  that  such  leaders  must 
possess  some  information  besides  the  prac- 
tical, knowledge  of  the  trade — an  industrial 
intelligence,  which  has  been  admirably  de- 
fined by  the  Massachusetts  Commission  on 
Industrial  and  Technical  Education  as: 
'  Mental  power  to  see  beyond  the  task 
which  occupies  the  hands  for  the  moment 
to  the  operations  which  have  preceded  and 
to  those  which  will  follow  it — power  to 
take  in  the  whole  process,  knowledge  of 
material,  ideas  of  cost,  ideas  of  organiza- 
tion, business  sense,  and  a  conscience 
which  recognizes  obligation/ 

"  In  order  to  gain  this  result,  the  General 
Electric  Company  has  correlated  with  its 
purely  trade  instruction  at  the  machine  a 
theoretical  training  of  an  eminently  practi- 
cal character,  designed  to  supplement  and 
amplify  the  former,  so  that  the  boy  may  be 
able  to  apply  in  the  workshop  the  knowl- 
edge which  he  gains  in  the  schoolroom. 


"Every  apprentice  receives  instruction  in 
the  class  room  for  six  hours  a  week  during 
ten  months  of  the  year,  no  school  in- 
struction being  given  during  July  and 
August.  ,  This  enables  the  boys  to  take  a 
week's  vacation  in  the  summer  without 
conflicting  with  their  school  work.  The 
school  rooms  are  close  to  the  workshop, 
and  the  sessions  are  held  during  working 
hours,  arranged  in  such  a  way  that  about 
one-fifth  of  the  apprentices  are  at  school 
at  one  time.  The  boys  are  paid  the  same 
wages  during  school  hours  that  they  would 
receive  while  working  at  the  bench  or  at 
the  machine.  The  object  of  this  is  to 
make  them  feel  the  importance  of  an  educa- 
tion; some  of  the  boys  might  otherwise  be 
unwilling  to  obtain  an  education  at  the 
sacrifice  of  wages. 

"The  teachers  in  the  schoolroom  are 
men  selected  from  the  staff  of  engineers, 
draftsmen,  and  foremen  of  the  General 
Electric  Company,  who  are  assigned  for 
six  hours  a  week  to  the  work  of  teaching. 

The  subjects  which  comprise  the  course 
of  studies  are:  mathematics,  physics,  tech- 
nology, and  mechanical  drawing.  The 
teaching  is  preeminently  concrete  and  appli- 
able  to  factory  conditions. 

"Examinations  on  the  school  work  are 
held  frequently  during  the  year,  and  a  final 
examination  at  the  end  of  the  course  deter- 
mines, to  a  certain  extent,  the  standing  of 
the  apprentice,  and  the  wages  which  the 
company  considers  commensurate  with  his 
value  as  a  journeyman." 

The  main  feature  of  the  Lynn  system, 
however,' is  the  special  shop  directly  under 
the  control  of  the  man  in  charge  of  appren- 
tices. Beginning  in  a  small  way,  this 
"  apprentice  training  room "  has  grown  in 
size  and  equipment  until  today  it  covers 
an  area  of  about  10,000  square  feet  and  is 
equipped  with  105  representative  machine 
tools,  of  all  kinds,  besides  the  necessary 
small  tools  and  vises.  "  A  stockroom  of 
suitable  size  occupies  one  corner  of  the 
training  room  and  is  conducted  in  the 
same  manner  as  a  stockroom  in  any 
well  managed  manufacturing  establishment. 
This  equipment  is  large  enough  to  instruct 
about  125  boys  at  one  time. 

"  The  man  who  has  charge  of  this  train- 
ing room  is  an  ingenious  mechanician, 
who  has  himself  served  an  apprenticeship, 
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has  had  charge  of  men  and  work,  possesses 
the  ability  and  patience  to  instruct  begin- 
ners, and  is  peculiarly  adapted  to  this  kind 
of  work. 

"The  instructor  initiates  the  apprentices 
into  the  trade  and  lays  the  foundation  for 
their  future  skill  and  efficiency.  It  is  his 
duty,  wherever  possible,  to  inaugurate  with 
the  apprentices  labor  saving  methods  of 
manufacture,  and  to  make  and  use  labor- 
saving  devices  which  thereafter  will  be  ac- 
cepted by  the  other  factory  departments. 
He  can  without  difficulty  develop  the 
highest  practical  cutting  speeds  and  thus 
set  a  standard  in  this  respect  to  the  whole 
factory  organization.  The  training  room 
stands  for  the  best  and  most  efficient  meth- 
ods, and  is  not  hampered  in  its  develop- 
ment along  these  lines  by  a  hostile  attitude 
which  may  be  encountered  in  factory  de- 
partments on  the  part  of  regular  workmen, 
which  is  usually  due  to  ignorance  or 
misunderstanding  of  the  true  conditions. 
The  shop  instructor  has  two  assistants,  this 
small  number  being  made  possible  by 
carrying  out  the  policy  of  utilizing  most  of 
the  apprentices  themselves  for  assistant 
instructors.  After  an  apprentice  has 
learned  thoroughly  a  certain  operation, 
turning  of  pulleys,  for  instance,  he  is  us- 
ually required  to  break  in  a  new  apprentice 
on  this  kind  of  work  before  he  himself 
is  taught  another  operation,  boring,  for 
example,  by  an  older  apprentice  who  has 
already  learned  this  operation. 

"  In  this  manner,  the  apprentice  is  pupil 
today  and  teacher  tomorrow,  then  pupil 
again  and  teacher  once  more.  The  advan- 
tage of  this  policy  is  obvious.  It  develops 
early  in  the  apprentice  the  faculty  to  in- 
struct, <and  keeps  him  wide-awake  in  his 
work.  The  young  master  will  put  forth  his 
best  efforts  to  impress  the  young  recruit 
with  his  own  achievements  and  the  latter 
will  often  not  hesitate  to  ask  his  boy 
teacher  questions  that  he  may  not,  out  of 
false  pride,  ask  the  regular  instructor. 
Couples  of  boys  may,  therefore,  be  seen  in 
the  training  room  almost  every  day.  A 
study  of  their  instructive  and  receptive 
efforts  is  quite  interesting.  Some  of  the 
apprentices  are  required  to  spend  a  few 
weeks  in  the  stockroom  and  learn  stock- 
room methods,  or  act  as  clerks  to  the  shop 
instructor  in  order  to  become  acquainted 


with  the  clerical  duties  of  a  shop  foreman, 
the  making  out  of  time  cards  and  reports, 
the  ordering  of  raw  materials,  and  the 
shipping  of  finished  goods.  The  object  of 
all  this  training  is  to  make  real  workmen, 
and  this  can  be  achieved  only  by  carrying 
on  real  work.  All  production  in  the  train- 
ing room,  therefore,  is  of  a  commercial 
value." 

A  training  room  similar  to  the  one  just 
described  for  machinist  apprentices,  al- 
though less  complete,  owing  to  the 
smaller  number  of  boys,  is  maintained  for 
the  patternmaker  apprentices,  and  if  there 
were  enough  foundry  apprentices  to  make 
it  worth  while,  a  foundry  training  room 
would  also  be  installed.  An  ideal  trade 
school  in  the  factory  would  be  a  separate 
building,  with  foundry,  patternmaker  and 
machinist  training  rooms,  and  class  rooms 
on  the  top  floor. 

After  the  apprentices  have  spent  from 
one-and-a-half  to  two-and-a-half  years  in 
the  training  room,  according  to  their  in- 
dividual ability,  they  are  transferred  to 
factory  departments  where  they  serve  a 
post-graduate  course  for  the  remainder  of 
*  their  apprenticeship.  They  are  now  under 
the  charge  and  discipline  of  the  respective 
shop  foremen,  but  the  training-shop  in- 
structor still  retains  his  interest  in  them, 
and  may  transfer  them  from  one  depart- 
ment to  another,  either  at  the  request  of 
the  foreman  or  of  the  apprentice,  and  may 
even  take  them  back  temporarily  to  the 
training  room.  If  a  disagreement  between 
a  foreman  and  an  apprentice  arises,  the 
shop  instructor  acts  as  a  mediator.  He 
considers  the  apprentices  as  his  boys  and 
looks  upon  them  in  that  light  even  after 
they  have  become  journeymen.  He  passes 
final  judgment  on  the  apprentice  when  he 
determines  the  standing  to  be  recorded  in 
his  "  Certificate  of  Apprenticeship." 

"The  General  Electric  Company  en- 
courages all  graduated  apprentices  to 
remain  in  its  service  and,  as  previously 
stated,  hopes  that  in  due  time  most  of  the 
assistant  foremen  and  foremen  in  the 
factory  will  be  graduated  apprentices. 
Some  of  those  who  have  shown  a  special 
ability  in  their  drawing  work  in  the  class 
room  are  appointed  as  tool  designers  in 
the  drawing  office,  where  their  combined 
knowledge  of  tool  making  and  practical 
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tool  designing  puts  them  far  ahead,  in  this 
line  of  work,  of  even  college  educated  but 
not  shop  trained  draftsmen. 

Mr.  Alexander  suggests  the  employment 
of  these  training  rooms,  in  the  evenings 
and  on  Saturday  afternoons,  for  the  in- 
struction of  ambitious  men  who  are  doing 
common  labor  but  who  wish  to  become 
skilled  workmen;  and  the  system  he  de- 


scribes could  also  be  applied  to  a  "school 
shop"  in  an  industrial  community,  main- 
tained with  the  support  and  for  the  benefit 
of  the  factories  in  the  vicinity,  no  one  of 
which  may  be  in  a  position  to  have  a 
separate  training  school  of  its  own,  but 
which  could  thus  secure  for  themselves  a 
steady  supply  of  just  the  kind  of  workmen 
they  desire. 


CANADIAN  RAILWAY  CONSTRUCTION. 


A  REVIEW  OF  SOME  OF  THE  RECENT  DEVELOPMENTS  IN  THE  BUILDING  AND  OPERATION  OF 

RAILWAYS  IN  CANADA. 


Engineering, 


FEW  persons  outside  of  Canada  have 
any  adequate  idea  of  the  tremendous 
growth  of  her  railway  system  which 
has  been  in  progress  for  several  years  past. 
Rich  agricultural  lands  and  mineral  regions 
have  been  opened  up,  and  have  required 
additional  means  of  transportation  to 
handle  their  products,  and  the  building  of 
railways  across  the  continent,  about  the 
Great  Lakes  and  over  the  mountains  and 
plains  has,  on  the  other  hand,  led  to  the 
discovery  of  new  sources  of  natural  wealth, 
which  in  their  turn  have  demanded  trans- 
portation, and  have  induced  the  construc- 
tion of  more  railway  lines  and  branches. 

A  summary  of  some  of  the  recent  de- 
velopments in  Canadian  railways  has  been 
given  in  a  late  number  of  Engineering, 
from  which  the  following  account  is  taken. 

"Another  important  trunk  system  has 
been  developed  in  Canada  under  the  title  of 
the  Canadian  Northern  Railway  Company. 
This  company  may  be  said  to  date  from 
1899,  as  it  was  in  that  year  that  the  Win- 
nipeg Great  Northern  and  the  Lake  Mani- 
toba and  Canal  Companies  were  amalga- 
mated under  the  general  style  and  title  of 
the  Canadian  Northern  Railway.  The 
Lake  Manitoba  Railway  and  Canal  Com- 
pany commenced  the  construction  of  a  line 
from  Gladstone  in  1895;  100  miles  were 
completed  by  the  autumn  of  1896,  and  were 
at  once  brought  into  operation.  In  1897 
the  line  was  extended  25  miles  to  Lake 
Winnipegosis.  In  1898,  under  the  charter 
of  the  Manitoba  and  South-Eastern  Rail- 
way Company,  a  commencement  was  made 
with  a  grain-carrying  trunk  line  from 
Winnipeg  toward  Lake  Superior,  of  which 


45  miles  of  track  were  laid.  At  the  Lake 
Superior  end,  the  Port  Arthur,  Duluth,  and 
Western  Railway  was  purchased  and  the 
rights  of  the  Lake  Ontario  and  Rainy 
River  line  were  acquired.  In  1899  the 
Northern  line  was  extended  to  a  point 
195  miles  from  Gladstone,  and  before  the 
close  of  the  year  the  gap  between  the  rails 
on  the  Lake  Superior  line  was  consider- 
ably lessened.  In  1900  the  Manitoba  and 
South-Eastern  line  reached  the  Rainy 
River,  where  the  construction  of  a  large 
steel  bridge  had  to  be  undertaken.  The 
following  year — 1891 — was  remarkable  in 
the  annals  of  the  Canadian  Northern  Rail- 
way, as  it  was  in  that  year  that  the  company 
took  over  from  the  Provincial  Government 
the  lines  of  the  Northern  Pacific  and  Mani- 
toba Railway.  This  step  secured  a  main 
line  through  the  fertile  Portage  Plains,  to 
a  point  within  19  miles  of  Gladstone. 
Branch  lines  to  Brandon  and  Hartney, 
through  fine  grain  areas,  and  a  connection 
to  the  south  from  Winnipeg  to  St.  Paul 
and  Minneapolis  were  obtained  by  the  ac- 
quisition, making  an  addition  to  the 
company's  working  mileage  of  350  miles. 

"  In  1901  a  line  between  Winnipeg  and 
Port  Arthur  was  completed.  A  section 
from  Fort  Francis  to  Port  Arthur  was 
taken  over  early  in  1902;  and  with  a  total 
mileage  constructed  by  the  end  of  1901  of 
upwards  of  1200  miles  of  line,  the  Canadian 
Northern  Railway  took  the  third  place 
among  Canadian  railways.  Branches  com- 
prising altogether  166  miles  were  added  in 
1902;  in  1903,  93  miles  more  were  com- 
pleted; and  in  1904,  232  miles.  The  year 
1905  witnessed  the  completion  of  the  main 
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line  to  Edmonton  from  Kamsack — a  dis- 
tance of  546  miles.  During  1906  the 
Northern  line  was  carried  to  Prince  Albert, 
and  the  Vassar  cut-off  (important  as  ef- 
fecting a  great  saving  in  grain  traffic 
from  Southern  Manitoba  to  the  Lake 
front)  was  also  completed.  The  acquisi- 
tion of  the  Qu'  Appelle,  Long  Lake,  and 
Saskatchewan  line,  previously  worked  by 
the  Canadian  Pacific  Railway  Company, 
from  Regina  to  Prince  Albert,  affords  a 
connection  with  the  Canadian  Northern 
Railway  at  Prince  Albert,  and  adds  250 
miles  to  the  company's  system.  Altogether 
the  Canadian  Northern  Railway  now  com- 
prises about  2800  miles  of  line.  The  main 
line  of  the  Canadian  Northern  Railway 
has  nearly  1000  miles  in  the  centre  of 
what  is  known  as  the  wheat  belt  of 
Western  Canada,  and  the  company  claims 
to  have  no  mileage  through  unproductive 
territory.  By  its  main  line,  branches,  and 
projections  it  expects  to  reach  the  richest 
sections  in  Manitoba,  Saskatchewan,  and 
Alberta,  and  the  most  important  distribut- 
ing centres  of  the  Canadian  West.  Its  main 
line  also  opens  out  a  great  stretch  of 
mineral  wealth,  and  80  miles  of  rich  agri- 
cultural lands  in  New  Ontario.  Although 
a  system  of  2800  miles  has  been  developed 
by  the  Canadian  Northern  Railway,  the 
company  has  great  schemes  for  further 
extensions  in  hand,  including  a  line  to 
Hudson  Bay. 

"  In  Eastern  Canada  it  is  proposed  to 
build  from  the  present  Eastern  Lake  ter- 
minus round  the  north  shore  of  Lake 
Superior  to  Sudbury.  This  will  be  accom- 
plished by  the  Canadian  Northern  Ontario 
Railway,  previously  known  as  the  James 
Bay  Railway.  The  Canadian  Northern 
Ontario  Railway  has  authority  to  build 
from  a  point  on  the  Toronto  and  Sudbury 
line,  near  the  French  River,  to  Ottawa,  and 
also  from  Toronto  to  Ottawa.  The  Can- 
adian Northern  Quebec  Railway,  which  is 
controlled  by  the  Canadian  Northern 
Railway,  will  have  a  main  line  between 
Montreal  and  Quebec,  besides  a  line  to 
Hawkesbury,  where  a  connection  with  the 
Canadian  Northern  Ontario  Railway  will 
be  effected.  Some  great  works  occur  on 
the  Canadian  Northern  Railway.  The  Fort 
Saskatchewan  Bridge,  for  instance,  com- 
prises four  spans  of  190  feet  each,  and  two 


65  feet  girders;  the  total  length  of  steel 
is  890  feet.  The  bridge  is  built  on  concrete 
piers,  and  will  have  a  height  of  82  feet  from 
low  water.  The  North  Battleford  Bridge, 
across  the  Saskatchewan,  is  also  an  im- 
portant structure,  having  eleven  spans  of 
170  feet  each. 

"  Rapid,  however,  as  has  been  the  de- 
velopment of  the  Canadian  Northern  Rail- 
way, it  is  still  outpaced  by  the  Canadian 
Pacific  Railway,  which  has  now  11,000  miles 
in  operation.  It  was  towards  the  close  of 
1885  that  Lord  Strathcona  drove  the  last 
spike  in  the  Canadian  Pacific,  which  com- 
menced its  career  with  4315  miles  of  track. 
That  in  the  21  intervening  years  nearly 
7000  miles  of  extensions  have  been  brought 
into  operation  is  simply  marvellous.  The 
Canadian  Pacific  Railway  claims  to  have 
fine  steamers  upon  the  Great  Lakes,  still 
finer  upon  the  Pacific  from  Vancouver  to 
Japan  and  China,  and -finest  of  all  upon  the 
Atlantic  to  Liverpool  and  London.  The 
grain-elevators  opened  by  the  Canadian 
Pacific  Railway  have  now  a  combined 
storage  capacity  of  34,909,000  bushels,  this 
total  being  arrived  at  as  follows : — Ontario 
elevators,  12,217,000  bushels;  Manitoba 
elevators,  14,078,500  .  bushels ;  ■  and  Saskat- 
chewan and  Alberta  elevators,  8,614,000 
bushels.  The  Canadian  Pacific  Railway 
has  also  developed  seventeen  great  hotels; 
six  of  these  are  in  Eastern  Canada,  the 
others  in  the  prairie  cities  of  the  West,  or 
among  the  grand  scenery  of  British 
Columbia.  The  expenditure  of  the  Can- 
adian Pacific  Railway  at  Winnipeg  alone 
last  year  is  returned  at  4,251,744  dollars. 
Twenty  years  ago  the  Canadian  Pacific 
Railway  owned  373  locomotives,  304  first 
and  second  class  passenger  and  baggage 
cars,  47  dining  cars  and  cafe  cars,  25 
private,  official,  and  pay  cars,  8253  freight 
and  cattle  cars,  171  other  cars,  and  three 
steamers  upon  the  upper  lakes.  The  loco- 
motives have  now  increased  to  1109,  the 
passenger  and  the  baggage  cars  to  997,  the 
private,  official,  and  pay  cars  to  160,  and 
the  freight  and  cattle  cars  to  34,152.  The 
annual  earnings  20  years  ago  were 
10,000,000  dollars,  and  the  annual  working 
expenses  6,000,000  dollars.  Now  the  an- 
nual earnings  have  reached  61,000,000 
dollars,  and  the  annual  working  expenses 
have  grown  to  38,000,000  dollars." 


A  WEIGHTS  AND  MEASURES  COMMISSION. 


AN  ARGUMENT  FOR  A  TECHNICAL  COMMISSION  TO  INVESTIGATE  THE  BRITISH  AND  AMERICAN 

SYSTEMS. 

Henry  R*  Towne — American  Society  of  Mechanical  Engineers. 


IN  spite  of,  or  perhaps  because  of,  the 
fact  that  a  bill  to  make  the  metric 
system  compulsory  in  the  depart- 
ments of  the  United  States  government 
has  been  under  discussion  by  Congres- 
sional committees  for  several  years,  the 
conflict  between  the  pro-metric  advocates 
and  those  who  adhere  to  the  present  system 
is  no  nearer  a  settlement  than  at  the  be- 
ginning. Long  arguments  have  been  made 
by  the  partisans  of  each  system,  and  the 
committeemen,  few  of  whom  have  been 
qualified  by  technical  training  and  expe- 
rience to  pass  upon  the  complex  issues  thus 
presented,  must  have  found  it  very  hard  to 
form  any  intelligent  judgment  on  the  merits 
of  the  controversy. 

Before  the  adoption  of  the  metric  system 
in  France  and  in  Germany,  the  question  was 
very  thoroughly  investigated  by  technical 
commissions,  whose  sittings  extended  over 
a  term  of  about  eleven  years  in  each  case, 
and  the  best  expert  advice  was  made  use 
of  in  reaching  the  final  decision  as  to  the 
system  and  its  details.  At  the  present 
time,  in  the  United  States  and  Great 
Britain,  where  far  greater  interests  are  in- 
volved in  any  change  than  was  the  case  in 
France,  in  1801,  and  in  Germany,  in  1871, 
it  seems  only  reasonable  that  the  matter 
should  be  even  more  thoroughly  studied 
than  in  former  instances,  and  it  is  with 
this  object  in  view  that  Mr.  Henry  R. 
Towne,  in  a  paper  presented  before  the 
American  Society  of  Mechanical  Engineers, 
advocated  the  establishment  of  a  technical 
commission  by  the  United  States  govern- 
ment to  carefully  investigate  the  whole 
question  of  weights  and  measures  and  to 
recommend  any  changes  found  desirable. 
Members  of  this  commission,  in  cooperation 
with  a  similar  commission  to  be  appointed 
by  the  British  government,  would  also  at- 
tempt to  secure  complete  uniformity  in 
those  measures  which  are  now  different  in 
the  two  countries. 

Mr.  Towne,  while  frankly  expressing 
his  preference  for  the  present  system,  be- 
lieves that  it  is  open  to  improvement  and 


indicates  some  of  the  features  that  might 
be  altered  to  advantage.  He  fortifies  his 
position  with  many  arguments,  most  of 
which  are  familiar,  to  students  of  the  sub 
ject  involved.  He  shows  that  the  United 
States  and  Great  Britain  and  the  British 
Colonies  (except  India)  have  a  combined 
population  of  150  millions  and  that  the 
value  of  their  annual  manufactures  is 
$11,012,000,000.  France  and  Germany,  the 
two  chief  metric  countries,  have  a  popula- 
tion of  95  millions  and  their  manufactures 
are  valued  at  $5,197,000,000,  while  all  the 
metric  countries  of  any  importance,  with 
a  combined  population  of  203,  millions, 
reach  a  total  of  only  $11,007,000,000  in  the 
yearly  value  of  their  manufactures,  or  not 
quite  as  much  as  the  United  States  and  the 
British  Empire. 

When  France  and  Germany  adopted  the 
metric?  system,  they  had  been  laboring  with 
a  variety  of  different  systems,  and  any 
change  which  ensured  uniformity  in  place 
of  the  old  disorder  would  have  been  a  good 
one.  They  were  bound  to  have  some 
change,  and  while  they  were  about  it,  it 
was  well  that  they  chose  such  a  scientific 
and  logical  system  as  the  metric.  More- 
over, when  they  made  the  change,  particu- 
larly in  the  case  of  France,  their  manu- 
facturing industries  were  insignificant 
compared  with  what  they  are  today,  and  so 
they  started  with  a  tolerably  clean  slate. 
Now,  however,  it  would  be  much  more 
difficult  for  either  of  them  to  make  the 
change,  and  for  the  United  States  and 
Great  Britain,  with  their  enormous  manu- 
facturing interests,  the  difficulties  are  many 
times  multiplied. 

France  and  Germany  changed  to  the 
metric  system  in  order  to  secure  uniformity. 
But  the  United  States  has  practically 
absolute  uniformity  now,  and,  with  the  ex- 
ception of  the  measures  of  capacity,  the 
United  States  and  the  British  Empire 
have  international  uniformity,  their  units 
of  length,  area  and  weight  being  identical. 
A  technical  commission,  such  as  advocated 
by  Mr.  Towne,  could  devise  some  means 
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for  harmonizing  whatever  differences  still 
exist,  and  in  this  connection,  a  suggestion 
may  be  here  offered:  the  United  States 
gallon  contains  231  cubic  inches,  the 
British  2J7.27,  their  average  being  about 
254  cubic  inches.  Now  4  liters  contain 
very  nearly  244  cubic  inches,  only  about  4 
per  cent  away  from  the  above  average,  and 
if  a  compromise  between  the  United  States 
and  the  British  gallon  could  be  agreed  upon, 
why  not  make  it  exactly  equal  to  4  liters, 
and  thus  harmonize  at  least  the  capacity 
measures  in  our  system  and  the  metric? 
I£  this  were  done,  it  would,  of  course, 
follow  that  the  quart  would  equal  the  liter, 
and  in  dry  measure  the  United  States  and 
British  bushels  should  then  be  made  equal 
and  an  exact  multiple  of  the  quart,  the 
latter  being  made  the  same  in  both  dry  and 
liquid  measure. 

Whatever  difference  of  opinion  may  exist 
as  to  the  respective  merits  of  the  inch- 
pound  system  and  the  metric,  and  as  to 
the  advisability  of  making  any  change,  it 
must  be  admitted  that  the  questions  in- 
volved are  very  complex  and  far-reaching, 
and  many  of  them  essentially  technical  in 
character.  In  order,  then,  that  these  ques- 
tions may  be  properly  considered  and  a 
reasonable  and  satisfactory  settlement  of 
the  matter  arrived  at,  Mr.  Towne  proposes 
the  appointment  of  a  technical  commission, 
as  set  forth  in  the  following  bill,  which  has 
been  introduced  in  Congress  and  been  re- 
ferred to  the  Committee  on  Weights  and 
Measures  : 

Be  it  enacted  by  the  Senate  and  House  of 
Representatives  of  the  United  States  of 
America  in  Congress  assembled,  That  a 
commission  is  hereby  created,  to  be  called 
the  Commission  on  Weights  and  Measures, 
which  shall  Be  composed,  in  the  discretion 
of  the  President,  of  not  less  than  nine  nor 
more  than  fifteen  commissioners,  to  be  ap- 
pointed by  the  President,  by  and  with  the 
advice  and  consent  of  the  Senate,  and  to  be 
selected  from  various  professions  and  pur- 
suits and  in  such  manner  that,  so  far  as 
practical,  every  important  interest,  particu- 
larly scientific,  industrial,  agricultural,  com- 
mercial, mechanical,  and  maritime  interests 
shall  be  represented  thereon.  Any  com- 
missioner may  be  removed  by  the  President 
for  inefficiency,  neglect  of  duty,  or  mal- 
feasance in  office,  and  the  President,  by  and 


with  the  advice  and  consent  of  the  Senate, 
shall  fill  by  appointment  all  vacancies 
which  may  occur  in  said  commission. 

Sec.  2.  That  it  shall  be  the  duty  of  the 
said  commission  to  investigate  and  to  re- 
port to  the  Congress  upon  the  subject  of 
measures  of  length,  weight,  and  volume  in 
use  throughout  the  United  States  and  in 
other  countries,  in  order  to  enable  the 
Congress  to  decide  what  action,  if  any,  is 
feasible  and  expedient  for  the  improvement 
of  the  system  of  weights  and  measures  now 
in  use  in  the  United  States,  and  to  that  end 
the  investigations  of  the  said  commission 
shall  include:  First,  the  question  of  retain- 
ing or  modifying  any  or  all  of  the  present 
standards  of  length,  weight,  and  volume 
employed  in  the  United  States;  second,  in 
case  present  units  are  to  be  retained,  the 
question  of  improving  and  simplifying,  es- 
pecially for  the  purposes  of  computation, 
the  subdivisions  and  multiples  of  such 
units ;  and  third,  in  case  any  or  all  of  such 
present  units  are  to  be  discarded,  the  de- 
sirability and  expediency  of  substituting 
therefor  the  so-called  metric  units  and  the 
system  based  thereon. 

Sec.  3.  That  each  commissioner  so  ap- 
pointed shall  receive  a  salary  during  his 
term  of  office  of  three  thousand  dollars  per 
annum;  that  the  office  of  the  commission 
shall  be  located  in  the  city  of  Washington, 
District  of  Columbia;  that  the  commission 
shall  give  reasonable  time  for  public  hear- 
ings, if  any  shall  be  deemed  necessary ;  that, 
if  expedient,  it  may  appoint  a  subcommis- 
sion  or  subcommissions  of  its  own  members 
to  make  investigation  in  any  part  of  the 
United  States ;  that  it  shall  have  the  author- 
ity to  send  for  persons  and  papers  and  to 
administer  oaths  and  affirmations.  It  shall 
be  authorized  to  employ  such  assistants 
and  clerks  as  it  may  reasonably  require  for 
the  proper  conduct  of  its  work,  and  may  fix 
the  salaries  to  be  paid  to  all  persons 
employed  by  it,  and  that  all  necessary  ex- 
penses, including  the  salary  of  the 
commissioners,  clerks,  stenographers,  mes- 
sengers, rent  for  place  of  meeting,  and 
printing  and  stationery,  shall  be  paid  from 
any  money  in  the  Treasury  not  otherwise 
appropriated;  however,  not  to  exceed  one 
hundred  thousand  dollars  per  annum  for 
expenditures  under  this  section,  to  be  paid 
upon  vouchers   to  be   approved  by  the 


632 


THE  ENGINEERING  MAGAZINE. 


chairman  of  the  commission.  That  the 
commission  is  empowered  to  make  all 
necessary,  convenient  and  proper  rules  and, 
regulations  of  practice  and  procedure  for 
the  transaction  of  its  business. 

Sec.  4.  That  the  said  commissioners  shall 
proceed  with  their  work  as  rapidly  as  may 
be  consistent  with  thoroughness  and  shall 
from  time  to  time  report  the  result  of 
their  labors  and  investigations  to  the  Con- 
gress, and  that  when  their  work  shall  have 
been  concluded  the  said  commissioners 
shall  embody  the  result  thereof  and  their 
definite  recommendations  in  a  final  report 
to  the  Congress;  that  their  report  shall  be 
accompanied  by  notes  which  shall  briefly 
and  clearly  state  the  reasons  for  the  recom- 
mendations therein  made  and  the  legisla- 
tion, if  any,  advocated  by  them. 

Sec.  5.  That  immediately  after  the 
passage  of  this  act  the  President  of  the 
United  States  shall  invite  the  Government 
of  the  United  Kingdom  of  Great  Britain 
and  Ireland  to  participate  in  a  conference 


for  the  improvement  and  unification  of  the 
standards  of  length,  weight,  and  volume 
used  by  the  United  States  and  by  the 
United  Kingdom,  such  conference  to  be 
held  at  such  place  or  places  in  Europe  or 
in  the  United  States  as  may  mutually  be 
agreed  upon  by  the  Executives  of  the  two 
Governments,  and  that  the  President  shall, 
by  and  with  the  advice  and  consent  of  the 
Senate,  appoint  from  the  commission  to  be 
created  under  the  provisions  hereof,  five 
commissioners  to  attend  such  joint  confer- 
ence on  behalf  of  the  United  States.  The 
commissioners  so  appointed  members  of 
such  international  conference  shall  receive 
a  salary,  additional  to  that  provided  under 
section  three  hereof,  of  two  thousand 
dollars  per  annum  and  also  their  reason- 
able expenses  as  commissioners  to  such 
international  conference,  to  be  approved  by 
the  Secretary  of  State,  said  compensation 
and  said  expenses  to  be  appropriated  out  of 
any  money  in  the  Treasury  not  otherwise 
appropriated. 


METAL  CORROSION  IN  CINDER  CONCRETE. 


A  REPORT  ON  EXPERIENCE  IN  SAN  FRANCISCO  IN  THE   CORROSION   OF  REINFORCING  METAL 

IN    CINDER-CONCRETE  FLOORS. 


Structural  Association  of  San  Franctsco. 


T HE  San  Francisco  disaster  has  had 
at  least  one  good  result.  It  has 
been  an  unparalleled  working  test, 
under  the  most  severe  conditions,  of 
modern  methods  of  building  construction,, 
and  it  has  afforded  a  great  opportunity 
to  investigate  the  behavior  of  all  kinds  of 
materials  under  the  influence  of  shock  and 
fire.  This  opportunity  has  been  taken  ad- 
vantage of  by  engineers  and  builders  from 
all  parts  of  the  country,  and  many  valuable 
lessons  have  been  learned.  The  results  of 
some  of  these  investigations  have  already 
appeared  in  the  form  of  books  and  maga- 
zine articles,  and  among  the  latest  reports 
is  one  on  the  corrosion  of  metal  in  cinder- 
concrete  floors,  presented  to  the  Structural 
Association  of  San  Francisco. 

A  few  months  ago,  Mr.  C.  F.  Wieland 
called  the  attention  of  the  above  associa- 
tion to  some  examples  of  the  serious  cor- 
rosion of  the  metal  in .  reinforced-concrete 
floors,  the  concrete  of  which  was  made 
with   cinders,   and   after  being  discussed 


the  subject  was  referred  to  a  committee, 
consisting  of  Messrs.  Luther  Wagoner 
and  Theodore  H.  Skinner,  who,  after 
investigation,  submitted  the  following 
report : 

"  We  examined  the  floor  slabs  at  Mr. 
Wieland's  office,  and  later  each  of  us 
carefully  examined  the  floors  in  the  fol- 
lowing buildings.  *  *  *  The  cinder 
concrete  is  somewhat  porous ,  with  occa- 
sional voids  and  also  contains  coal  from 
dust  up  to  lumps  34-inch  diameter;  rust 
spots  occur  in  the  concrete,  and  where  such 
spots  are  in  contact  with  the  metal,  the 
corrosion  is  severe.  The  rust  spots  are 
sometimes  1  inch  across,  quite  soft  and 
easily  removed  by  the  finger  nail.  Oc- 
casional splinters  of  wood  occur  in  the 
concrete,  which  shows  that  the  heat  was 
not  severe  as  the  wood  is  not  charred. 
From  the  position  of  the  floors  it  is  certain 
that  no  water  has  reached  the  concrete 
since  April  18th  and  that  the  corrosion  was 
prior  to  the  fire,  but  it  appears  to  be  more 
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marked  where  floors  have  been  exposed  to 
the  rains  since  the  fire.  The  corrosion  is 
irregular  in  amount.  In  some  cases  the 
expanded  metal  is  only  slightly  rusted  and 
in  places  it  is  entirely  destroyed;  several 
places  were  noticed  where  a  small  semi- 
circular patch  had  been  removed  from  the 
edge  of  a  metal  strip;  also  at  times  it 
crosses  the  surface  of  tjie  strip  in  a  line 
which  suggests  it  followed  a  surface  crack 
in  the  metal.  There  seemed  to  be  a 
tendency  to  corrosion  at  certain  points  in 
the  diamond  mesh,  which  would  indicate 
that  the  metal  had  been  strained  in  the 
process  of  slitting  and  expanding,  but  there 
is  not  positive  proof  of  this. 

"  The  extent  of  the  corrosion  is  great 
enough  to  seriously  endanger  the  safety  of 
the  floors,  and  it  is  not  probable  that  the 
floors  would  have  supported  their  loads 
longer  than  one  to  three  years. 

"  Various  reasons  for  the  corrosion  of 
metal  in  cinder  concrete  have  been  given; 
quite  prominent  among  them  is  the  belief 
that  it  is  due  to  sulphur  in  the  cinders. 
In  order  to  corrode  metal  the  sulphur 
must  first  oxidize  to  H2SO4,  and  if  there 
is  any  notable  amount  of  cement  present, 
it  would  be  absorbed  by  the  cement.  It 
is  not  probable  that  sulphur  can  rust  metal 
unless  it  is  either  close  to  it  or  the  concrete 
is  very  deficient  in  cement. 

"Prof.  Norton  (see  Report  III,  In- 
surance Experiment  Station,  Boston)  made 
several  hundred  experiments  and  it  is  his 
opinion  that  the'  corrosion  is  not  due  to 
sulphur,  but  to  a  too  dry  mixture,  which 
fails  to  properly  coat  the  metal,  and  air 
and  moisture  enter  the  pores  of  the  con- 
crete and  set  up  rusting  action.  This  view 
is  also  confirmed  by  Booth,  Garrett  & 
Blair,  who  state  that  a  cinder  containing 
two-tenths  per  cent,  of  sulphur  will  not 
corrode  steel,  provided  the  concrete  has 
sufficient  cement  mortar  to  close  up  the 
voids  and  cover  the  metal. 

"  It  is  stated  by  makers  of  sheet  metal 
pipe  that  there  is  a  marked  difference  in 
the  life  of  pipe  that  comes  here,  rail  or 
sail.  The  exposure  to  a  sea  voyage  renders 
the  usual  protection  by  dipping  useless,  as 
the  surface  rusts  under  the  dip  and  the 
coating  falls  off  of  the  pipe.  The  pipe 
makers  state  that  this  happens  to  sheets 
apparently  unaffected  by  rust  when  dipped. 


The  slitting  and  expanding  of  the  metal 
sheets  may  cause  minute  cracks  upon  the 
surface  of  the  metal.  If  this  be  combined, 
as  is  the  case  here,  with  a  thin  slab  of 
concrete,  porous  and  ranging  in  thickness 
from  2^4  to  4%  inches,  with  the  metal  in 
many  cases  flush  with  the  bottom  of  the 
slab,  there  is  an  ideal  condition  for  the 
rusting  of  the  metal.  Hambuechen  (Univ. 
of  Wis.)  made  a  study  of  corrosion  and 
has  proved  that  a  point  of  segregated 
carbon  is  always  an  initial  point  of  cor- 
rosion and  has  shown  that  burnishing  steel 
or  iron  protects  it  notably  by  removing  the 
focal  points ;  he  has  proved  that  rusting 
sets  up  a  feeble  current,  the  segregated 
carbon  points  acting  as  poles.  Possibly  the 
presence  of  much  free  coal  and  coke  in  the 
cinder  may  be  a  contributing  cause  by 
setting  up  feeble  electric  currents  or  by 
conveying  them  from  earth  currents  due  to 
leaks  from  trolley  wires.  In  one  of  the 
buildings,  the  upfper  floors  are  of  sound 
rock  concrete,  and  where  the  corrugated 
bars  were  exposed  they  appeared  as  sound 
as  when  placed. 

"  Prof.  Norton  advises  coating  the  metal 
with  a  paint  of  neat  cement  or  dipping  the 
metal  in  a  thin  grout.  This  is  hardly  a 
practicable  method  here,  and  it  is  doubtful 
if  it  could  be  done  with  that  thoroughness 
which  such  work  demands. 

"  It  is  recommended  that  the  Structural 
Association  try  to  amend  the  present 
building  law  so  as  to  exclude  the  use  of 
cinder  concrete  in  floor  slabs  or  for  fire- 
proofing.  That  provision  be  made  in  the 
building  law  for  the  examination  and  tests 
of  any  existing  cinder  concrete  now  in  use 
or  that  may  be  used  at  some  later  period." 

In  commenting  on  this  report,  the 
Engineering  News  remarks :  "  The  San 
Francisco  committee  proposes  to  avoid  all 
risk  by  forbidding  entirely  the  use  of 
cinder  concrete.  But  is  there  not  some- 
thing to  be  said  on  the  other  side  of  this 
question?  Cinder  concrete  has  a  very 
real  and  practical  advantage  in  its  lighter 
weight,  and  another  advantage  on  which 
stress  is  laid  by  many  engineers  in  its 
greater  resistance  to  fire.  There  may  be 
places  where  the  fire  risk  might  justify 
the  use  of  cinder  concrete  in  preference 
to  stone  concrete  even  if  gradual  cor- 
rosion of  the  reinforcement  were  a  fore- 
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gone  certainty.  In  the  present  state  of 
our  knowledge,  therefore,  it  seems  pre- 
mature to  forbid  by  law  the  use  of  cinder 
concrete. 

"  It  may  be  remarked  in  this  connection 
that  the  material  which  goes  into  cinder 
concrete  is  almost  as  varied  in  character 
as  the  material  from  which  the  cinders 
are  derived,  and  in  nine  cases  out  of  ten 
this  material  is  a  good  deal  short  of  what 
any  competent  engineer  would  regard  as 
ideal. 

"  There  is  a  real  demand  for  a  material 
for  concrete  aggregate  which  shall  be  at 
once  light  in  weight,  reasonably  strong, 


stable  in  structure,  chemically  inert,  and 
last  but  by  no  means  least,  low  in  cost. 
Hard  clinkers  from  boiler  furnaces  are 
probably  as  near  an  approach  to  this  as  is 
now  commercially  available;  but  something 
better  may  yet  be  brought  forward.  Blast- 
furnace slag  might  perhaps  be  made  use  of 
for  the  purpose  if  produced  without  free 
sulphur  and  of  stable  structure.  An  ideal 
material  would  be  volcanic  pumice  stone, 
vast  quantities  of  which  are  said  to  exist 
in  Mexico  and  other  volcanic  countries; 
but  the  cheap  transportation  problem 
would  have  to  be  solved  to  make  this 
commercially  available." 


DEVELOPMENTS  IN  RADIO-TELEGRAPHY. 


AN   ACCOUNT  OF   SOME   RECENT  WIRELESS  TELEGR A.PH  EXPERIMENTS  IN  DENMARK  WITH 

AN  ARC  TRANSMITTER. 

Valdemar  Poulsen — Elektrotechnische  Zeitschrift. 


MOST  of  the  wireless  telegraph  sys- 
tems in  extensive  operation  have 
used  a  spark  gap  as  the  origin  of 
the  radiations  which  are  sent  out  by  the 
transmitting  station.  Such  radiations  con- 
sist of  a  train  of  waves  which  are  rapidly 
damped  out.  The  spark  oscillates  at  high 
frequency  between  the  terminals  of  the  gap 
a  few  score  or  a  few  hundreds  of  times, 
its  energy  being  all  dissipated  in  a  small 
fraction  of  a  second.  Even  if  the  initial 
amplitude  is  very-  great,  the  total  energy 
radiated  will  not  amount  to  much  on 
account  of  this  rapid  decay  of  the  oscilla- 
tions. Many  attempts  have  been  made  to 
generate  high-frequency  waves  continu- 
ously, which,  among  other  advantages, 
permits  much  closer  syntonizing  of  the 
apparatus  and  makes  the  transmission  of 
radiant  energy  more  efficient.  Mr.  Valde- 
mar Poulsen,  of  Copenhagen,  the  inventor 
of  the  telegraphone,  has  recently  been  doing 
some  very  successful  work  along  these 
lines,  and  in  a  late  issue  of  the  Elektro- 
technische Zeitschrift  there  is  a  report  of  a 
lecture  which  he  delivered  before  the 
Elektrotechnische  Verein,  on  the  occasion 
of  the  International  Wireless  Telegraph 
Conference  at  Berlin,  describing  his  ex- 
periments and  some  of  their  practical 
applications. 

By  connecting  an  oscillating-current  cir- 
cuit with  suitable  inductance  and  capacity 


in  parallel  with  a  direct-current  arc,  part 
of  the  energy  of  the  direct  current  is 
converted  into  alternating  current,  and  the 
arc  will  become  the  origin  of  undamped 
electric  waves.  Under  ordinary  circum- 
stances, the  frequency  of  the  oscillations  is 
of  the  order  of  the  audible  tones,  running 
up  to  30,000  or  40,000  a  second,  but  by 
placing  the  arc  in  an  atmosphere  of  hydro- 
gen or  hydrocarbon,  Mr.  Poulsen  found 
that  the  frequency  could  be  raised  to  a 
million,  or  more. 

At  first  Mr.  Poulsen  thought  that  this 
favorable  influence  of  the*  hydrogen  was 
due  to  its  great  cooling  power,  for  it  is 
certain  that  hydrogen  does  have  this 
cooling  effect.  It  is  also  a  fact  that  pure 
nitrogen  and  some  other  gases  enable  the 
arc  to  oscillate  more  rapidly  than  when  in 
air.  Oxygen  appears  from  this  to  have 
an  injurious  influence,  either  because  its 
heat  of  combustion  raises  the  temperature 
of  the  arc  and  the  electrodes,  or  because 
there  is  a  mechanical  retarding  effect  due 
to  the  chemical  reaction.  But  the  peculiar 
advantage  of  hydrogen  as  a  medium  for 
the  oscillating  arc  lies  in  its  specific  physi- 
cal properties.  With  the  high  velocity  of 
the  hydrogen  atom  are  connected  its 
great  capacity  for  heat  and  its  high  speed 
of  ionization,  so  that  its  action  on  the  arc 
is  not  only  thermal,  but  more  especially 
electrical. 
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If  the  arc  is  placed  in  a  strong  magnetic 
field,  the  voltage  drop  will  generally  be 
very  large  in  proportion  to  the  length  of 
the  arc;  for  instance,  440  volts  for  a 
length  of  3  millimeters.  Under  these  con- 
ditions, the  inductance  in  the  oscillating 
circuit  can  be  considerably  increased  at 
the  expense  of  the  capacity,  from  which  it 
again  follows  that  the  potential  difference 
at  the  terminals  of  the  condenser  can  be 
made  very  great.  Experience  has  shown 
that  the  use  of  the  magnetic  field  enables 
the  oscillating  circuit  to  act  more  effect- 
ively. 

In  order  to  determine  if  the  cooling 
influence  of  the  hydrogen  was  one  of  the 
factors  in  increasing  the  effective  working  of 
the  arc,  experiments  were  made,  and  it 
was  found  that  with  a  copper  anode  and 
carbon  cathode  there  were  favorable  re- 
sults. Artificial  methods  of  cooling,  as  by 
water  circulating  through  a  hollow  anode, 
were  found  to  be  advantageous.  In  gen- 
eral, hydrogen  with  the  addition  of  some 
hydrocarbons  g^ve  better  results  than 
hydrogen  alone,  so  that  ordinary  illumi- 
nating gas,  or  hydrogen  carburetted  by 
flowing  through  naphtha,  was  used.  The 
arc  is  enclosed  in  a  chamber,  through 
which  a  flow  of  gas  is  maintained,  as  the 
oscillations  appear  to  render  the  gas  in- 
active so  that  it  has  to  be  continually 
renewed. 

In  the  practical  application  of  this  sys- 
tem, the  transmitting  station  is  arranged 
so  that  the  oscillating  and  radiating  cir- 
cuits are  either  decidedly  close  coupled  or 
decidedly  loose  coupled.  With  the  ordi- 
nary spark  systems,  if  they  are  to  be 
syntonized,  it  is  necessary  to  employ  a 
loose  coupling,  but  this  has  to  be  modified 
somewhat  for  the  sake  of  efficiency  in 
operation.  With  the  arc  transmitter,  how- 
ever, the  tuning  can  be  as  exact  with  close 
coupling  as  with  loose,  and  it  should  be 
either  one  or  the  other,  as  a  compromise 
between  the  two  does  not  give  definite 
syntonization. 

The  signals  can  be  made  in  a  variety  of 
ways:  a  good  method  is  to  have  the  send- 
ing key  throw  the  aerial  and  ground  wires 
in  and  out  of  connection  with  the  rest  of 
the  system,  in  which  the  oscillations  con- 
tinue uninterruptedly.  It  is  well,  in  this 
case,  whenever  the  key  cuts  out  the  aerial 


to  have  it  throw  in  a  compensating  os- 
cillating circuit  which  has  but  feeble 
radiating  powers.  Another  procedure  is 
to  have  the  key  short-circuit  a  resistance 
in  the  oscillating  circuit  or  aerial  circuit. 
This  method  requires  very  simple  con- 
nections and  permits  of  rapid  telegraphing, 
while  the  sparking  at  the  key  contacts  is 
microscopically  small. 

It  is  altogether  characteristic  of  this 
system  that  the  sparking  at  the  key  is  far 
less  than  with  the  spark-gap  systems,  as 
the  energy  used  per  unit  time  is  much 
smaller. 

In  the  receiving  system  it  is  of  the 
highest  importance  to  utilize  resonance  as 
much  as  possible,  and  the  aerial  and  os- 
cillating circuits  should  therefore  be 
coupled  very  loosely.  In  order  to  prevent 
the  wave  detector  itself  from  exerting 
any  damping  influence,  it  may  be  so 
arranged  as  to  be  connected  only  inter- 
mittently with  the  oscillating  circuit.  This 
is  accomplished  most  conveniently  by 
means  of  a  small  interrupter,  called  a 
"tikker,"  which  makes  a  large  number  of 
contacts  per  unit  time,  each  contact,  how- 
ever, occupying  only  a  very  brief  interval. 
Various  forms  of  wave  detector  can  be 
used,  such  as  the  electrolytic  or  the 
thermal,  combined  with  a  telephone. 

Stations  have  been  built  in  Denmark  in 
which  this  system  has  been  successfully 
used,  the  silent,  oscillating  arc  taking  the 
place  of  the  noisy  spark  of  the  ordinary 
systems.  Syntonization  as  close  as  one 
per  cent  has  been  attained;  that  is  to  say, 
a  pair  of  stations  can  operate  with  wave 
lengths  of  600  meters,  and  another  pair  in 
the  same  territory  with  waves  of  606 
meters,  without  interfering  with  each 
other.  Waves  having  lengths  of  from  300 
to  3000  meters  can  be  conveniently  gener- 
ated, so  that  several  hundred  stations  may 
operate  within  the  same  sphere  of  influence, 
it  is  said.  As  more  energy  is  generated 
with  the  longer  wave  lengths,  these  are 
used  for  the  long-distance  work,  and  they 
naturally  go  with  the  taller  masts,  while 
the  short  waves  and  lower  masts  are 
employed  for  the  near-by  signaling. 

The  advantages  of  such  a  system  may  be 
summed  up  as  follows :  It  permits  of  very 
close  syntonization,  and  prevents  interfer- 
ence  of  different   stations   in   the  same 
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region;  there  is  very  little  trouble  from 
atmospheric  disturbances  and  accidental 
electrical  discharges;  and  there  is  a 
comparatively  low  potential  in  the  aerial. 

The  undamped,  continuous  oscillations 
are  well  suited  for  the  realization  of  wire- 
less telephony,  and  in  another  issue  of  the 
Elektrotechnische  Zeitschrift,  Herr  Ernst 
Ruhmer,  who  has  already  achieved  con- 
siderable success  in  telephoning  with  the 


help  of  a  beam  of  light,  describes  some 
laboratory  experiments  with  an  arc  wave 
generator,  .by  which  speech  was  trans- 
mitted through  space  very  well  for  short 
distances.  Work  that  has  already  been 
done  in  the  United  States  along  somewhat 
similar  lines,  together  with  such  experi- 
ments, gives  hope  that  before  long  wireless 
telephony  over  considerable  distances  may 
become  a  practical  reality. 


CLAY  ROAD  BUILDING. 

THE    CONSTRUCTION    OF    SAND-CLAY    AND    BURNT-CLAY    ROADS    IN  THE    ATLANTIC  AND 

GULF  STATES. 

W.  L.  Spoon — U.  S.  Office  of  Public  Roads. 


A  LTHOUGH  much  has  been  accom- 
plished  by  the  "  good  roads  "  move- 
ment in  the  United  States,  the 
improvements  have  been  principally  near 
the  large  centers  of  population,  where  the 
bicyclists  and  automobilists  have  been  most 
active  and  persistent,  and  there  are  great 
areas,  particularly  in  the  thinly  settled  dis- 
tricts, where  the  roads  are  practically 
impassable  at  certain  seasons  and  are 
never  in  really  good  condition. 
'  The  national  government  is  endeavoring 
to  remedy  this  state  of  affairs,  and  the 
Office  of  Public  Roads  has  already  done 
much  good  work  by  practical  instruction, 
by  building  experimental  roads,  and  by 
publishing  the  results  of  its  own  experi- 
ments and  other  valuable  information  on 
roads  and  road  construction.  A  recent 
bulletin,  No.  27,  of  this  Office,  prepared  by 
Mr.  William  L.  Spoon,  gives  an  interesting 
report  on  the  construction  of  sand-clay  and 
burnt-clay  roads,  from  which  some  ab- 
stracts are  here  taken. 

Sand-Clay  Roads. — The  two  properties  of 
clay  most  important  in  road  building  are: 
first,  plasticity,  and  second,  the  property  of 
slaking  when  first  wet  after  having  been 
uncovered.  The  most  plastic  clays  are 
technically  known  as  "  ball "  clays.  A  lump 
of  clay  of  this  sort  preserves  its  form  some 
time  after  being  immersed  in  water.  Other 
clays,  because  of  their  porous  structure, 
slake  when  placed  in  water,  like  quicklime. 

A  suitable  proportion  of  sand  and  clay 
and  a  thorough  mixture  of  the  two  are  re- 
garded by  Mr.  Spoon  as  indispensable  if  a 
satisfactory  result  is  to  be  secured.  The 


best  sand-clay  road  is  one  in  which  the 
grains  of  sand  are  in  contact  and  the  voids 
are  entirely  filled  with  a  good  binding  clay. 
Such  a  road  will  stand  comparatively 
heavy  traffic  for  a  long  time,  even  when  the 
subsoil  is  sand  or  clay.  If  an  excess  of 
clay  is  used  the  grains  of  sand  are  not  in 
contact  and  are  free  to  move  about,  so  that 
no  particle  exerts  more  resistance  to  pres- 
sure than  if  the  entire  mass  consisted  of 
clay  alone.  If  too  much  sand  is  used  the 
mixture  lacks  binding  power  and  will  soon 
disintegrate. 

In  constructing  sand-clay  roads  two  dis- 
tinct conditions  are  met.  The  road  may 
have  a  sandy  subsoil,  the  objectionable 
features  of  which  are  to  be  overcome  by 
the  addition  of  clay,  or  the  subsoil  may  be 
clay  to  which  sand  is  to  be  applied.  The 
methods  of  construction  advised  by  Mr. 
Spoon  for  the  two  cases  are  radically 
different. 

The  most  important  consideration  is  that 
of  drainage.  If  natural  drainage  does  not 
exist  artificial  drainage  must  be  provided. 
On  a  gravelly  or  sandy  soil  the  natural 
drainage  is  usually  excellent  and  it  is  often 
unnecessary  to  do  more  than  give  the  road 
surface  a  crown  to  divert  the  water  from 
it.  Where  such  favorable  conditions  are 
not  found  the  roadbed  must  be  raised  and 
side  ditches  dug  so  that  the  road  will  shed 
water  thoroughly. 

The  cost  of  sand-clay  construction  varies 
with  the  local  conditions.  On  the  assump- 
tion that  the  clay  can  be  procured  within  a 
mile  of  the  road  to  be  improved,  and  that 
the  cost  of  labor  is  about  $1  per  day  and 
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teams  $3  per  day,  the  cost  of  one  mile  of 
12-feet  sand-clay  road  on  a  sand  founda- 
tion covered  with  clay  to  an  average  depth 
of  6  inches  would  be  approximately  as 
follows:  Crowning  and  shaping  road  with 
machine,  using  two  teams  at  $3  and  one 
operator  at  $1.50,  $7-50;  loosening  1,173% 
cubic  yards  of  clay  with  pick  and  shoveling 
into  wagons,  at  15  cents  per  cubic  yard, 
$176;  hauling  same  quantity  of  clay,  at  23 
cents  per  yard,  $269.86 ;  spreading  clay  with 
road  machine,  using  two  teams  at  $3  and 
operator  at  $1.50  for  three  days,  $22.50; 
shoveling  sand  on  clay  at  cent  per 
square  yard,  $32.50;  plowing,  using  one 
team  for  four  days,  $12;  harrowing,  one 
team  for  two  days,  $6;  shaping  and  dress-* 
ing  with  road  machine,  two  teams  and  ex- 
pert operator  for  two  days,  $15;  rolling, 
estimated  at  V2  cent  per  square  yard,  $32.50 ; 
total,  $579-26. 

The  estimated  cost  per  square  yard  of 
road  surface  computed  on  the  above  basis 
would  be  about  eight  cents,  or  $579.26  per 
mile.  The  cost  of  building  a  sand-clay 
road  on  a  clay  foundation  would  be  about 
the  same,  but  might  be  less  since  sand  can 
be  handled  more  cheaply  than  clay.  Ac- 
cording to  the  experience  of  the  Office  of 
Public  Roads,  the  cost  of  such  roads  in  the 
South  has,  in  most  cases,  run  from  $300 
to  $800  per  mile. 

Burnt-Clay  Roads. — In  large  areas  in  thr 
South,  particularly  in  the  Mississippi  Val- 
ley, the  existing  clays  are  very  plastic  and 
sticky  and  little  or  no  sand  is  found.  These 
sticky  clays  are  locally  known  as  "  gumbo  " 
and  "buckshot."  Special  experiments  have 
been  carried  on  by  the  Office  to  see  what 
could  be  done  in  the  way  of  burning  or 
clinkering  them  so  as  to  become  capable 
of  sustaining  traffic.  The  laboratory  ex- 
periments having  shown  that  they  could  be 
clinkered  at  a  low  temperature,  an  experi- 
mental road  was  built  at  Clarksdale,  Miss. 
This  road  is  proving  satisfactory  and 
several  other  sections  of  similar  road  have 
been  constructed  in  the  same  locality,  con- 
cerning which  only  favorable  reports  have 
been  received. 

Gumbo  clay  is  black,  owing  to  the  large 
amount  of  vegetable  and  organic  matter  it 
contains.  It  is  very  sticky  when  wet  and  is 
almost  wholly  free  from  grit  and  sand.  By 
burning,  its  plasticity  is  destroyed  and  a 


light  clinker  is  produced,  which,  while  not 
very  hard,  forms  a  smooth  surface  and 
seems  to  wear  well.  It  is  only  necessary  to 
clinker  a  sufficient  percentage  of  the  clay  to 
neutralize  the  sticky  character  of  the 
natural  material. 

The  fuel  used  should  be  sound  and  fairly 
well  seasoned  wood  cut  in  uniform  lengths 
of  4,  8  or  12  feet  and  stacked  along  the 
road  at  convenient  intervals.  About  one 
cord  of  wood  to  8  linear  feet  of  road  12 
feet  wide  is  required.  With  the  cord  wood 
may  be  used  chips,  old  fence  rails,  coal 
slack  or  other  convenient  fuel. 

After  grading  the  road  to  an  even  width 
between  ditches  it  is  plowed  as  deeply  as 
practicable.  Furrows  are  then  dug  across 
the  road  about  4  feet  apart  and  extending 
on  either  side  2  feet  beyond  the  width  to  be 
burned.  Across  the  ridges  formed  between 
these  furrows  the  first  course  of  wood  is 
laid  longitudinally  so  as  to  form  a  series 
of  flues  in  which  the  firing  is  started.  The 
soundest  cord  wood  is  used  for  the  first 
course,  laid  so  that  the  sticks  touch,  form- 
ing a  loose  floor.  Across  this  floor  is 
thrown  irregularly  another  layer  of  wood 
with  spaces  between  in  which  coarse  lumps 
of  clay  are  piled.  Another  layer  is  now 
closely  laid,  parallel  to  the  first,  forming 
a  second  floor.  All  the  openings  in  this 
layer  should  be  filled  with  chips,  bark  and 
other  combustible  material.  Over  this  is 
piled  a  6  to  8  inch  layer  of  clay,  in  lumps 
of  all  sizes,  together  with  fine  material. 
Finally  the  whole  is  tamped  and  rounded 
off  so  that  the  heat  will  be  retained  as 
long  as  possible.  When  coal  slack  is 
available  the  two  top  layers  of  wood  may 
be  omitted  and  the  coal  slack  thoroughly 
mixed  with  the  clay. 

It  is  necessary  to  get  the  fires  well  under 
way  before  the  first  layer  of  wood  is 
burned  through.  Usually  15  to  20  flues  or 
lengths  of  cord  wood  are  fired  at  once,  the 
material  being  divided  into  convenient  fir- 
ing sections  by  omitting  at  intervals  the 
charge  of  wood  across  one  transverse  fur- 
row. The  best  results  are  obtained  by  firing 
all  the  flues  of  a  section  at  once  and  main- 
taining the  combustion  as  evenly  as 
possible.  This  last  may  be  accomplished  by 
adding  light  dry  kindling  where  the  fire 
dies  down  and  banking  the  mouths  of  the 
flues  where  the  combustion  is  too  rapid. 
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In  order  to  obtain  the  maximum  draft, 
firing  should  always  be  begun  on  the 
windward  side. 

If  the  firing  is  done  properly  the  clay 
top  of  the  kilns  and  the  ridges  between 
the  flues  will  be  burned  thoroughly  and  the 
character  of  the  material  will  be  so  changed 
that  when  wet  it  will  not  become  muddy. 
When  the  mass  has  cooled  it  should  be 
given  a  high  crown  with  a  road  machine 
in  order  to  allow  for  the  compacting  of  the 
material  under  a  roller.  The  road  must 
now  be  rolled  until  its  surface  is  hard  and 


smooth.  The  finished  crown  should  be  at 
least  one-half  inch  per  foot. 

The  main  advantages  of  thus  burning  a 
road  are:  first,  that  the  cost  of  hauling  the 
clay  is  avoided;  second,  that  the  subgrade 
is  burned  as  well  as  the  surface  material. 
The  items  of  cost  of  the  experimental 
road,  300  feet  long,  at  Clarkesdale,  Miss., 
are  as  follows :  30^  cords  of  wood  at 
$1.30  per  cord,  $39.65;  20  loads  of  bark, 
chips,  etc.,  $6;  labor  at  $1.25,  and  teams  at 
$3  per  day,  $38.30;  total  cost  of  300  feet, 
$83.95;  total  cost  per  mile,  $1,478.40. 


THE  PHILOSOPHY  OF  ENGINEERING. 


A  PRESIDENTIAL  ADDRESS  TOUCHING    ON  THE  RELATIONS  OF    ENGINEERING    TO  OTHER 

FIELDS  OF   HUMAN  ACTIVITY. 

Sir  Alexander  B.  W.  Kennedy — Institution  of  Civil  Engineers, 


SIR  Alexander  Kennedy,  better  known, 
perhaps,  as  Professor  Kennedy,  on 
account  of  his  former  occupancy  of 
the  chair  of  engineering  at  University 
College,  London,  has  been  connected  with 
so  many  different  branches  of  engineering, 
both  practically  and  academically,  that  he 
is  peculiarly  fitted  to  take  a  broad  view  of 
his  subject,  and  in  his  recent  presidential 
address  before  the  Institution  of  Civil 
Engineers,  he  treats  of  the  relations  of 
the  engineer  to  the  world  about  him  and  to 
his  fellow  men,  in  a  manner  which  is 
often  original,  and  never  dull.  In  spite 
of  Sir  Alexander's  assertion  that  some 
superior  literary  persons  deny  that  techni- 
cal literature  has  any  claims  to  literature, 
as  such,  it  must  be  conceded  that  some  of 
the'  addresses  before  British  engineering 
societies,  of  which  the  one  under  dis- 
cussion is  an  excellent  example,  possess 
real  literary  charm  and  present  interesting 
ideas  in  an  entertaining  and  elegant  style, 
which  is  more  than  can  be  said  for  much 
"  literary "  matter.  Only  a  few  parts  of 
the  address  can  be  given  here,  but  they 
may  serve  as  examples  of  the  whole. 

Sir  Alexander  does  not  claim  everything 
for  the  engineer,  and  says  that  if  he  had 
never  existed  the  world  would  only  have " 
developed  along  other  lines,  which  would, 
perhaps,  have  conduced  as  greatly  to  the 
happiness  of  mankind,  as  has  the  actual 
course  of  evolution.  "  We  have  no  right 
to  assume  that  if  there  had  been  no  rail- 


ways and  no  telephones,  no  electric  light 
and  no  motor  omnibuses,  the  world  would 
have  been  a  whit  less  civilized,  less  moral, 
or  less  happy  than  it  is. 

"This  is  by  way  of  making  it  clear  that 
I  am  not  going  to  start  on  any  discussion 
of  the  engineer  with  the  assumption  that 
he  is  the  salt  of  the  earth.  But  I  do  start 
from  the  position  that,  as  his  predecessors 
were  responsible  for  starting  the  world  on 
100-pound  rails  when  it  refused  any  longer 
to  jog  contentedly  along  on  macadam,  he 
himself  must  now  do  all  he  can  to  see  that 
the  lines  laid  and  being  laid  are  leading  in 
the  right  directions,  and  not  assume  com- 
placently that  all  roads  lead  to  perfection 
simply  because  he  has  put  them  down.  The 
world  has  chosen,  for  the  present,  that  it 
will  travel  by  steam  or  petrol.  I  daresay 
the  choice  is  an  unwise  one.  I  confess  I 
should  like  to  spend  the  evening  in  setting 
before  you  a  glimpse  of  a  glorious  world 
in  which  there  would  be  as  few  engi- 
neers as  there  now  are  philosophers.  That, 
however,  would  be  obviously  unsuitable  for 
this  particular  occasion.  The  world  in- 
tends to  go  by  machinery  for  our  time,  at 
any  rate,  and  we  engineers  are  the  drivers 
and  the  signalmen  at  the  same  time.  I 
hope  we  may  be  able  to  do  our  work  with 
a  full  sense  of  the  serious  responsibility  of 
this  double  position. 

"We  engineers,  then,  because  of  the  na- 
ture of  our  work  and  its  relation  to  the 
lines  taken  by  modern  development,  stand 
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in  particularly  close  relationship  to  all  the 
activities  round  us,  to  commerce  and  to 
social  life.  The  subjects  with  which  we 
have  to  do,  and  the  ways  in  which  they 
have  to  be  dealt  with,  bring  us  into  intimate 
contact  with  many  branches  of  physical 
science,  while  our  modes  of  thought  and 
action  inevitably  affect  art,  interfere  with 
Nature,  and  even  react  on  philosophy.  Can 
we  cultivate  such  an  ideal  that  our  widely- 
extended  influence  shall  really  be  for  the 
benefit  of  the  community,  not  only  in  giving 
them  good  railway  service  and  cheap 
power,  but  in  some  wider  and  much  more 
important  fashion? 

"  In  relation  to  science,  I  have  always 
claimed  for  engineers  a  very  high  place,  a 
place  much  higher  than  some  of  my  purely 
scientific  friends  are  disposed  to  allow 
them.  M.  Jourdain  talked  prose  all  his 
life  without  knowing  it.  So  I  really  be- 
lieve not  a  few  engineers  have  spent  their 
whole  lives  in  scientific  work  while  they 
were  nominally  only  earning  their  daily 
bread  in  ordinary  mechanical  pursuits. 
It  is  not,  however,  so  much  that  engineer- 
ing is  a  science  as  that  the  scientific 
spirit  is  often  the  basis  of  engineering,  and 
that  when  this  is  the  case,  engineering  be- 
comes as  truly  scientific  as  any  other 
branch  of  exact  research,  and  none  the 
less  scientific  because  it  is  also  the  means 
of  making  an  honest  living.  Engineering 
problems  differ  from  ordinary  academically 
'  scientific '  problems,  partly  in  that  they 
are  much  more  complex,  and  consequently 
more  difficult  of  anything  like  exact  solu- 
tion, and  still  more  because — exact  or 
inexact — some  solution  to  them  has  always 
got  to  be  found.  Not  only  must  the 
solution  be  found,  but  it  has  to  be  trans- 
lated into  steel  and  gun-metal,  as  well  as 
into  pounds,  shillings  and  pence,  and  any 
mistake  will  entail  very  much  more  serious 
consequences  than  a  controversial  paper 
in  the  Philosophical  Magazine  or  a  letter 
in  Nature  pointing  out  a  wrong  estimate 
of  terrestrial  radioactivity  in  pre-historic 
epochs." 

The  question  of  the  conflict  between 
engineering  and  art  is  gone  into.  It  is 
admitted  that  whereas  their  paths  ought 
to  be  parallel,  they  too  often  intersect,  and 
the  intersection  is  not  infrequently  at 
right  angles.   The  causes  for  this  unfortu- 


nate state  of  affairs  are  superficial  rather 
than  fundamental.  There  is  no  real  reason 
why  a  machine  or  structure  should  not  be 
built  to  perform  its  functions  in  the  most 
efficient  manner  mechanically  and  at  the 
same  time  please  the  artistic  sense.  In 
fact,  the  tendency  nowadays  is  decidedly 
in  the  right  direction.  Ugliness  is  not 
inherent  in  mechanical  structures.  The 
ugly  period,  in  engineering  was  only  a 
transitional- one,  and  marked  a  rudimentary 
stage,  which  is  now  giving  way  to  some- 
thing better  and  more  beautiful.  The 
city,  instead  of  being  a  blot  on  the  land- 
scape and  full  of  commonplace  ugliness, 
can  be  made  to  comprise  the  highest 
architectural  beauty  together  with  all  the 
modern  conveniences,  if  the  engineer  pos- 
sesses reasonable  taste  and  intelligence, 
and  is  permitted  to  make  the  best  use  of 
his  knowledge  and  opportunities. 

Speaking  of  a  kindred  subject,  the  re- 
lation of  engineering  to  nature,  Sir 
Alexander  says  that  "our  interference  with 
nature — that  is,  especially  with  natural 
scenery — comes  practically  under  two  heads 
— the  erection  of  works  for  the  utilisation 
of  water,  either  for  use  in  cities  or  for 
power,  and  the  construction  of  railways  in 
mountainous  or  other  beautiful  districts. 

"The  first  is  the  easier  to  deal  with. 
The  conversion  of  upland  valley  bottoms 
into  lakes  by  the  construction  of  dams 
seems  to  me  to  be  out  of  court  at  once.  I 
am  not  inclined  to  admit  that  to  cover 
boggy  peat  land  with  blue  water  is  doing 
any  harm  to  Nature,  or  that  a  fine  masonry 
dam  is  an  eyesore. 

"There  remain  to  be  considered  moun- 
tain railways,  or  railways  in  mountain 
districts.  There  come  first  the  great  lines, 
like  the  Simplon,  which  run  through 
mountainous  districts,  and  which  are  im- 
portant means  of  continental  communica- 
tion. I  have  already  suggested  that  it 
might  possibly  have  been  better  for  the 
world  if  it  had  stuck  to  stage-coaches,  and 
had  never  gone  travelling;  but  the  world 
itself  elected  otherwise,  and  such  works, 
therefore,  require  no  justification.  Also 
I  must  add  that  some  of  these — the  St. 
Gothard  and  the  Albula  lines  are  examples 
— rather  add  interest  to  the  landscape 
than  disfigure  it." 

He  is  very  severe,  however,  on  some 
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other  classes  of  mountain  railways,  es- 
pecially those  that  lead  to  the  summits,  but 
we  are  afraid  that  he  speaks  here  rather 
as  a  member  of  the  Alpine  Club  than  as 
president  of  the  Institution  of  Civil  Engi- . 
neers.  When  engineering  structures  dis- 
figure nature,  she  is  fortunately  able  to 
cover  up  the  scars  in  a  short  time,  if  the 
wound  is  not  too  great;  and  in  this 
respect,  also,  engineers  are  learning  to 
accommodate  themselves  to  nature,  and  to 
make  their  structures  harmonize  as  much 
as  possible  with  their  natural  environment. 

The  relations  of  engineering  to  law  are 
then  considered,  and  various  matters  con- 
cerning contracts  and  specifications,  con- 
tractors and  consulting  engineers,  are 
discussed. 

In  taking  up  the  "  labor "  question,  Sir 
Alexander  remarks  that :  "  it  goes  without 
saying  that  the  relationship  of  engineering 
work  to  the  industrial  life  of  the  country 
is  of  vast  importance.  Directly,  engineers 
are  very  large  employers  of  labor;  indi- 
rectly, through  our  railways  and  manufact- 
ures, we  must  be  responsible  for  the 
employment  of  more  'labor' — using  the^ 
word  in  the  popular  sense — than  any  other 
set  of  men.  It  would  obviously  be  im- 
possible for  me,  in  the  few  minutes  at  my 
disposal,  to  discuss  here  our  industrial 
relationships.  Only  let  me  express  an 
earnest  wish  that,  for  the  sake  of  the  well- 
being  of  the  country  as  a  whole,  and  of 
everybody  connected  with  engineering, 
from  the  fitter's  mate  to  the  past-president, 
and  for  the  sake  of  the  work  which  we 
are  carrying  on  and  carrying  out,  these 
industrial  relations  be  kept  out  of  the  un- 
stable whirlpool  of  politics. 

"  Speaking  to  a  society  which  contains 
so  many  employers,  I  ought,  perhaps,  to 


add  a  word  here.  It  is  only  fair  to  recollect 
that  it  is  only  within  the  last  century  or  so 
that  society  in  general  has  really  recognised 
that  no  one  of  its  sections  has  paramount 
importance,  but  that  the  welfare  of  all 
sections  is  equally  desirable.  Probably 
there  was  no  such  actual  preaching  of 
class  enmity  a  century  ago  on  the  one  side 
as  there  is  at  present  on  the  other.  But 
that  was  not  because  the  wealthier  side 
was  broader-minded  then  than  the  poorer 
side  is  now,  but  only  because  it  was  not 
thought  worth  while  to  treat  as  serious 
enemies  those  who  were  too  often  as- 
sumed to  be  created  by  Providence  to  be 
'inferiors.'  That  feeling  has  happily  gone, 
and  not  unnaturally  the  spread  of  broader 
and  more  humane  ideas  has  started  with 
those  classes  to  whom — living  a  less 
anxious  and  a  freer  life— it  is  more  easy 
to  be  genuinely  liberal.  In  time,  let  us 
hope,  the  feeling  will  extend  itself  to  all 
classes  of  citizens." 

With  regard  to  the  future,  the  speaker 
found  it  difficult  to  prophesy  with  any 
certainty.  The  laws  of  evolution  hold  only 
to  a  limited  extent  in  engineering  progress, 
and  a  new  "  species "  of  machine  or 
process  is  likely  at  any  time  to  spring  into 
being,  owing  to  the  disturbing  influence 
of  the  inventor,  in  this  way  corresponding 
to  a  "  special  creation  "  in  biology.  After 
such  a  species  is  created,  however,  it  does 
follow  a  general  law  of  development  until 
it  is  supplanted  by  a  fitter  one.  "  It  would, 
however,  seem  natural  to  hope,  in  looking 
forward,  that  one  of  the  chief  directions 
in  which  the  engineers  of  the  future  will 
carry  out  successful  work  will  be  that  of 
increasing  directness,  avoiding  transforma- 
tion, where  possible,  and  greatly  increasing 
the  efficiency  of  those  that  remain." 


ELECTRIFICATION  OF  SWISS  RAILWAYS. 


A   REPORT   ON  THE   POWER    REQUIRED  TO    OPERATE    ALL  THE    RAILWAYS   OF  SWITZER- 
LAND   BY  ELECTRICITY. 

Prof.  W.  Wyssling — Schweizerische  Bauzeitung. 


WHILE  the  electrification  of  railways 
for  local  and  surburban  traffic  is 
being  carried  out  on  a  large  scale 
in  different  countries,  there  is  still  doubt 
as  to  the  economy  of  operating  whole  sys- 
tems by  electricity,  particularly  where  the 


distances  are  great  and  the  traffic  not 
dense.  The  conditions  for  the  use  of 
electric  traction  on  trunk  lines  appear  to 
be  most  favorable  in  a  comparatively  com- 
pact country,  where  coal  is  scarce  and 
water  power  abundant.     Such  conditions 
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exist  in  Switzerland  in  a  preeminent  de- 
gree, and  the  question  in  that  country  is 
not  so  much  of  the  purely  technical 
advantages  of  electric  traction,  which  have 
been  of  determining  importance  in  many 
other  places,  as  it  is  an  economic  one,  con- 
cerning, as  it  does,  the  utilization  of  its 
own  water  power  instead  of  burning  the 
coal  imported  from  foreign  countries. 

On  account  of  its  great  importance  to 
Switzerland,  a  government  commission  was 
appointed  a  couple 'of  years  ago  to  thor-' 
oughly  investigate  the  question  of  the 
electrification  of  all  the  railways  of  the 
country.  Work  has  been  in  progress  now 
for  some  time,  and  a  very  careful 
estimate  of  the  power  required  to 
operate  the  railways  has  been  made,  and 
has  lately  been  published  in  the  Schwei- 
zerische  Bauseitung  by  Prof.  Dr.  W. 
Wyssling,  the  general  secretary  of  the 
commission. 

The  amount  of  power  necessary  depends, 
in  a  measure,  upon  the  electro-mechanical 
.  system  employed,  and,  to  a  still  greater 
degree,  upon  the  methods  of  conducting 
transportation.  The  influence  of  the  for- 
mer was  eliminated  for  the  time  being  by 
confining  the  calculations  to  the  energy 
required  at  the  driving  wheels  of  the  train. 
The  railway  administrative  system  had  to 
be  taken  into  account,  however,  and  it  was 
assumed  that  the  methods  hitherto  em- 
ployed under  steam  operation,  where  a 
relatively  small  number  of  heavy  trains  are 
run,  instead  of  light  trains  or  single  cars 
at  frequent  intervals,  would  be  continued 
for  some  time  to  come.  In  making  this 
assumption,  the  commission  was  on  the 
safe  side,  as  such  conditions  would  require 
the  greatest  amount  of  energy. 

The  train  resistance  was  calculated  by 
applying  the  results  of  the  latest  and  most 
reliable  experiments  to  an  average  train 
consisting  of  14  two-axle  cars  with  a  total 
weight  of  160  tons.  Taking  everything  into 
consideration,  an  average  total  train  resist- 
ance of .  12  pounds  to  the  ton  was  fixed 
upon  for  the  standard-gauge  railways  and 
20  pounds  to  the  ton  for  the  narrow-gauge 
roads.  The  energy  required  for  acceler- 
ation from  a  standstill  up  to  the  maximum 
speed  was  calculated,  without'  subtracting 
anything  for  energy  returned  to  the  line 
when  on  a  down  grade,  as  it  is  not  safe  to 


count  upon  any  such  gain  in  regular 
practice. 

In  arriving  at  the  weights  of  trains,  they 
were  divided  into  express  trains,  ordinary 
passenger  trains  and  freight  trains,  and 
figures  were  found  separately  for  the  Swiss 
Federal  Railways,  the  St.  Gothard  Railway, 
the  remaining  standard-gauge  roads,  and 
the  narrow-gauge  roads.  The  greatest 
passenger  traffic  is  in  August  and  the 
heaviest  freight  traffic  in  October,  and  the 
average  and  maximum  figures  for  these 
months  were  determined.  The  summer 
weekday  schedule  was  used  for  finding  the 
maximum  number  of  trains,  and  calcula- 
tions were  also  made  on  the  basis  of  the 
winter  time-table. 

All  these  fundamental  quantities  were 
very  carefully  worked  out,  so  as  to  have 
the  necessary  data  for  determining  the 
energy  consumed  during  a  day*of  24  hours, 
and  the  maximum  momentary  power  de- 
manded at  any  one  time.  The  great  bulk 
of  the  energy  is  used  in  moving  the  trains 
along  the  main  tracks,  but,  under  certain 
circumstances,  the  amounts  consumed  in 
switching  service,  and  in  heating  and 
lighting  trains  had  also  to  be  considered. 

Under  these  conditions,  it  was  found  that 
the  energy  required  for  a  day  in  summer 
at  the  driving  axles  of  all' the  Swiss  rail- 
ways now  operated  by  steam,  amounted  to 
1,200,000  horse-power  hours.  In  order  to 
find  the  energy  that  would  have  to  be 
furnished  by  the  power  stations,  it  was 
assumed  that  40  per  cent  of  that  generated 
by  the  turbines  would  be  available  at  the 
driving  wheels  of  the  trains.  This  would 
require  the  turbines  to  supply  3,000,000 
horse-power  hours  per  day,  which  would 
correspond  to  a  rate  of  125,000  horse 
power  throughout  the  24  hours.  For  a 
winter  day,  the  figures  are  about  75  per 
cent  of  the  above,  and  for  an  average  day 
throughout  the  year,  taking  into  account 
the  absence  ,of  freight  trains  on  Sundays, 
80  per  cent  of  the  summer-day  estimate. 
This  would  require  a  continuous  delivery 
by  the  power  stations  of  100,000  horse 
power  throughout  the  year. 

With  regard  to  the  maximum  momen- 
tary power  demanded,  it  was  found  that 
there  were  wide  variations  in  the  load, 
particularly  when  only  small  sections  of 
railroad    were    considered.      By  taking 
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larger  sections,  the  inequalities  were  some- 
what balanced,  but  a  careful  weighing  of 
all  the  varying  conditions  showed  that  the 
maximum  power  required  would  be  at 
least  five  times  as  great  as  the  average. 
In  designing  the  system  of  power  dis- 
tribution storage  batteries  would  be  util- 
ized as  far  as  possible  to  equalize  daily 
fluctuations  in  the  load,  and  in  the  develop- 
ment of  the  water  powers,  the  storage 
capacity  of  reservoirs  would  be  used  to 
the  fullest  extent  for  equalizing  the  flow  of 
water  at  different  seasons,  but  even  under 


the  most  favorable  conditions  it  is  esti- 
mated that  the  primary  station  capacity 
would  have  to  be  at  least  500,000  horse 
power. 

The  commission  will  proceed  to  deter- 
mine whether  this  amount  of  power  is 
available,  but  it  can  be  stated  in  advance 
that,  whatever  may  be  the  final  outcome 
of  their  investigations,  the  water  powers 
of  Switzerland  will  have  to  be  carefully 
husbanded  and  their  use  in  private  enter- 
prises restricted,  if  they  are  to  inure  to 
the  highest  welfare  of  the  whole  country. 


NEW  METHODS  OF  ELECTRIC  LIGHTING. 


RECENT  IMPROVEMENTS  IN  THE  TRANSFORMATION  OF  ELECTRICAL  ENERGY  INTO  LIGHT,  AND 

NEW  TYPES  OF  LAMPS. 

C.  P.  Steinmetz  and  C.  H.  Sharp — American  Institute  of  Electrical  Engineers. 


FOR  many  years  after  the  introduction 
of  commercial  electric  lighting,  by 
means  of  the  carbon  arc  lamp  and  the 
incandescent  lamp  with  a  carbon  filament, 
these  illuminants  reigned  supreme,  even 
although  it  was  recognized  that,  as  convert- 
ers of  electrical  energy  into  light,  their 
efficiency  was  very  low.  In  the  course  of 
time,  there  have  been  many  improvements 
in  their  manufacture,  their  cost  has  been 
greatly  reduced  and  their  life  lengthened, 
but  their  inherent  physical  characteristics 
have  prevented  any  great  increase  in  their 
efficiency  as  light  producers. 

Many  attempts  were  made  to  effect  some 
radical  improvement  in  them,  or  to  displace 
them  with  other  forms  of  electric  light,  but 
it  was  not  until  the  introduction  of  the 
Nernst  lamp  several  years  ago  that  they  had 
a  commerical  competitor,  and  even  the 
Nernst  lamp  was  found  best  fitted  to  occupy 
a  position  between  the  arc  and  the  incan- 
descent lamp,  both  in  regard  to  candle 
power  and  to  efficiency.  Since  then,  how- 
ever, there  has  been  great  activity  among 
electric  light  inventors,  and  one  lamp  after 
another  has  been  brought  out,  several  of 
which  have  proved  their  practical  value  as 
well  as  their  theoretical  efficiency  and  give 
promise  of  seriously  disputing  the  su- 
premacy of  the  old  arc  and  incandescent 
lamps,  even  if  they  do  not  crowd  them  off 
the  field  altogether. 

At  a  recent  meeting  of  the  American 
Institute  of  Electrical  Engineers  the  present 


state  of  the  art  of  electric  lighting  was  ably 
described  in  papers  by  Dr.  Charles  P.  Stein- 
metz and  Dr.  Clayton  H.  Sharp  and  in  the 
ensuing  discussion,  from  which  some  ex- 
tracts are  here  taken.  Dr.  Steinmetz  de- 
voted himself  more  particularly  to  the  re- 
cent developments  in  arc  lighting,  although 
he  reviewed  the  whole  subject  of  the 
"Transformation  of  Electric  Power  into 
Light;"  while  Dr.  Sharp's  paper  was  on 
"  New  Types  of  Incandescent  Lamps." 

In  lighting  by  incandescence,  the  lumin- 
ous body  is  necessarily  sending  out  not 
only  visible  rays,  but  radiations  of  all  other 
frequencies,  so  that  the  ratio  of  the  light 
rays  to  the  total  energy  radiated,  or  the 
efficiency,  is  only  a  small  fraction.  This 
light  efficiency  becomes  greater,  the  higher 
the  temperature  of  the  body,  and  in  the 
crater  of  the  carbon  arc,  which  is  at  the 
temperature  of  boiling  carbon,  about  3,500° 
C,  the  highest  efficiency  of  a  simple  incan- 
descent body  is  reached,  the  light  being  pro- 
duced at  an  expenditure  of  about  half  a 
watt  per  candle-power.  But  the  large 
amount  of  energy  which  is  conducted  away 
by  air  currents  and  in  other  ways,  reduces 
the  actual  efficiency  of  the  carbon  arc,  so 
that  it  probably  consumes  about  one  watt 
per  candle  power. 

"When  producing  light  by  passing  an 
electric  current  through  a  carbon  conductor, 
as  in  the  incandescent  lamp,  no  such  effi- 
ciency can  be  reached.  The  higher  the  tem- 
perature of  the  incandescent-lamp  filament, 
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the  greater  is  the  efficiency ;  but  the  limit  of 
the  temperature  is  not  the  boiling  point  of 
carbon,  3,500°  C,  but  far  below  that;  it  is 
the  temperature  where  evaporation  of  the 
filament  becomes  so  rapid  as  to  limit  its  life 
below  economical  requirements.  This  is 
probably  not  very  far  from"  i,8oo°  C. 

"  In  the  incandescent  lamp,  the  problem 
of  increasing  the  efficiency  can  be  attacked 
in  two  ways.  One  way  is  to  improve  the 
carbon'  so  as  to  prevent  its  evaporation. 
This  has  been  accomplished  in  the  'metal- 
lized filament,'  in  which  the  carbon  has 
undergone  an  allotropic  modification  which 
possesses  pronounced  metallic  character- 
istics, and  enables  it  to  be  run  at  a  much 
higher  efficiency,  these  lamps  consuming 
only  about  2.5  watts  per  candle. 

"  Another  way  is  to  replace  the  carbon 
by*  a  material  which  has  a  lower  vapor- 
tension  at  high  temperature.  While  carbon 
has  the  highest  boiling  point,  it  is  not  the 
boiling  point  which  is  of  importance  in  a 
lamp  filament,  provided  that  this  point  is 
sufficiently  high — it  is  the  vapor-tension  far 
below  this  point. 

"  For  instance,  the  metals  osmium,  tanta- 
lum, and  tungsten  (or  wolfram)  have  a 
lower  melting  point  or  boiling  point  than 
carbon,  but  they  have  at  the  same  high  tem- 
perature a  lower  vapor-tension,  owing  pos- 
sibly to  their  much  greater  atomic  weight. 
These  metals  can  be  operated  at  a  higher 
temperature  than  carbon,  and  as  lamp  fila- 
'ments  they  give  a  much  greater  efficiency 
than  the  carbon  filaments,  about  2  watts 
per  mean  spherical  candle-power  for  tanta- 
lum, 1.5  watts  for  osmium,  and  1  watt  per 
mean  spherical  candle-power  for  .tungsten — 
compared  with  about  4  watts  per  mean 
spherical  candle-power  for  the  carbon-fila- 
ment lamp." 

The  osmium  lamp,  in  spite  of  its  high 
efficiency  and  long  life,  seems  precluded 
from  exercising  any  revolutionary  influence 
ort  lighting  practice,  on  account  of  its  low 
voltage  and,  most  of  all,  by  the  limitations 
of  the  visible  supply  of  the  material  of 
which  the  filament  is  composed.  The  other 
two,  the  tantalum  lamp  and  the  tungsten 
lamp,  give  greater  promise  of  extensive  use, 
and  the  latter,  particularly,  seems  assured 
of  a  brilliant  future. 

Tantalum  may  be  drawn  directly  into  a 
filament,  but  tungsten,  which  is  commer- 


cially obtainable  in  the  form  of  a  fine 
powder,  does  not  seem  to  be  ductile,  and 
it  unites  readily  with  oxygen  and  with  car- 
bon at  high  temperatures.  These  peculi- 
arities have  made  the  problem  of  the  pro- 
duction of  a  tungsten  filament  a  difficult 
one,  but  different  processes  have  been  de- 
vised, which  have  been  successful. 

"  The  feature  which  differentiates  the 
electrical  behavior  of  the  newer  lamps  from 
the  ordinary  carbon  lamp  is  their  positive 
temperature  coefficient.  The  effect  of  this 
is  to  give  the  metal-filament  lamps  con- 
siderable inherent  regulation.  That  is,  the 
change  of  current  through  the  lamp  is  no 
longer  proportional  to  the  change  in  volt- 
age, but  is  smaller  proportionally  than  the 
change  in  voltage.  Consequently  in  watts, 
candle-power,  and  watts  per  candle  of  these 
lamps  undergo  smaller  changes  with  the 
change  in  the  line  voltage  than  is  the 
case  of  the  carbon-filament  lamp. 

"  It  has  been  customary  to  consider  as 
the  useful  life  of  a  carbon-filament  lamp  its 
life  up  to  the  time  when  its  candle-power 
has  fallen  to  80  per  cent,  of  its  initial  value. 
Beyond  this  point  it  has  been  considered 
cheaper  to  discard  the  old  lamp  and  replace 
it  with  a  new  one;  in  other  words,  this  has 
been  taken  to  be  the  proper  '  smashing 
point'  of  the  lamp.  It  should  be  pointed 
out  that  this  relation  does  not  hold  with  the 
metallic-filament  lamps,  The  smashing 
point  of  a  lamp  is  deterrhined  by  considera- 
tions of  initial  cost  of  the  lamp,  the  cost  of 
electrical  energy,  and  the  rate  of  decline  of 
the  candle-power  of  the  lamp.  In  the  me- 
tallic filament  lamps  we  have  lamps  of  much 
higher  economy,  not  only  initially,  but 
throughout  their  life,  and  as  they  are  of 
relatively  high  initial  cost,  they  are  likely 
to  be  burned  until  they  fail."  They  are  of 
remarkably  long  life,  one  being  cited  which 
burned  for  over  3,500  hours,  with  a  de- 
crease in  candle  power  of  only  about  10 
per  cent. 

The  color  of  the  light  from  the  tantalum 
lamp  is  whiter  than  that  of  the  carbon  fila- 
ment lamp,  and  that  from  the  tungsten  lamp 
whiter  still,  resembling  quite  closely  the 
quality  of  the  acetylene  flame.  Extensive 
tests  of  tungsten  lamps  have  shown  that, 
under  favorable  circumstances,  they  con- 
sume only  about  one  watt  per  candle,  and 
this  high  efficiency,  combined  with  their 
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long  life  and  other  good  qualities  make 
them  the  best  all-around  incandescent  lamp 
thus  far  produced. 

In  the  attempt  to  combine  agreeable 
color  with  efficiency,  various  kinds  of  arc 
lamps  have  been  tried,  and  among  the  most 
successful  that  have  come  into  prominence 
recently  are  the  flame  carbon  arc  and  the 
metal  compound  arc,  the  latter  being  one 
in  which  carbon  is  not  used,  but  some  ma- 
terial which  gives  a  luminous  spectrum, 
such  as  iron  or  titanium. 

In  the  flame  arc,  the  carbons  are  im- 
pregnated with  some  substance,  such  as 
calcium,  which  has  a  strong  selective  radia- 
tion, and  whose  vapor  in  the  arc  will  shine 
with  great  brilliancy.  These  lamps  have  a 
glaring  reddish  yellow  light,  which  is  trying 
to  the  eyes,  and  which  makes  them  more 
suitable  for  outdoor  display  purposes  than 
for  general  illumination.  As  the  impregnat- 
ing substances  deposit  as  solids  after  pass- 
ing through  the  arc,  ventilation  must  be 
provided  to  carry  off  this  smoke,  and  the 
life  of  the  carbons  is  short,  high  efficiency 
being  obtained  here,  as  in  many  other  cases, 
at  the  expense  of  endurance. 

"  More  prospect  of  success  appears  to 
exist  in  the  true  luminous  arc,  an  arc  using 
as  negative  a  material  giving  an  efficient 
and  brilliant  spectrum.  Such  material 
should  give  lines  uniformly  distributed  not 
only  in  the  green  .pr  yellow,  but  over  the 
whole  visible  range,"  and  the  material  should 
not  be  attacked  in  air,  even  at  high  tem- 
perature. The  arc  must  be  an  open  arc, 
since  the  material  deposits  as  solid,  and  to 
get  electrodes  with  long  life,  a  material  is 
required  which  is  stable  at  high  temperature 
in  the  air.  There  are  very  many  metals 
which  give  luminous  spectra,  but  those 
which  give  white  are  substantially  the 
metals  of  the  iron  group  only — iron,  titan- 
ium, tungsten,  etc. 

"Long-burning  quality  requires  a  ma- 
terial which  is  not  affected,  or  only  little 
affected  by  the  air.  This,  in  general,  ex- 
cludes the  metals,  but  requires  a  stable 
oxide  or  other  fairly  stable  compound,  as 
some  carbides  are.  It  should  also  be  a  con- 
ductor, since  as  arc  electrode  it  has  to  carry 
the  current.  In  the  intermediate  oxide  of 
iron  magnetite  (Fe3  O*),  a  material  is 
-found  which  is  a  good  conductor,  is  stable 
at  high  temperatures  as  well  as  at  low  tem- 


peratures and  gives  a  white  spectrum.  In 
such  an  electro-luminescent  arc,  any  stable 
material  is  suitable  as  a  positive  terminal. 
Copper  is  generally  used  because  it  is  cheap, 
is  stable  at  fairly  high  temperature,  is  a  very 
good  conductor  of  heat,  and  when  heated 
cient  rapidity  not  to  melt  or  oxidize  appre- 
ciably. In  all  these  arcs  the  vapor  stream 
from  the  negative  is  a  necessity. 

"The  amount  of  vapor  produced  by  the 
current  from  the  negative  is  usually  many 
times  greater  than  necessary  to  carry  the 
current,  and  most  of  it  can  be  condensed 
without  any  appreciable  change  in  the  arc- 
stream.  So  also  magnetite  consumes  at  a 
much  greater  rate  than  is  necessary,  of  an 
order  of  gram  per-ampere-hour.  This 
rate  of  evaporation  is  greatly  reduced  by 
the  addition  of  small  quantities  of  a  ma- 
terial which  is  chemically  not  much  differ- 
ent from  magnetite,  but  is  much  more  re- 
fractory; so  that  at  the  temperature  where 
the  magnetite  melts  this  material  is  still 
solid  and  forms  a  kind  of  sponge  in  which 
the  melted  magnetite  is  held  and  its  con- 
sumption greatly  retarded. 

"  Magnetite,  however,  while  a  good  con- 
ductor of  the  arc-stream,  is  not  very  effi- 
cient as  a  producer  of  light,  and  added 
thereto  are  other  materials  which  give  a 
very  high  efficiency,  such  as  titanium 
compounds. 

"  To  conclude,  then,  in  the  luminous  arc, 
we  seem  to  have  the  first  instance  of  a 
commercial  application  of  a  direct  con- 
version of  electric  power  into  light,  with- 
out heat  as  an  intermediary  form  of 
energy,  and  not  limited  to  very  low 
values  of  efficiency.  But  so  far  it  seems 
that  only  the  green  mercury  spectrum,  the 
yellow  calcium  spectrum,  and  the  white 
titanium  spectrum  offer  an  efficiency  so 
vastly  superior  to  that  of  incandescent 
solids,  that  as  regards  the  efficiency  of  light 
production  no  possible  improvement  in  in- 
candescent lighting  could  hope  to  approach 
it.  Typical  of  these  three  most  efficient 
spectra  are  the  mercury-arc  lamp,  of  prac- 
tically infinite  life  and  bluish-green  color 
of  light ;  the  yellow  flame  carbon  arc  of  the 
short  life  of  the  open  arc-lamp  of  old;  and 
the  white  titanium  carbide  or  magnetite 
arc,  of  a  life  equal  to  or  greater  than  that 
of  the  enclosed  carbon  arc." 
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BRIDGES. 

Arches. 

Progress  in  the  Construction  of  Wide- 
Span,  Flat,  Heavy  Bridges  (Fortschritte 
im  Bau  Weitgespannter,  Flacher,  Massi- 
ver  Briicken) ,  Hr.  Leibbrand.  Abstract  of 
address  before  the  Association  of  Ger- 
man Architects'  and  Engineers'  Societies, 
giving  an  illustrated  review  of  the  recent 
development  of  large  masonry  arches. 


Serial,   1st  part.   2000  w.   Beton  u  Eisen 
—No.  10.   Oct.  1906.   No.  80649  F. 
Bascule. 

The  New  Flushing  Bascule  Bridge.  A 
bridge  recently  built  over  Flushing  Creek, 
Long  Island,  is  illustrated  and  described. 
1000  w.  Eng  Rec — Nov.  10,  1906.  No. 
80328. 
Blackwell's  Island. 

Progress  on  the  Erection  of  the  Black- 
well's  Island  Bridge,  New  York.  An 
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illustrated  article  giving  information  con- 
cerning recent  work  and  the  methods  em- 
ployed. 2800  w.  Eng  Rec — Nov.  3,  1906. 
No.  80260. 

Cantilever. 

Cantilever  Bridge  Over  the  Seine  at 
Passy;  Metropolitan  Railway  of  Paris. 
R.  Bonnin.  Illustrated  detailed  descrip- 
tion of  this  interesting  new  bridge  and 
its  approaching  viaducts.  2500  w.  Eng 
News — Nov.  15,  1906.    No.  80443. 

Foundations. 

Methods  and  Costs  of  Constructing 
Two  Concrete  Foundations  for  Draw 
Bridges.  Daniel  J.  Hauer.  Gives  de- 
tails of  two  examples  identically  the 
same,  but  varying  in  cost.  Ills.  2000  w. 
Engng-Con — Nov.  7,  1906.    No.  80231. 

New  Orleans. 

The  New  Orleans  Railway  Bridge,  El- 
mer L.  Corthell.  An  illustrated  account 
of  ^  the  physical,  commercial  and  his- 
torical features  of  a  project  for  a  rail- 
way bridge  over  the  Mississippi  River. 
4000  w.  Eng  Rec — Nov.  24,  1906.  Serial. 
1st  part.   No.  80575. 

Piers. 

A  Problem  Relating  to  Railway-Bridge 
Piers  of  Masonry  or  Brickwork.  Fred- 
erick Carl  Esling.  An  investigation  of 
stresses  resulting  in  certain  cases  from 
the  combined  action  of  the  horizontal  and 
vertical  forces.  2500  w.  Inst  of  Civ 
Engrs— No.  3592.    No.  80537  N. 

Design  of  a  Railway  Bridge  Pier. 
Charles  Derleth,  Jr.  An  illustrated  state- 
ment of  the  methods  of  design  of  a 
bridge  and  caisson.  7800  w.  Cal  Jour  of 
Tech — Nov.  1906.  N0.80410. 
Railway  Curves. 

'  Railway  Bridges  on  Curves  (Eisen- 
'  bahnbriicken  in  Gleiskrummungen).  Leo- 
pold Oerley.  Mathematical  and  general 
discussion  of  stresses  and  design.  1st 
plate.  6500  w.  Oest  Wochenschr  f.  d. 
Oeff  Baudienst — Oct.  20,  1906.  No. 
80612  D. 
Reinforced  Concrete. 

The  Walnut  Lane  Bridge,  Philadelphia. 
An  unusually  large  and  beautiful  bridge 
of  reinforced  concrete  construction  is 
illustrated  and  described.  It  is  designed 
for  highway  traffic.  1200  w.  Eng  Rec — 
Nov.  17,  1906.  No.  80506. 
Rome. 

The  Victor  Emmanuel  Bridge  Over  the 
Tiber,  at  Rome  (Die  Viktor  Emanuel 
Briicke  iiber  den  Tiber  in  Rom).  Julius 
Stanek.  Abstract  from  "Annali  della 
Societa  d.  Ingegneri  e  d.  Arch.  Italiani," 
giving  illustrated  description  of  masonry 
arch  bridge.  2  plates.  1600  w.  Oest 
Wochenschr  f  d  Oeff  Baudienst — Nov. 
10,  1906.  No.  80615  D. 
Transporter- Bridge. 

The  Widnes  and  Runcorn  Transpor- 


ter-Bridge. John  James  Webster.  Illus- 
trated detailed  description  of  this  bridge 
and  its  equipment,  methods  of  erection 
and  cost.  Abstract  of  discussion.  Plates. 
31000  w.  Inst  of  Civ  Engrs — No.  3534- 
No.  80534  N. 
Viaduct. 

Concrete  Viaduct.  Illustrated  descrip- 
tion of  the  Santa  Ana  arched  viaduct  in 
California.  No  steel  nor  stone  masonry 
was  used  in  its  construction.  1000  w. 
Ry  &  Loc  Engng — Nov.  1906.  No. 
80225  C. 
Viaduct  Cost. 

Graphical  Determination  of  the  Most 
Economical  Method  of  Crossing  a  Valley 
(Zeichnerische  Bestimmung  der  Wirt- 
schaftlich  Vorteilhaftesten  Anordnung 
einer  Taliibersetzung) .  Dr.  Robert 
Schonhofer.  Comparison  of  costs  of  dif- 
ferent kinds  of  viaducts  by  means  of 
diagrams.  1  plate.  1200  w.  Oest 
Wochenschr  f  d  Oeff  Baudienst — Oct. 
27,  1906.  No.  80613  D. 

CONSTRUCTION. 

Automobile  Shops. 

The  Cadillac  and  Packard  Automobile 
Shops  of  Reinforced  Concrete.  A  90X 
300  ft.  factory  building,  having  three 
floors  and  a  basement,  recently  com- 
pleted in  Detroit,  Mich.,  is  illustrated  and 
described.  1700  w.  Eng  Rec — Nov.  17, 
1906.    No.  80507. 

Concrete. 

Reclaiming  the  Deserts  by  Concrete. 
Day  Allen  Willey.  Describes  the  great 
.irrigation  works  under  construction  in 
Nevada  and  Arizona,  which  include  con- 
crete dams,  channels,  and  tunnels  at  a 
cost  of  millions.  Ills.  1500  w.  Cement 
Age — Nov,  1906.   No.  80416. 

A  Surface  Finish  for  Concrete.  Henry 
H.  Quimby.  Describes  the  writer's  method 
of  obtaining  an  artistic  concrete  surface, 
giving  illustrations  showing  the  variety 
obtained  with  different  aggregates.  1400 
w.   Cement  Age— Nov.,  1906.   No.  80417. 

Cost  of  Concrete  Superstructure,  West 
Pier,  Charlotte  Harbor,  N.  Y.  Gives 
illustration  showing  the  adopted  design, 
and  the  cost  of  the  work  as  given  in 
the  report  of  the  Chief  of  Engineers  of 
the  U.  S.  Army.  1000  w.  Eng  News — 
Nov.  15,  1906.  No.  80449. 
Culvert. 

The  Ouseburn  Culvert.  Illustrates  and 
describes  an  interesting  engineering  work 
in  progress  at  Newcastle-on-Tyne.  It 
consists  in  culverting  the  Ouseburn .  and 
filling  up  the  valley  to  improve  the 
communication  between  Newcastle  and 
Heaton.  isoo  w.  Engr,  Lond — Nov.  2, 
1906.  No.  80361  A. 
Dams. 

See  Civil  Engineering,  Waterways. 
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Earthquakes.  1 

Building  in  Earthquake  Countries.  M. 
Montessus  de  Ballore.  Considers  the 
principles  governing  the  art  of  building 
in  countries  subject  to  earthquakes.  1700 
w.  Am  Archt— Nov.  10,  1906.  Serial.  1st 
part.  No.  80320. 
Fireproof. 

Steamship  Terminal  with  Fireproof 
Warehouses;  New  Orleans  Terminal  Ry. 
Plans  and  brief  description  of  the  fire- 
proof construction  for  the  sheds  at  Chal- 
mette,  near  New  Orleans.  1000  w.  Eng 
News — Nov.  22,  1906.  No.  80557. 
Foundations. 

Allowable  Pressures  on  Deep  Founda- 
tions. Elmer  Lawrence  Corthell.  A  re- 
port of  investigations  made  by  the  writer. 
1000  w.  Inst  of  Civ  Engrs — Abstract  of 
paper  No.  3598.  No.  80536  N. 

The  Foundations  of  the  Trinity  Annex 
and  Boreel  Buildings,  New  York.^  Ex- 
plains the  change  made  in  the  location  of 
Thames  St.,  New  York,  and  the  method 
of  constructing  the  foundations  for  new 
buildings  on  Broadway,  near  Wall  St. 
3500  w.  Eng  Rec — Nov.  3,  1906.  No. 
80261. 

See  also  Civil  Engineering,  Bridges. 
Hotels. 

The  Construction  of  the  Hotel  Tray- 
more  at  Atlantic  City,  N.  J.  Illustrated 
description  of  a  building  constructed  on 
the  site  of  an  old  hotel  and  adjacent  prop- 
erty, without  interrupting  the  hotel  busi- 
ness. Reinforced  concrete  and  hollow 
tile  construction  is  employed.  2200  w. 
Eng  Rec— Nov.  10,  1906.   No.  80327. 

Construction  of  the  New  Plaza  Hotel, 
New  York.  Brief  illustrated  account  of 
the  removal  of  the  old  Plaza,  and  the  con- 
struction of  the  18-story,  steel-cage,  fire- 
proof structure  now  in  progress.  2200  w. 
Eng  Rec — Nov.  17,  1906.  No.  80510. 
Reinforced  Concrete. 

A  New  Method  of  Reinforced  Concrete 
Wall  Construction.  A.  E.  Budell.  De- 
scribes methods  used  in  constructing  a 
machine  shop  at  Old  Bridge,  N.  J..  800  w. 
Engng-Con — Nov.  28,  1906.   No.  80733. 

French  Rules  on  Reinforced  Concrete. 
Translated  report  of  the  official  instruc- 
tions just  issued  by  the  ministry  of  public 
works  to  govern  the  use  of  this  material 
in  France.  6500  w.  Cement  Age — Nov, 
1906.   No.  80418. 

Heat  Treatment  of  Reinforced  Con- 
crete. H.  B.  Macfarland.  Gives  details 
of  tests  made  at  the  Chicago  laboratory 
of  the  National  Fire  Proofing  Company, 
to  determine  the  fireproof  value  of  rein- 
forced-concrete  columns.  1700  w.  Engr, 
U  S  A— Nov.  1,  1906.   No.  80202  C. 

Reinforced  Concrete  in  the  San  Fran- 
cisco Fire :  The  Johnson  Building.  Gives 
the  statement  by  A.,L.  A.  Himmelwright 

We  supply  copies  of  tht 


in  regard  to  the  Johnson  Building,  and  a 
letter  from  C.  F.  Wieland  claiming  the 
failure  was  due  to  defective  design.  Ills. 
2000  w.  Eng  News — Nov.  8,  1906.  No. 
80333. 

The  Calculation  of  Concrete  Slabs  with 
Iron  Reinforcement  (Beitrag  zur  Berech- 
nung  von  Betonplatten  mit  Eisenein- 
lagen).  Prof.  G.  Ramisch.  Mathemati- 
cal discussion,  with  diagram,  of  concrete, 
flat  on  top  and  vaulted  underneath,  with 
straight  iron  reinforcement.  1000  w. 
Zeitschr  d  Oest  Ing  u  Arch  Ver— Oct.  26, 
1906.   No.  80622  D. 

The  Calculation  of  Reinforced  Con- 
crete Structures  with  Eccentric  Loading 
(Die  Berechnung  von  Eisenbeton-Kon- 
struktionen  bei  Excentrisch  Wirkender 
Normalkraft).-  Hr.  Landmann.  Mathe- 
matical discussion,  with  diagrams.  Serial. 
1st  part.  1000  w.  Beton  u  Eisen — No. 
10,  Oct.)  1906.   No.  80650  F. 

The  Undosa  Bath  at  Starnberg  (Das 
Undosa-Wellenbad  in  Starnberg).  G. 
Schellenberger.  Illustrated  description  of 
large  bathing  establishment,  where  waves 
are  produced  artificially,  and  of  restau- 
rant, at  Starnberg  Lake,  in  Bavaria.  The 
construction  is  mainly  in  reinforced  con- 
crete. 21  plates.  Serial.  1st  part.  2000 
w.  Beton  u  Eisen — No.  10,  Oct.,  1906. 
No.  80648  F. 

Trusses  of  Reinforced  Concrete  (Fach- 
werktrager  aus  Eisenbeton).  S.  Zipkes. 
Illustrated  description  of  lattice  girders, 
'bridges  and  other  framework  structures 
whose  members  are  of  reinforced  con- 
crete. 1  plate.  Serial.  Part  1.  2000  w. 
Beton  und  Eisen — No.  10,  Oct.,  1906.  No. 
80647  F. 

Cement  Beton  Shop  Floors  and  Beams. 
Robert  Grimshaw.  Illustrates  the  use  of 
this  material  in  the  form  of  slabs  laid  be- 
tween or  across  the  beams,  and  other  de- 
velopments of  this  idea.  700  w.  Ir  Trd 
Rev— Nov.  1,  1906.    No.  80163. 

Ferro-Concrete  Coal  Wharf  at  Roches- 
ter. Illustrated  description  of  an  exten- 
sive coal  wharf  in  course  4of  construction 
in  England,  as  a  typical  illustration  of  the 
application  of  ferro-concrete  to  wharf 
design.  3000  w.  Engng— Nov.  16,  1906. 
No.  80726  A. 

See  also  Civil  Engineering,  Bridges. 
Roads. 

I.  A  Plea  for  Better  Country  Roads. 
George  Robert  Jebb.  No.  3624.  II. 
Country  Roads  for  Modern  Traffic.  John 
Eaton  Blackwall.  No.  3604.  Two  papers 
discussed  together.  Ills.  33000  w.  Inst 
of  Civ  Engrs — Feb.  20, 1906.    No.  80545  N. 

The  Construction  of  Low-Cost  Country 
Roads.  Reviews  information  given  by 
W.  W.  Crosby,  chief  engineer  of  the 
highway  division  of  the  Maryland  Geo- 
logical survey,  concerning  the  cost  of 

articles.    See  page  679. 
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road  construction,  and  the  materials  used. 
2500  w.  Eng  Rec — Nov.  10,  .1906.  No. 
80325. 

The  Construction  of  Sand-Clay  and 
Burnt-Clay  Roads.  From  a  report  by  W. 
L.  Spoon  on  some  experimental  roads 
constructed  of  these  materials.  2000  w. 
Eng  Rec— Nov.  17,  1906.    No.  8051 1. 

The  Construction  of  Sand-Clay  and 
Burnt-Clay  Roads.  From  a  discussion  by 
William  L.  Spoon,  on  the  construction  of 
such  roads.  1400  w.  Eng  News — Nov. 
1,  1906.   No.  80183. 

The  Use  of  Tar  on  Roads.  James 
Owen.  From  a  paper  before  the  Am. 
Soc.  of  Munic.  Imp.  Gives  a  brief  out- 
line of  what  has  been  attempted  in  Eu- 
rope and  America  in  the  application  of 
tar  and  crude  oil  to  the  surface  of  roads 
to  prevent  dust.  2000  w.  Munic  Engng 
— Nov.,  1906.  No.  80216  C. 
Roofs. 

Saw-Tooth  Roofs  for  Factories.  Knight 
C.  Richmond.  Describes  this  form  of 
roof-lighting,  considering  its  aims  advan- 
tages, construction,  design,  etc.  Ills. 
4000  w.  Pro  Am  Soc  of  Mech  Engrs — 
Nov.,  1906.    No.  80524. 

Settlement. 

The  Remarkable  Settlement  of  a  Con- 
crete Building  in  Tunis.  P.  Fountain. 
Illustrates  and  describes  an  example  of 
settlement  of  a  large  building  built  on 
marshy  ground>  and  the  restoration  to 
the  vertical  position.  800  w.  Eng  Rec — 
Nov.  3,  1906.  No.  80263. 

Tall  Buildings. 

Some  Structural  Features  of  the  City 
Investing  Company's  Building,  New 
York.  Illustrated  notes  concerning  a  32- 
story  building,  rising  to  a  height  of  486 
feet  above  the  sidewalk,  under  construc- 
tion in  the  Wall  St.  district.  3000  w. 
Eng  Rec — Nov.  24,  1906.    No.  80574. 

Tunnels. 

Progress  on  the  Manhattan  Work  of 
the  Pennsylvania,  New  York  &  Long 
Island  R.  R.  An  illustrated  article  de- 
scribing the  tunnel  work  in  progress  un- 
der 32d  and  33d  Sts.,  Manhattan,  which 
will  connect  the  East  River  tunnels  with 
the  great  terminal  station.  4000  w.  Eng 
Rec — Nov.  10,  1906.   No.  80324. 

The  Pennsvlvania  Tunnels  Across  Man- 
hattan Island.  Illustrates  and  describes 
the  methods  and  plant  used  in  driving  the 
tunnels  under  32d  and  33d  streets  from 
the  shafts  at  First  avenue  to  the  terminal 
station  at  Seventh  avenue.  The  double- 
track  tunnel  is  being  driven  through  rock 
without  disturbing  the  surface.  2200  w. 
R  R  Gaz — Nov.  2,  1906.   No.  80203. 

Railway  Tunnels  to  Manhattan  Island. 
Information  of  interest  concerning  the  14 
subaqueous  tubes  under  construction  to 
connect    Manhattan    Island   with  Long- 


Island  and  New  Jersey.  Ills.  2500  w. 
Elec  Ry  Rev — Nov.,  1906.   No.  80421. 

The  Channel  Tunnel  Project.  Abstract 
Translation  from  Genie  Civil,  discussing 
the  best  means  of  effecting  the  transit  of 
the  channel  between  England  and  France 
other  than  the  methods  in  use.  Describes 
the  project  proposed  by  the  French.  2200 
w.  Engr,  Lond — Nov.  9,  1906.  No.  80500  A. 

The  Kaw  River  Tunnel  of  the  Kansas 
City  Water  Works.  C.  K.  Allen.  Illus- 
trated detailed  description  of  the  con- 
struction of  this  tunnel.  3000  w.  Eng 
Rec— Nov.  17,  1906.  No.  80504. 
Waterproofing. 

Mistakes  in  Waterproofing.  Edward 
W.  De  Knight.  Read  before  the  Am. 
Soc.  Test.  Mat.  Discusses  the  importance 
of  design,  the  use  of  proper  materials, 
and  their  application.  3000  w.  Cement 
Age — Nov.,  1906.   No.  80420. 

MATERIALS  OF  CONSTRUCTION. 

Bricks. 

Tests  and  Theories  in  Their  Relation 
to  Specifications  for  Bricks.  Jos.  A. 
Shinn.  Gives  a  report  of  tests,  with  ex- 
planatory remarks  and  discussion  of  the 
qualities  of  various  kinds  of  bricks.  3000 
w.  Pro  Engrs'  Soc  of  W  Penn — Nov., 
•1906.  No.  80232  D. 
Cement. 

Constancy,  of  Volume  in  Pbrtland  Ce- 
ment. A  resume  is  given  as  the  result  of 
study  by  E.  D.  Campbell,  and  A.  H. 

.  White  at  the  University  of  Michigan. 
Gives  conclusions  of  value  to  users  of 
cement  in  industrial  work.  1100  w.  Min 
Rept — Nov.  22,  1906.    No.  80595. 

Cement  Laboratory. 

The  Lesley  Cement  Laboratory,  Uni- 
versity of  Pennsylvania.  An  illustrated 
description  of  this  laboratory  for  instruc- 
tion in  standard  cement  testing  and  for 
research  in  concrete  work.  1500  w.  Eng 
Rec— Nov.  3,  1906.  No.  80262. 
.  The  Lesley  Cement  Laboratory.  Edgar 
Marburg,  illustrated  detailed  description 
of  this,  feature  of  the  new  building  for 
the  engineering  departments  of  the  Uni- 
versity of  Pennsylvania.  2000  w.  Cement 
Age — Nov.,  1906.   No.  80419. . 

Concrete. 

Concrete  and  Concrete  Work.  Ernest 
McCulloch.  The  present  article  considers 
reinforced  concrete  as  a  building  material. 
1400  w.  Mfrs'  Rec — Nov.  8,  1906.  Serial. 
1st  part.  No.  80271. 
Corrosion. 

The  Corrosion  of  Reinforcing  Metal  in 
Cinder-Concrete  Floors.  Report  of  a 
committee  appointed  to  investigate  ex- 
amples of  serious  corrosion  of  this  ma- 
terial, found  at  San  Francisco.  2800  w. 
Eng  News — Nov.  1.  1906.  No.  80181. 
Reinforced  Concrete. 

See  Civil  Engineering,  Construction. 
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Road-Making  Stones. 

Attrition  Tests  and  Petrological  Pe- 
scriptions  of  British  Road-Makiner  Stones. 
Some  valuable  information  from  a  book 
recently  published  in  London,  concerning 
the  characteristics  and  availability  of  dif- 
ferent broken  stones  of  possible  use  for 
road-making.  1200  w.  Eng  News — Nov. 
15,  1906.  No.  80450. 
Stone. 

The  Strength  of  Stone  as  Affected  by 
Different  Methods  of  Quarrying.  Francis 
W.  Hoyt.  Discusses  the  usual  methods 
of  testing  and  why  the  information  is 
misleading,  the  effects  of  quarrying  and 
dressing,  etc.  3000  w.  Eng  News — Nov. 
1,  1906.   No.  80176. 

MEASUREMENT. 

Backwater. 

The  Computation  of  Height  of  Back- 
water Above  Dams.  D.  M.  Andrews. 
The  methods  employed  by  the  writer  are 
given.  1000  w.  Eng  News — Nov.  1,  1906. 
No.  80179. 

Beams. 

Economical  Proportions  in  I-Beam  Sec- 
tions. Robert  H.  Smith.  A  study  of  the 
economic  proportions  between  web  thick- 
ness and  flange  width,  flange  thickness 
and  total  depth,  and  variation  of  total 
depth  throughout  the  span  length.  3500 
w.  Engr,  Lond — Nov.  9,  1906.  No. 
80499  A. 

Earthwork. 

Preliminary  Earthwork  Estimation  with 
the  Slide  Rule.  C.  W.  Crockett.  An  ex- 
planation of  the  method  used,  illustrating 
by  example.  1500  w.  Eng  News — Nov. 
15,  1906.   No.  80448. 

Framework. 

Resistance  to  Buckling  of  a  Three- 
Armed  Plane  System  (Knickfestigkeit 
eines  Dreiarmigen  Ebenen  Systems).  L. 
Vianello.  Mathematical  discussion  of 
stresses  and  strains  in  a  framework  con- 
sisting of  three  straight  members  meeting 
at  a  point.  Diagrams  and  table.  1000  w. 
Zeitschr  d  Ver  Deutscher  Ing — Oct.  27, 
1906.   No.  80606  D. 

Resistance  Moments. 

Defective  Resistance  Moments  (Fehler- 
hafte  Widerstandsmomente).  F.  Kliewer. 
A  discussion  of  the  changes  in  the  mo- 
.ments  of  resistance  of  beams  of  various 
sections  caused  by  introducing  thin  plates. 
Formulae  and  diagrams.  500  w.  Zeitschr 
d  Oest  Ing  u  Arch  Ver — Oct.  19,  1906. 
No.  80621  D. 

Sounding. 

Bathometer,  Its  Construction  and  Use. 
E.  S.  Wheeler.  Illustrates  and  describes 
this  sounding  apparatus  and  its  uses. 
2000  w.  Marine  Rev — Nov.  15,  1906.  No. 
80428. 
Ratio. 

Some  Problems  in  Ratio.  A.  J.  Dixon. 
How  to  apply  the  principles  governing 


ratio  to  the  solution  of  engineering  prob- 
lems. 1200  w.  Engr,  U  S  A — Nov  15, 
1906.   No.  80436  C. 

MUNICIPAL. 

Earth  Settlement. 

Earth  Settlement  in  City  Streets. 
Horace  Andrews.  From  a  paper  before 
the  Am.  Soc.  of  Munic.  Imp.  Gives  a 
summary  of  the  best  practice  in  dealing 
with  the  shrinkage  and  expansion  of  soils 
in  different  climates,  and  related  matters. 
4500  w.  Munic  Engng — Nov.,  1906.  No. 
80217  C. 
New  Orleans. 

Sanitary  Conditions  in  New  Orleans. 
George  G.  Earl.  Read  before  the  Am. 
Soc.  of  Munic.  Imp.  Briefly  outlines  the 
history  of  this  city  and  conditions  affect- 
ing the  health  and  needed  sanitary  im- 
provements, describing  work  already  ac- 
complished and  in  progress.  2500  w. 
Munic  Engrg — Nov.,  1906.  No.  80215  C. 
Pavements. 

Bituminous  Pavements  Containing 
Crushed  Stone.  J.  W.  Howard.  Consid- 
ers bituminous  pavements  for  cities  and 
their  construction.  2800  w.  Munic  Engng 
—Nov.,  1906.   No.  80218  C. 

Tests  of  Other  Woods  Than  Yellow 
Pine  for  Pavements.  F.  A.  Kummer. 
Gives  information  concerning  tests  made 
and  results  obtained  with  various  woods 
in  determining  their  value  for  paving  pur- 
poses. 3500  w. '  Munic  Engng — Nov., 
1906.  No.  80219  C. 
Sewage. 

Notes  on  the  Septic  Tank  Process  of 
Sewage  Purification.  W.  R.  Butler.  A 
discussion  of  this  process  with  notes  on 
the  history  of  its  development.  5000  w. 
Can  Soc  of  Civ  Engrs — Adv.  Proof,  Nov., 
1906.   No.  80205  D. 

The  Baltimore  Sewage  Testing  Station. 
Illustrates  and  describes  the  experimental 
station  under  construction.  It  comprises 
a  septic  tank,  sprinkling  filters,  and  a 
laboratory.  1500  w.  Eng  Rec — Nov.  17, 
1906.   No.  80509. 

The  Relation  of  the  Suspended  Matter 
in  Sewage  to  the  Problem  of  Sewage  Dis- 
posal. Harrison  P.  Eddv  and  Almon  L. 
Fales.  Gives  some  of  the  results  of  the 
practical  operation  of  various  methods  of 
sewage  purification  at  the  disposal  works 
in  the  city  of  Worcester,  Mass.  Ills. 
Discussion.  18000  w.  Jour  Assn  of  Engng 
Socs — Sept.,  1906.   No.  80548  C. 

The  Treatment  and  Disposal  of  Sewage. 
John  D.  Watson.  Condensed  paper,  read 
before  the  annual  congress  of  the  Inc. 
San.  Assn.  of  Scotland.  Discusses  the 
oxidation  and  nitrification  of  septic  tank 
liquor,  the  design  of  percolating  filters 
and  settling  tanks.  3800  w.  Eng  News — 
Nov.  1,  1906.   No.  80178. 

Fungus  Growth  on  Experimental  Per- 
colating Sewage  Filters  at  Waterbury, 
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Conn.  Leo  F.  Rettger.  Describes  briefly 
the  experimental  plant,  and  the  growth 
that  appeared,  its  character  and  the  meth- 
ods tried  for  its  removal.  1200  w.  Eng 
News — Nov.  1,  1906.  No.  80182. 
Sewers. 

Methods  and  Costs  of  Constructing  a 
Section  of  Brick  Sewer,  the  Tunnel 
Method  of  Excavating  Being  Used.  In- 
formation and  drawings  relating  to  a 
sewer  in  Syracuse,  N.  Y.  3500  w.  Engng 
Con— Nov.  14,  1906.   No.  80364. 

WATER  SUPPLY. 

Analysis. 

Water  Analysis  for  Steam  Users.  John 
B.  C.  Kershaw.  The  present  number  con- 
siders the  sources  of  natural  water  supply 
and  the  physical  and  chemical  characteris- 
tics as  far  as  thev  have  any  bearing  upon 
the  use  of  such  waters  for  steam-raising. 
2500  w.  Mech  Engr — Nov.  10,  1906. 
Serial.  1st  part.  No.  80474  A. 
Aqueduct. 

Details  of  the  Catskill  Aqueduct,  New 
York.  Illustrates  and  describes  portions 
of  this  great  conduit  and  the  general 
method  of  construction  to  be  followed. 
2000  w.  Eng  Rec — Nov.  10,  1906.  No. 
80326. 
Charleston. 

New  Water  Supply  for  Charleston, 
S.  C.  J.  W.  Ledoux.  .  Gives  a  brief  his- 
torical review  -of  the  water  supply  from 
the  earliest  settlement  of  Charleston,  and 
explains  why  the  Goose  Creek  supply  was 
decided  upon.  Also  a  description  of  the 
water-works  plant,  and  other  information. 
Ills.  5000  w.  Pro  Engrs'  Club  of  Phila — 
Oct.,  1906.  No.  80233  D. 
Cleveland,  0. 

The  Quality  of  the  Water  Supply  of 
Cleveland,  O.  George  C.  Whipple.  A 
resume  of  report  made  to  the  Water  De- 
partment concerning  an  investigation  of 
the  quality  of  the  water  of  Lake  Erie  in 
the  vicinity  of  Cleveland.  6500  w.  Eng 
Rec — Nov.  10,  1906.  No.  80323. 
Filtration. 

The  Water  Filter  of  the  Jacob  Tome 
Institute.    Illustrated  description  of  this 
filtration  plant  at  Port  Deposit,  Md.  2500 
w.   Eng  Rec— Nov.  24,  1906.   No.  80576. 
High  Water. 

The  Utilization  of  High  Water  at 
Water  Power  Plants  (Die  Ausnutzung 
von  Hochwasser  bei  Wasserkraftan- 
lagen).  H.  E.  Gruner.  Illustrated  de- 
scription of  experiments  at  Chevres,  on 
the  Rhone,  and  Vessy,  on  the  Arve,  to 
lower  the  water  level  in  the  tail  race,  by 
manipulating  the  sluice  gates,  at  times  of 
high  water.  Tables.  800  w.  Zeitschr  d 
Ver  Deutscher  Ing — Nov.  10,  1906.  No. 
80617  D. 
Irrigation. 

Water  Rights  and  Irrigation  in  Canada 
and  the  United  States,  with  the  Lessons 


to  be  Derived  Therefrom  for  the  Dutch 
East  -Indies.  (Waterrechten  en  Irriga- 
tiewetgeving  in  Canada  en  de  Vereenigde 
Staten  van  Noord-Amerika  en  Lessen  te 
Trekken  voor  Nederlandsch  Indie).  R. 
A.  van  Sandick.  General  review.  5000 
w.  Ingenieur — Oct.  27,  1906.  No. 
80646  D. 

Irrigation  in  the  Transvaal.  Michael 
Richard  Collins.  Considers  problems  in 
connection  with  this  work,  deducing  the 
run-off,  flood,  discharge,  and  duty  which 
appear  to  be  applicable  in  the  design  of 
storage-reservoirs,  etc.  Describing  also 
some  existing  Government  works.  Ills. 
5000  w.  Inst  of  Civ  Engrs — No.  3622. 
No.  80544  N. 

The  Construction  of  Irrigation  Works 
by  the  U.  S.  Reclamation  Service.  Re- 
views past  work  and  the  large  projects 
now  being  carried  out,  especially  the 
Truckee-Carson  project.  2800  w.  Eng 
News — Nov.  1,  1906.   No.  80184. 

See  also  Civil  Engineering,  Construc- 
tion. 
Peru. 

The  Water  Powers  of  Peru.  Their 
Development  and  Possible  Applications. 
Emile  Guarini.  A  general  outline  of  the 
opportunities,  the  principal  streams 
adapted  to  immediate  utilization,  the 
existing  .plants  and  markets  for  power, 
and  the  proposed  scheme  for  developing 
power  from  Lake  Titicaca.  2500  w.  Engi- 
neering Magazine — Dec,  1906.  No. 
80697  B. 
Pollution. 

Stream  Pollution  by  Acid-Iron  Wastes; 
and  the  Sewage  Works  at  Shelby,  Ohio. 
Reviews  a  recent  report  by  Herman 
Stabler  on  behalf  of  the  U.  S.  Gov.  Surv., 
and  the  Ohio  State  Board  of  Health,  giv- 
ing the  final  summary.  1500  w.  Eng 
News — Nov.  22,  1906.    No.  80558. 

Reservoirs. 

The  Cost  of  Cleaning  and  Grubbing  a 
Reservoir  Site.  Julian  Griggs.  Gives  de- 
tails of  cost  of  cleaning  and  grubbing,  the 
site  of  the  reservoir  formed  by  the  con- 
struction of  the  Scioto  River  Storage 
dam  for  the  municipal  water  supply  for 
Columbus,  Ohio.  3000  w.  Munic  Engng 
— Nov.,  1906.  No.  80214  C. 

Sterilization. 

The  Use  of  Ozone  for  the  Sterilization 
of  Water.  Illustrates  and  describes  a 
transportable  ozone  plant,  and  other  ar- 
rangements of  the  apparatus  to  meet  in- 
dustrial requirements.  1400  w.  Prac 
Engr — Oct.  26,  1906.  No.  80296  A. 

Tank. 

A  Large  Water  Tank  With  'Vertical 
Bracing  and  Top  Stiffening  Ring.  Illus- 
trates and  describes  an  unusually  large 
tank  at  Rochester,  N.  Y.  500  w.  Eng 
News — Nov.  15,  1906.  No.  80446. 
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Typhoid  Fever. 

I.  The  Prevalence  and  Causation  of 
Typhoid  Fever  in  Washington,  D.  C. 
Theodore  Horton.  II.  Comments  Upon 
Mr.  Horton's  Report  Upon  the  Typhoid 
Fever  Situation  in  the  District  of  Colum- 
bia. William  T.  Sedgwick.  The  first 
gives  the  results  of  a  careful  study  of  the 
situation.  Also  editorial  on  the  two 
papers,  10500  w.  Eng  News — Nov.  8, 
1906.  No.  80335. 
Underground  Water. 

The  Flow  of  Underground  Water. 
William  Ralph  Baldwin- Wiseman.  Ex- 
perimental research  work  made  to  investi- 
gate the  relationship  between  the  porosity 
of  a  rock  and  the  flow  of  water  through 
its  interstices,  under  various  pressures. 
7000  w.  Inst  of  Civ  Engrs — No.  3594. 
No.  80533  N. 

WATERWAYS  AND  HARBORS. 

Amsterdam. 

The  Improvement  of  the  North  Sea 
Canal  (De  Verbetering  van  het  Noord- 
zeeKanaal).  H.  Wortman.  Well  illus- 
trated description  of  the  widening  and 
deepening  of  the  canal  from  Amsterdam 
to  the  North  Sea,  and  of  its  bridges, 
locks,  etc.  7000  w.  Ingenieur — Oct.  20, 
1906.  No.  80644  D. 
Blasting. 

Blasting  Out  a  Reef  in  New  York 
Harbor.  Brief  description  of  methods 
used  in  unusually  difficult  work  in  New 
York  harbor.  Ills.  900  w.  Sci  Am — 
Nov.  24,  1906.  No.  80593. 

Colorado  River. 

Colorado  River  Crevasse  and  Salton 
Sea — The  Great  Work  of  Control.  A 
short  account  of  the  methods  tried  for 
restoring  to  its  natural  bed  the  Colorado 
River,  which  for  two  years  has  been 
flowing  into  the  Salton  basin,  and  the 
final  success.  Maps.  1800  w.  Ry  Age — 
Nov.  2,  1906.   No.  80238. 

Dams. 

The  Largest  Movable  Dam  of  the  Bear- 
trap  Type  in  the  Country.  W.  C.  Weeks. 
Illustration,  with  brief  description  and 
history  of  this  dam  on  the  Spokane  River, 
at  Post  Falls,  Idaho.  1200  w.  Elec  Rev, 
N.  Y.— Nov.  3,  1906.  No.  80253. 

The  Mercedes  Dam,  Mexico.  James 
D.  Schuyler.  Illustrated  description  of  a 
dam  nearing  completion  near  Pasaje, 
Durango,  Mexico.  It  was  built  largely 
by  hand  labor.  2800  w.  Eng  News — 
Nov.  1,  1906.  No.  80175. 
Docks. 

The  Construction  of  the  Seaham  Har- 
bor Dock- Works.  Percy  Tillson  Gask. 
Illustrated  description  of  the  construction 
of  a  new  dock  and  protective  piers.  4000 
w.  Inst  of  Civ  Engrs — No.  3607.  No. 
80540  N. 

Repairs  to  Dock  Walls.  Frederick 
James  Rigg.   Brief  description  of  the  re- 


pairs to  the  Humber  Dock  at  Hull,  Eng- 
land.   400  w.    Inst  of  Civ  Engrs — No. 
3618.   No.  80542  N. 
Dredging. 

Dredging  New  Haven*  Harbor.  Edwin 
S.  Lane.  Describes  the  modern  methods 
of  dredging  used  in  this  work,  using  a 
pump  dredge,  which  is  illustrated.  1500 
w.  Yale  Sci  M— Nov.,  1906.  No.  80567  C. 

A  Huge  and  Interesting  Dredging 
Plant  for  Service  in  India.  Illustrates 
and  describes  the  dredge  "  Foyers."  The 
bow  is  of  triple  form,  constituting  two 
wells  in  which  rotary  cutters  are  mounted 
for  excavating  hard  material.  1500  w. 
Sci  Am  Sup— Nov.  3,  1906.  No.  80187. 
Germany. 

See  Industrial  Economy. 
Hodbarrow  Mines. 

The  Outer  Barrier,  Hodbarrow  Iron 
Mines,  Millom,  Cumberland.  Harry  Shel- 
ford  Bidwell.  Describes  the  conditions  at 
these  mines,  and  the  method  of  dealing 
with  very  difficult  work.  Abstract  of  dis- 
•  cussion.    Plates.    26000  w.    Inst  of  Civ 

Engrs— No.  3565.   No.  80535  N. 
Panama. 

General  Plan  for  the  Construction  of 
the  Panama  Canal.  Gives  the  substance 
of  a  recent  circular  for  the  information  of 
bidders.  Gives  the  schedule  of  quantities 
involved  in  the  work.  1500  w.  Eng 
News — Nov.  8,  1906.    No.  80337. 

Changes  in  the  Form  of  the  Contract 
for  Completing  the  Panama  Canal.  Calls 
attention  of  bidders  to  important  changes 
in  the  contract  as  given  in  a  recently 
issued  circular  by  T.  P.  Shonts.  900  w. 
Eng  News — Nov.  8,  1906.   No.  80332. 

Present  Conditions  at  Panama.  An  il- 
lustrated article  explaining  the  general 
plan  of  construction,  and  commenting  on 
earlier  work.  Also  editorial.  4000  w. 
Sci  Am — Dec.  1,  1906.  No.  80737. 
River  Channels. 

Treatment  of  Rivers  'with  Shifting 
Channels.  Reviews  the  German  and 
French  methods  of  dealing  with  rivers  of 
this  class,  describing  work  on  the  Rhone 
and  the  Loire.  2000  w.  Engr,  Lond — 
Nov.  2,  1906.  No.  80362  A. 
Royal  Commission. 

Royal  Commission  on  Canals  and 
Waterways.  Describes  the  work  of  the 
Commission  appointed  to  inquire  into  the 
canals  and  inland  navigations  of  the 
United  Kingdom  and  report  their  present 
condition  and  financial  position,  and  mat- 
ters relating  to  their  improvement  and 
extensions.  3000  w.  Engrig — Nov.  2, 
1906.  Serial.  1st  part.  No.  80355  A. 
St.  Nazaire. 

The  New  Entrance  to  the  Port  of  St. 
Nazaire  (La  Nouvelle  Entree  du  Port  de 
Saint  Nazaire).  E.  Aragon.  Well  illus- 
trated description  of  harbor  at  the  mouth 
of  the  Loire,  with  tide  lock,  inner  ami 
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outer  basins,  bridges,  eta  2  Plates.  Serial. 
2  parts.  6000  w.  Genie  Civil — Oct.  20  and 
27,  1906.   No.  80626  each  D. 

Spurdikes. 

Bank  Protection  on  the  Lower  Missis- 
sippi by  Means  of  Spurdikes  (Uferbefes- 
tigung  am  Unteren  Mississippi  mit  Spur- 
dikes). A.  v.  Horn.  Illustrated  descrip- 
tion of  cribwork  sunk  at  right  angles  to 
bank.   1  plate.  600  w.   Oest  Wochenschr 


f  d  Oeff  Baudienst— Oct.  27,  1906.  No. 
80614  D. 

MISCELLANY. 
Caisson-Disease. 

Caisson-Disease  at  the  New  High-Level 
Bridge,  Newcastle-on-Tyne.  George  Wal- 
ter Morgan  Boycott.  Explains  the  cause 
of  the  disease,  the  conditions  at  New- 
castle and  the  medical  lock  provided. 
2000  w.  Inst  of  Civ  Engrs — No.  3609. 
No.  80541  N. 


ELECTRICAL  ENGINEERING 


COMMUNICATION. 
Radio  Telegraphy. 

Apparatus  for  Protecting  Radio-Tele- 
graphic Apparatus  frorn  the  Influence  of 
Electric  Discharges  (Appareil  de  Securite 
Contre  les  Etincelles  Accidentales  dans 
les  effets  de  Telemecanique  sans  Fil). 
Edouard  Branly.  Description  of  auto- 
matic circuit  breaker.  8000  w.  Gomptes 
Rendus— rOct.  22,  1906.   No.  80641  D. 

The  Large  Radio-Telegraphic  Station 
at  Nauen  (Die  Funkentelegraphische 
Grossstation  Nauen).  Hr.  Siewert.  Illus- 
trated description  of  a  powerful  station 
near  Berlin  with  tower  330  feet  high,  on 
the  "  telefunken  "  system.  1500  w.  Elek- 
trotech  Zeitschr— Oct.  '  18,  1906.  No. 
80651  B. 

The  High-Power  Wireless  Telegraph 
Station  at  Nauen,  Near  Berlin.  Illustrates 
and  describes  a  long-range  station  work- 
ing on  the  "  Telefunken  "  system.  1500 
w.  Elect/n,  Lond — Nov.  2,  1906.  No. 
80354  A. 

A  "  Wireless "  Station  for  Long-Dis- 
tance Communication.  Illustrated  descrip- 
tion of  an  important  installation  at 
Nauen,,  Germany,  having  several  novel 
features.  1000  w.  Elec  Rev,  Lond — Nov. 
16,  1906.  No.  80716  A. 

The  Tuning  of  Radio-Telegraphic 
Transmitters  (Ueber  die  Abstimmung 
Funkentelegraphischer  Sender).  A.  Slaby. 
The  closing  instalment  of  a  discussion 
with  Max  Wien.  3000  w.  Elektrotech 
Zeitschr— Oct.  18,  1906.   No.  80653  B. 

The  Development  of  Wireless  Tele- 
graphy (Die  Entwicklung  der  Drahtlosen 
Telegraphie).  Dr.  Adolf  Franke.  Address 
before  the  Elektrotechnische  Verein,  giv- 
ing an  illustrated  general  review  and  ac 
count  of  present  state  of  art.  5000  w. 
Elektrotech  Zeitschr— Oct.  25,  1906.  No. 
80656  B. 

Departures  from  Ohm's  Law,  Rectify- 
ing Action  and  Wave  Detectors  in  Wire- 
less Telegraphy  (Ueber  Abweichungen 
vom  Ohmschen  Gesetz  Gleichrichter- 
Wirkung  und  Wellenanzeiger  der  Draht- 


losen Telegraphie).  H.  Brandes.  Discus- 
sion of  conductors  which  do  not  obey 
Ohm's  law,  and  which  on  account  of  their 
current-rectifying  effect  can  serve  as  wave 
detectors.  Diagrams  and  formulas.  .  2000 
w.  Elektrotech  Zeitschr— Nov.  1,  1906. 
No.  80658  B. 

A  Method  for  the  Production  of  Un- 
damped Electrical  Oscillations  and  its  Ap- 
plication in  Wireless  Telegraphy  (Ein 
Verfahren  zur  Ergeugung  Ungedampfter 
Elektrischer  Schwingungen  und  Seine 
Anwendung  in  der  Drahtlosen  Tele- 
graphie). Valdemar  Poulsen.  Address 
giving  an  illustrated  description  of  trans- 
mitter with  an  electric  arc  in  a  hydrogen 
atmosphere.  3000  w,  Elektrotech  Zeit- 
schr—Nov.  8,  1906.   No.  80663  B. 

Wireless  Telegraphy  by  Means  of  Un- 
damped Oscillations.  Valdemar  Poul- 
sen. Abstract  of  a  lecture  before  the 
Elektrotechnische  Verein.  An  account  of 
an  interesting  system  of  producing  un- 
damped oscillations,  with  W.  D.  Dud- 
dell's  researches  on  the  "  singing  arc  "  as 
a  basis.  1200  w.  Elec  Rev,  Lond — Nov. 
16,  1906.   No.  80715  A. 

Communications  on  Wireless  Teleg- 
raphy. J.  Hettinger.  Brief  explanation 
of  a  receiving  arrangement  for  utilizing 
the  energy  induced  by  the  two  waves  of 
coupled  transmitters.  300  w.  Elec  Engr, 
Lond— Oct.  26,  1906.   No.  80302  A. 

The  Carborundum  Wireless  Detector. 
Greenleaf  W.  Pickard.  Description  of  a 
detector,  consisting  essentially  of  a  car- 
borundum fragment,  and  of  its  mode  of 
operation.  Developed  by  Gen  H.  H.  C. 
Dunwoody.  900  w.  Elec  Wld — Nov.  24, 
1906.   No.  80589. 

The  Wireless  Telegraph  Conference.  . 
An  authoritative  account  of  the  work  at 
the  recently  concluded  conference  at  Ber- 
lin.   1500  w.    Elec  Rev,  Lond — Nov.  16, 
1906.  No.  80717  A. 
Radio-Telephony. 

Experiments  with  Radio-Telephony. 
( Versuche  mit  Elcktrischem  Fernsprechen 
ohne  Draht).  Ernst  Ruhmer.  Illustrated 
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description  of  experiments  using  an  arc 
transmitter  and  electrolytic  receiver.  800 
w.  Elektrotech  Zeitschr — Nov.  15,  1906. 
No.  80666  B. 

Telegraphy. 

Multiplex  Telegraphy  and  Simultaneous 
Telegraphy  and  Telephony.  William 
Maver,  Jr.  Explains  the  principles  in- 
volved, illustrating  by  diagrams.  1800  w. 
Cassier's  Mag — Dec,  1906.  .No.  80751  B. 

Telephony. 

Automatic  Telephony  (Das  Automa- 
tische  Telephon).  Ernst  Kronstein. 
Amplification  of  an  address  giving  a  gen- 
eral review  of  the  various  systems.  Dia- 
grams. Serial.  3  parts.  3500  w.  Elek- 
trotech u  Maschinenbau — Oct.  28,  Nov. 
4  and  ii,  1906.   No.  80672  each  D. 

On  the  Measurement  of  the  ^  Constants 
of  Telephone  Lines.  Bela  Gati.  Gives  a 
combination  of  the  barretter  method  of 
measuring  currents  with  the  three-amme- 
ter method  of  measuring  power.  800  w. 
Elect'n,  Lond— Nov.  2,  1906.  No.  80353  A. 

The  Evolution  of  the  Telephone.  J.  H. 
Winfield.  A  brief  sketch  of  the  changes 
and  improvements  in  telephone  apparatus, 
and  the  enormous  development  of  the 
telephone  business.  3000  w.  Can  Elec 
News — Nov.,  1906.   No.  80453. 

Wires. 

Standard  Conditions  and  Specifications 
for  Telephone  or  Other  Low  Tension 
Wires  Crossing  Railway  Tracks.  Given 
by  E.  E.  Parsons  in  a  paper  read  before 
the  Assn.  of  Ry.  Tel.  Supts.  In  use  by 
the  Bell  Telephone  Co.  of  Canada.  1800 
w.  Eng  News — Nov.  15,  1906.  No. 
80444. 

DISTRIBUTION. 

Cables. 

Electric  Cable  Troubles.  J.  H.  C. 
Brooking.  Discusses  the  design  of  cables, 
the  laying  and  joining,  and  the  mainte- 
nance, and  some  of  the  troubles  due  to 
faulty  work  in  all  of  these  stages.  4000  w. 
Cassier's  Mag— Dec,  1906.   No.  80748  B. 

Three-Phase  Power  Transmission  by 
Underground  Cables.  Alfred  Still.  Aims 
to  show  how  the  line  losses  and  capacity 
effects  in  a -three-core  underground  cable 
can  be  approximately  predetermined.  3000 
w.  Elec  Engr,  Lond — Nov.  16,  1906.  No. 
80712  A. 
London. 

London  Power  Scheme.  James  Law- 
rence. "Outlines  the  main  features  of  a 
scheme  for  supplying  electrical  energy  to 
London  and  adjacent  districts.  2000  w. 
Elec  Wld — Nov.  24,  1906.  No.  80591. 
Phase  Changing. 

Single-Phase  Currents  from  Three- 
Phase  Supply.  Alfred  Still.  Deals  with 
the  relative  efficiencies  of  alternative  ar- 
rangements involving  the  use  of  one,  two 
or  three-phase  windings  on  the  primary 
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side  of  transformers.    2500  w.  Elect'n, 
Lond — Nov.  9,  1906.  No.  80482  A. 
Phase  Shifting. 

The  Production  of  a  Shifting  of  Phase 
of  900  by  Means  of  Inductance  Alone 
(Die  Erzeugung  einer  Phasenverschie- 
bung  von  Genau  900  Durch  Blosse  Induk- 
tion).  Dr.  E.  Miillendorff.  The  mutual 
inductance  of  two  branch  circuits  is  used 
besides  their  self-inductance.  Formulae. 
200  w.  Elektrotech  Zeitschr — Nov.  15, 
1906.  No.  80667  B. 
Switchboard. 

A  Switchboard  Attachment  for  Eletro- 
lysis.  E.  L.  Larison.  Describes  an  ar- 
rangement, built  entirely  at  a  technical 
laboratory  which  has  given  excellent  re- 
sults. Ills.  600  w.  Eng  &  Min  Jour — 
Nov  7,  1906.   No.  80441. 

ELECTRO  CHEMISTRY. 

Battery. 

A  New  Primary  Battery  for  Large 
Currents.  Carl  Hering.  Remarks  at  the 
meeting  held  Oct.  18,  1906,  on  the  Decker 
Primary  Battery,  an  interesting  form  of 
battery  for  relatively  large  outputs.  '  2000 
w.  Jour  Fr  Inst — Nov.,  1906.  No.  80406  D. 
Electroplating. 

"  Spotting  Out "  of  Electroplated  Work ; 
Its  Cause  and  Remedy.  Considers  the 
trouble  due  to  imperfect  castings,  and 
caused  by  liquid  in  the  cavities  of  the 
metal  gradually  oozing  out  after  the  de- 
posit has  been  put  on.  The  remedy  is  to 
remove  the  liquid  in  the  pores.  Ills. 
2200  w.  Brass  Wld — Nov.,  1906.  No. 
80515. 
Sodium. 

The  Extraction  of  Metallic  Sodium. 
C.  E.  Carrier,  Jr.  Aims  to  present  a  more 
complete  bibliography  of  this  subject  than 
has  previously  been  published,  together 
with  brief  descriptions,  which  will  make 
it  a  history  of  the  art.  4300  w.  Elec- 
Chem  &  Met  Ind — Nov.,  1906.  Serial. 
1st  part.  No.  80425  C. 
Storage  Batteries. 

Recent  Storage  Battery  Improvements. 
Sherard  Cowper-Coles.  Read  before  the 
Soc.  of  Engrs.  Considers  electrodes  that 
retain  a  large  quantity  of  the  electrolyte 
in  themselves,  and  in  which  the  active 
material  is  not  necessarily  porous.  3000 
w.  Elec  Engr,  Lond— Nov.  9,  1906. 
Serial.    1st  part.   No.  80480  A. 

See  also  Electrical  Engineering,  Gener- 
ating Stations.  * 

ELECTRO  PHYSICS.  4 

Air  Conductivity. 

The  Conductivity  of  Air  in  an  Intense 
Electric  Field  and  the  Siemens  Ozone 
Generator.  Arthur  W.  Ewell.  Presents 
results  obtained  by  the  author,  describing 
the  investigations.  2500  w.  Am  Jour  of 
Sci — Nov.,  1906.    No.  80162  D. 

articles.    See  page  6?p. 
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Armature  Flux. 

The  Distribution  of  Magnetic  Flux  in 
the  Armature  of  a  Direct  Current  Ma- 
chine (Die  Verteilung  der  Magnetischen 
Kraftlinien  im  Anker  einer  Gleichstrom- 
maschine).  Dr.  J.  v.  Studniarski.  Experi- 
mental investigation,  showing  that  the 
maximum  induction  is  at  the  center  of 
the  armature  core.  Diagrams.  1500  w'. 
Zeitschr  d  Ver  Deutscher  Ing — Nov.  3, 
1906.  No.  80609  D. 
Atoms. 

New  Conceptions  of  the  Structure  of 
Atoms  (Neuere  Vorstellungen  uber  den 
Aufbau  der  Atome).  Rob.  Lang.  Ab- 
stract of  addresses  at  Stuttgart  on  atomic 
theories  and  the  constitution  of  matter. 
2500  w.  Electrotech  Zeitschr — Nov.  1, 
1906.   No.  80661  B. 

Coercive  Force. 

The  Value  of  the  Coercive  Force  with 

•  Continuous  and  with  Intermittent  Mag- 
netization (Ueber  die  Grosse  der  Koer- 
zitivkraft  bei  Stetiger  und  bei  Sprung- 
weiser  Magnetisierung) .  E.  Gumlich. 
Showing  that  with  soft  iron  the  coercive 
force  is  greater  when  the  magnetization 
changes  gradually  than  when  it  changes 
per  saltum..  Tables.  1500  w.  Elektrotech 
Zeitschr— Oct.  25,  1906.    No.  80655  B. 

Dielectric  Losses. 

Dielectric  Losses  with  High  Pressure 
Alternate  Currents.  Dr.  Paul  Humann. 
Abstract  translation.  An  account  of  ex- 
perimental investigations,  giving  results. 
1500  w.  Elect'n,  Lond— Nov.  16,  1906. 
No. '80722  A. 

High  Potentials. 

Experiments  with  High  Potentials.  E. 
Jona.  Reports  experiments  made  with 
exceedingly  high  potentials  on  cables  and 
aerial  lines  at  the  Milan  Exhibition.  Ills. 
1300  w.  Elect'n,  Lond- — Nov.  9,  1906.  No. 
80484  A. 

Luminous  Waves. 

The  Absorption  of  the  Atmosphere  for 
Light  of  Different  Wave-Lengths.  J.  S. 
Dow.  Discusses  some  suggestions  made 
by  C.  Orme  Bastian,  in  a  paper  before  the 
Inst,  of  Elec.  Engrs.  3000  w.  Elec  Rev, 
Lond — Nov.  2,  1906.   No.  80352  A. 

Rontgen  Screen. 

A  Screen  for  Rontgen  Rays  which  Re- 
tains the  Image  (Ein  Rontgen-Schirm 
mit  Deutlichen  Nachbildern).  Dr.  Dan- 
neberg.  Description  of  a  screen  coated 
with  a  modified  form  of  zinc  sulphide, 
which  has  many  advantages  for  the  direct 
observation  of  Rontgen  ray  images.  500 
w.  Elektrotech  Zeitschr — Nov.  1,  1906. 
No.  80660  B. 

Sodium  Conductors. 

The  Use  of  Sodium  as  Conductor  in 
Place  of  Copper.  Anson  G.  Betts.  Dis- 
cusses the  advantages  and  limitations  of 
this    material,    reporting  investigations 


made.  Also  editorial.  2700  w.  Elec 
Wld — Nov.  10,  1906.   No.  80375. 

GENERATING  STATIONS. 
Brushes. 

Carbon  Brush  Phenomena  (Die  Vor- 
gange  an  Kohlebiirsten) .  Egon  Siedek. 
Description  of  experiments  and  mathe- 
matical discussion  supporting  the  view 
that  changes  in  contact  resistance  of 
brushes  may  be  explained  on  hypothesis 
that  small  arcs  are  formed  between  brush 
and  commutator.  Diagrams.  1600  w. 
Elektrotech  Zeitschr — Nov.  15,  1906.  No. 
80665  B. 

Practical  Hints  on  Commutator 
Brushes  (Praktisches  uber  Kommutator- 
biirsten).  G.  Molnar.  A  discussion  of 
various  points.  3000  w.  Elektrotech  u 
Maschinenbau — Oct.  21,  1906.  No.  80670  D_ 

Canton,  0. 

.A  Combined  Heating  and  Lighting  Sys- 
tem at  Canton,  Ohio.  R.  W.  Hutchinson, 
Jr.  Illustrated  description  of  the  power 
house  and  central  heating  station,  with 
explanation  of  details.  2000  w.  Elec  Rev, 
N  Y — Nov.  10,  1906.   No.  80380. 

Coefficients. 

Design  Coefficients  for  Dynamo-Elec- 
tric Machines.  H.  M.  Hobart  and  A.  G. 
Ellis.  The  present  article  considers  the 
output  coefficient  of  continuous  current 
dynamo-electric,  machinery.  1000  w.  Elec. 
Rev,  Lond — Nov.  2,  1906.  Serial.  1st 
part.   No.  80351  A. 

Constant  Current. 

Progress  in  the  Construction  of  Direct 
Current  Machines  for  Constant  Current 
(Fortschritte  im  Bau  von  Gleichstrom- 
maschinen  fur  Konstanten  Strom).  Dr. 
E.  Rosenberg.  Well  illustrated  descrip- 
tion of  separately  excited  dynamo  de- 
signed by  the  author,  and  adapted  for 
arc  lighting,  train  lighting,  etc.  Serial. 
2  parts.  5000  w.  Elektrotech  Zeitschr — 
Nov.  15,  1906.   No.  80662  each  B. 

Constant  Direct-Current  Dynamos.  Dr. 
E.  Rosenberg.  Discusses  the  application 
and  a  few  modifications  of  a  machine  in- 
vented by  the  author.  It  is  well  suited! 
for  train  lighting,  and  delivers  almost 
constant  current  under  extreme  condi- 
tions of  service.  3000  w.  Elec  Wld — 
Nov.  10,  1906.    No.  80377. 

Finances. 

The  Revenues  of  Electric  Stations  in 
Medium  and  Small  Sized  Towns  (Die 
Ertragnisse  von  Elektrizitatswerken  in 
Mittleren  und  Kleinen  Stadten) .  G.  Dett- 
mar.  A  discussion  of  the  finances  and 
commercial  end  of  electric  stations  in 
Germany,  based  on  extensive  statistics. 
Tables.  Serial.  2  parts.  75000  w.  Elek- 
trotech Zeitschr — Oct.  18  and  25,  1906. 
No.  80652  each  B. 

How  to  Make  a  Small  Electric  Plant 
Pay.  D.  F.  McGee.  Describes  the  methods 
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adopted  to  make  an  electrical  property, 
operated  in  a  town  of  5,000  inhabitants, 
pay  a  dividend.  2300  w.   Cent  Sta — Nov., 
1906.   No.  80379. 
Gas  vs.  Steam. 

Suction  Gas  v.  Steam.  Compares  two 
generating  stations  of  similar  size,  and 
with  units  of  the  same  size  installed, 
showing  an  advantage  in  favor  of  steam. 
1200  w.  Elec  Rev,  Lond — Nov.  16,  1906. 
No.  80718  A. 
Heyland  Alternator. 

Alternating  Current  Machine  with 
Auxiliary  Field  for  the  Direct  Compensa- 
tion of  Armature  Reaction  (Wechsel- 
strom-Maschine  mit  Hilfsfeld  zur  Direk- 
ten  Kompensierung  der  Ankerriickwir- 
kung).  A.  Heyland.  Illustrated  descrip- 
tion of  method  of  making  the  armature 
reaction  itself  compensate  its  disturbing 
effects.  3500  w.  Elektrotech  Zeitschr — 
Nov.  1,  1906.    No.  80657  B. 

A  Direct  Method  of  Compensating  the 
Armature  Reaction  of  Alternators.  A. 
Heyland.  Explains  a  method  based  in 
principle  on  the  provision  of  unequal  air 
gaps  for  poles  of  opposite  polarity  in 
conjunction  with  a  reduction  of  turns  on 
the  poles  with  the  smaller  air  gap.  Ills.. 
3500  w.  Elect'n,  Lond— Oct.  26,  1906. 
No.  80303  A. 

New  Method  of  Compounding  Alter- 
nators. Alexander  Heyland,  in  Elek- 
trische  Bahnen  und  Betriebe.  Describes 
a  method  for  automatically  keeping  the- 
terminal  voltage  of  an  alternator  constant 
at  all  loads.  Ills.  1400  w.  Elec  Engr, 
Lond— Nov.  9,  1906.  No.  80478  A. 
Hydro  Electric. 

Winnipeg,  Manitoba,  60,000- Volt  Hydro- 
Electric  Plant.  V.  D.  Moody.  Illustrated 
detailed  description  of  a  recently  com- 
pleted plant  representing  the  most  modern 
construction.  3500  w.  Can  Elec  News — 
Nov.,  1906.  No.  80452. 

Water  Power  Electrical  Development 
in  the  Carolinas.  J.  C.  Patton.  An  illus- 
trated article  giving  information  concern- 
ing developments  for  generating  150,000 
electrical  horse-power  to  cover  a  territory 
150  miles  in  length,  and  100  miles  in 
width.  1200  w.  Elec  Wld— Nov.  10,  1906. 
No.  80378. 

See    also    Civil    Engineering,  Water 
Supply. 
N.  Y.  Central. 

Port  Morris  Power  Station  of  the  New 
York  Central  Railroad.  A.  D.  Williams, 
Jr.  ^  Illustrated  description  of  a  turbine 
station  arranged  on  the  unit  system,  with 
special  hydraulic  governing  and  complete 
facilities  for  handling  coal  and  ash.  4800 
w.  Engr,  U  S  A— Nov.  15,  1906.  No. 
80434  C. 
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Pole  Construction. 

A  New  Desiern  for  the  Rotating  Fields 
of  Turbo-Dynamos  (Eine  Neue  Polrad- 
Konstruktion  fur  Wechselstrom-Turbo- 
dynamos).  E.  Rosenkotter.  Illustrated 
description  of  method  of  securing  rotat- 
ing pole  pieces  of  alternators,  adopted  by 
Bruce,  Peebles  &  Co.  of  Edinburgh.  600 
w.  Elektrotech  Zeitschr — Oct.  25,  1906. 
No.  80654  B. 

Rutland,  Vt. 

Electric  Railway  Power  at  Rutland, 
Vermont.  Illustrates  and  describes  a  new 
power  development  in  the  valley  of  East 
and  Otter  Creeks,  and  the  country  served. 
2400  w.  St  Ry  Jour — Nov.  24  1906.  No. 
80578. 

Storage  Battery. 

The  Polyphase-Storage  Battery  Plant 
at  the  Carlsfund  Works  in  Gross  Rhudeft 
(Die  Drehstrom-Pufferanlage  der  Ge- 
werkschaft  Carlsfund  in  Gross  Rhiiden). 
Max  Henke.  Illustrated  description  of 
plant  with  motor  generators  and  buffer 
battery  at  a  German  electro-chemical 
works.  3000  w.  Elektrotech  Zeitschr — 
Nov.  8,  1906.   No.  80664  B. 

LIGHTING. 

Illuminants. 

Indoor  Illuminants.   James  Swinburne. 

•  Paper  read  before  the  Assn.  of  Engrs.- 
in-Charge.  #  Calls  attention  to  points  of 
importance  in  general  and  special  lighting. 
3000  w.  Elec  Engr,  Lond— Nov.  16,  1906. 
Serial.   1st  part.   No.  80713  A. 

Modern  Electrical  Illuminants.  J.  S. 
Dow.  Discusses  recent  lamps  introduced 
to  improve  the  efficiency,  considering  the 
Nernst  lamp,  the  mercury-vapor  tube  sys- 
tem, and  others.  3000  w.  Elec  Engr, 
Lond— Oct.  26,  1906.    No.  80301  A. 

Illumination. 

Data  on  Indoor  Illumination.  J.  E. 
Woodwell.  Abstract  of  a  paper  read  be- 
fore the  111.  Engng.  Soc.  Discusses  the 
principles  and  factors  and  their  applica- 
tion. Ills.  3300  w.  Elec  Rev,  N  Y — 
Nov.  3,  1906.   No.  80254. 

Location  of  Lamns  and  Illuminating 
Efficiency.  Preston  S.  Millar.  Abstract 
of  a  naper  before  the  111.  Engng.  Soc. 
Considers  the  relative  efficiency  of  four 
different  methods  of  indoor  illumination 
which  are  in  common  use  to-day.  2000 
w.  '  Elec  Rev,  N  Y— Nov.  17,  1906.  No. 
80430. 

Incandescent  Lamps. 

Preliminary  Measurements  on  Tem- 
perature and  Selective  Ratdiation  of  In- 
candescent Lamps.  C.  W.  Waidner  and 
G.  K.  Burgess.  A  communication  from 
the  Bureau  of  Standards  reporting  re- 
searches to  determine  the  relative  impor- 
tance of  temperature  and  of  selective 
radiation  in  producing  the  very  high  effi- 
ciencies with  filaments  of  carbon,  tanta- 
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lum,  and  tungsten.  Also  editorial.  zKoo 
w.   Elec  Wld — Nov.  10,  1906.  No.  80376. 

The  Determination  of  the  Mean  Hori- 
zontal Intensity  of  Incandescent  Lamps 
by  the  Rotating  Lamp  Method.  Eduard 
P.  Hyde  and  F.  E.  Cady.  Outlines  four 
methods  in  use  and  gives  the  results  of  a 
valuable  research  on  the  effect  of  rotation 
upon  the  measurement  of  mean  horizontal 
candle-power.  5000  w.  Elec  Wld — Nov. 
17,  1906.    No.  8o^?2. 

The  William  J.  Hammer  Collection  of 
Incandescent  Electric  Lamps.  Report  of 
the  Committee  on  Science  and  the  Arts 
on  the  historical  collection  of  incandes- 
cent electric  lamps  made  and  exhibited  at 
the  St.  Louis  Exposition  of  1904,  by 
Willis  J.  Hammer.  Ills.  2500  w.  Jour 
Fr  Inst — Nov.,  iqo6.  No.  80405  D. 
Mercury  Vapor  Lamps. 

The  Mercury  Vapor  Lamp  in  a  Mag- 
netic Field.  Wilhelm  Schenkel.  Abstract 
translation.  An  investigation  of  the  Hall 
effect  in  the  mercury  vapor  lamp  made  to 
determine  the  nature  of  the  luminous 
effect  in  the  mercury  arc.  1500  w. 
Elect'n,  Lond— Nov.  9,  1906.  No.  80485  A. 
Photometer. 

Investigation  of  a  Weber  Photometer 
(Einige  Untersuchungen  an  einen  Weber- 
schen  Photometer).  Karl  Satori.  Experi- 
ments to  determine  constants,  and  discus- 
sion of  operation.  Curves.  700  w.  Elek- 
trotech  Zeitschr — Oct.  28,  1906.  No. 
80671  D. 
Street  Lighting. 

Notes  on  Street  Lighting.  J.  I.  Mange. 
Considers  the  electric  arc,  gas,  and  in- 
candescent lamps,  distribution  and  re- 
lated matters.  2200  w.  Munic  Jour  & 
Engr — Nov.  7,  1006.  No.  80319  C. 
Submarine. 

Electric  Arc  Lamp  for  Submarine 
Work.  Illustrated  description.  600  w. 
Engr,  Lond — Oct.  26,  1906.   No.  80313  A. 

A  Submarine  Lamp.  Illustrated  de- 
scription of  the  Yale  submarine  lamp,  in- 
vented by  Francis  G.  Hall.  700  w.  Sci 
Am  Sup — Dec.  1,  1906.    No.  80739. 

MEASUREMENT. 

Behrend  Method. 

Testing  Alternating-Current  Apparatus 
by  the  'Behrend  Method.  Illustrations  and 
information  concerning  this  method  de- 
vised by  B.  A.  Behrend,  for  testing  alter- 
nating-current generators  and  synchro- 
nous motors  under  full-load  conditions 
while  they  are  still  in  the  shop.  500  w. 
Eng  News — Nov.  15,  1906.    No.  80447. 

Galvanometers. 

Factors  Determining  the  Design  of  the 
D'Arsonval  Galvanometer.  L.  A.  Freu- 
denberger.  A  mathematical  analysis. 
500  w.  Elec  Wld— Nov.  17,  1906.  No. 
80433. 

Incandescent  Lamps. 

See  Electrical  Engineering,  Lighting. 


Oscillographs. 

Oscillographs  and  Some  of  Their  Re- 
cent Applications.  David  A.  Ramsay. 
Describes  the  more  recent  developments 
of  the  Duddell  oscillograph,  and  the  prob- 
lems it  is  well  adapted  to  investigate.  Ills. 
Also  editorial.  2800  w.  Elec  Wld — Nov. 
24,  1906.  No.  80592. 
Permeameter. 

The  Picou  Permeameter.  Albert  Camp- 
bell. Illustrated  description  of  the  ar- 
rangement adopted  by  R.  T.  Picou  in  an 
instrument  for  the  magnetic  testing  of 
iron,  giving  results  of  tests.  1500  w. 
Elect'n,  Lond— Nov.  9,  1906.  No.  80483  A. 
Phase  Differences. 

Some  Measurements  on  Phase  Dis- 
placements in  Resistances  and  Transform- 
ers. Charles  V.  Drysdale.  Gives  results 
of  tests  made  by  methods  explained  in 
an  earlier  article  for  the  measurement  of 
small  differences  of  phase.  1800  w. 
Elect'n,  Lond— Nov.  16,  1906.  Serial.  1st 
part.  No.  80719  A. 
Resistances. 

Some  Notes  on  the  Calculation  of  Star 
Resistances.  Alfred  Still.  A  study  show- 
ing how  to  proportion  the  various  resist- 
ances so  as  always  to  bring  the  shunt 
current  into  the  required  phase  and  that 
the  most  economical  results  will  be  ob- 
tained if  the  resistance  in  series  with  the 
pressure  coil  of  the  instrument  be  dis- 
pensed with,  etc.  Diagrams.  1800  w. 
Elec  Engr,  Lond — Nov.  9,  1906.  No. 
80477  A. 
Secohmmeter. 

The  Use  of  the  Secohmmeter  for  the 
Measurement  of  Combined  Resistances 
and  Capacities.  S.  R.  Milner.  Briefly  de- 
scribes this  instrument  and  explains  its 
use  in  the  field  named.  3800  w.  Elect'n, 
Lond — Oct.  26,  iqo6.  No.  80^  A. 
Three-Phase. 

The  Measurement  of  Three-Phase 
Electrical  Power  and  Energy.  Prof.  T. 
H.  Dobson.  Considers  the  magnitudes 
and  phase  relationships  which  exist  be- 
tween the  currents  which  flow  in  each  of 
the  phases  and  in  the  distributing  lines, 
a^sl  the  electro-motive  forces  between  the 
lines  and  each  phase,  discussing  the  actual 
measurements  of  power  and  energy.  3500 
w.  Jour  S  African  Assn  of  Engrs — Sept., 
iqo6..  No.  80290  F. 
Wattmeters. 

The  Standardizing  Laboratory.  H.  B. 
Taylor.  The  present  article  discusses  a 
testing  circuit  for  alternating-current 
wattmeters,  Ills.  2000  w.  Elec  Jour — 
Nov.,  -1906.    No.  80285. 

MOTORS. 
Induction  Motors. 

Application  of  the  Principal  Types  of 
Polyphase  Induction  Motors.  W.  Edgar 
Reed.  Discusses  the  most  important 
characteristics  to  be  considered  in  making 
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applications.    2200  w.    Elec  Jour — Nov., 
1906.   No.  80283. 
Single- Phase. 

The  Starting  of  Single-Phase  Commu- 
tator Motors.  Rudolf  Richter.  Abstract 
translation  from  Elektrotechnische  Zeit- 
schrift.  A  report  of  tests,  with  diagrams. 
1200  w.  Elect'n,  Lond — Nov.  16,  1906. 
No.  80721  A. 
Standardization. 

Standardization  of  Tramway  Motors. 
A  committee  report  presented  at  the 
Milan  International  Conference.  1800  w. 
Elec  Engr,  Lond — Nov.  2,  1906.  No. 
80350  A.  .  > 

Synchronous  Motors. 

Troubles  with  Synchronous  Motors.  E. 
B.  Raymond.  Explains  this  motor  as  an 
alternating-current  generator  used  to  ab- 
sorb current  instead  of  giving  it  out.  Dis- 
.  cusses  some  of  the  troubles  in  operating, 
and  means  of  correcting  them.  1700  w. 
Engr,,  U  S  A— Nov.  15,  1906.  No. 
80437  C. 

TRANSMISSION. 

Iron  Masts. 

High  Voltage  Transmission  Lines  with 
Iron  Masts  (Ueber  Hochspannungslei tun- 
gen  mit  Eisernen  Masten).  Ludwig  Kal- 
lir.  Discussion  of  long  spans  and  iron 
towers  or  masts,  and  illustrated  descrip- 
tion of  such  lines  now  in  use.  Serial. 
2  parts.  6500  w.  Elektrotech  u  Mas- 
chinenbau — Oct.  21  and  '28,  1906.  No. 
80669  each  D. 

High-Tension  Overhead  Lines  on  Iron 
Masts.  From  a  paper  by  Herr  L.  Kallir, 
in  Elektrotechnik  und  Maschinenbau,  dis- 
cussing the  advantages  of  employing  iron 
masts  for  the  whole  line  in  large  long- 
distance transmission  schemes.  1200  w. 
Elec  Engr,  Lond — Nov.  16,  1906.  No. 
80714  A. 
Polyphase. 

Polyphase  Systems  of  Generation, 
Transmission  and  Distribution.  M.  A. 
Sammett.  Considers  the  two-phase  and 
three-phase  systems,  comparing  their  ad- 
vantages and  the  two  principal  frequen- 
cies. 4000  w.  Can  Soc  of  Civ  Engrs, 
Adv  Proof— Nov.  15,  1906.   No.  80547  D. 
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Strains. 

Strains  in  Pole  Lines.  Aug.  J.  Bowie, 
Jr.  Especially  a  study  of  the  stresses  due 
to  the  breakage  of  line  wires,  and  the  de- 
sign of  a  pole  line  as  an  engineering 
structure.  2200  w.  Elec  Wld — Nov.  17, 
1906.  No.  80431. 

MISCELLANY. 

Domestic  Appliances. 

Electricity  in  the  Home.  H.  W.  Hill- 
man.    The  writer  lives  in  a  thoroughly 

•  equipped  electric  house,  and  describes  the 
devices  and  economy  possible,  and  the  ad- 
vantages of  domestic  electric  service. 
2800  w.  Cassier's  Mag — Nov.,  1906.  No. 
80209  B. 

Electrical  Exhibits  and  Demonstrations 
in  Wanamaker's  New  York  Store.  Illus- 
trated description  of  an  interesting  ex- 
hibit to  demonstrate  the  operation  and 
use  of  electrical  devices  for  use  in  the 
home.  1500  w.  Elec  Wld — Nov.  3,  1906. 
No.  80257. 
Factories. 

Two  Electrical  Factories  at  Birming- 
ham, Ensrland.  Illustrated  description  of 
a  facto rv  for  the  manufacture  of  electric 
cooking  and  heating  apparatus ;  and  a  fac- 
tory for  making  conduits  for  electric  wir- 
ing. 3000  w.  Elec  Rev,  Lond — Nov.  9, 
1906.   No.  80481  A. 

Lifting  Magnets. 

See  Mechanical  Engineering,  Power 
and  Transmission. 

Review. 

The  Influence  of  Electrical  Engineering 
(Ueber  den  Einfluss  der  Elektrotechnik). 
Prof.  Karl  Hochenegg.  Inaugural  ad- 
dress at  the  Vienna  Technical  College, 
giving  a  general  review.  4000  w.  Zeit- 
schr  d  Oest  Ing  u  Arch  Ver — Nov.  2, 
1906.   No.  80623  D. 

The  Development  of  Electrical  Engi- 
neering Since  1890  (Die  Entwicklung  der 
Elektrotechnik  Seit  1890).  "  Hr.  Engel- 
mann.  Paper  before  the  Aachen  Section 
of  the  Verein,  giving  a  general  review. 
2500  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Nov.  10  1906.  No.  80619  D. 
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Accounting. 

^  Cost  Accounts.  James  Marwick.  Con- 
siders some  of  the  points  which  should  be 
covered  in  a  cost  system  and  related  mat- 
ters. 1800  w.  Eng  Rec — Nov.  17,  1906. 
No.  80508. 

Manufacturing  Accounting  and  Cost 
keeping.  John  R.  MacNeille.  The  first 
of  a  series  of  articles  tracing  through  the 
various  stages  of  production,  the  methods 
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of  accounting  and  the  figuring  of  the  cost 
of  prodrrtion.  5000  w.  Business  Wld — 
Nov.  m.  1906.  Serial.  1st  part.  No. 
80513. 

Cost  Accounting  in  the  Brass  Foundry. 
D.  C.  Eggleston.  Outlines  a  system  which 
has  been  gradually  developed  to  meet  the 
requirements  of  a  large  manufacturing 
works.  1200  w.  Ir  Age — Nov.  15,  1906. 
No.  80387. 
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Metallurgical  Accounts.  Philip  Henry 
Argall.  Discusses  the  accountancy  neces- 
sary for  a  smelter,  its  difficulties,  and 
gives  forms  and  statements  proposed  for 
use.  2500  w.  Min  &  Sci  Pr — Nov.  10, 
1906.   No.  80398. 

Apprenticeship. 

Modern  Adaptations  of  the  Apprentice- 
ship System.  O.  M.  Becker.  A  review, 
of  the  difficulties  in  securing  a  sufficient 
number  of  trained  mechanics,  under 
modern  shop  methods,  and  of  the  systems 
adopted  by  a  number  of  successful  Ameri- 
can employers  for  the  training  and  edu- 
cation of  new  hands.  3000  w.  Engineer- 
ing Magazine— Dec,  1906.    No.  80693  B. 

The  Apprenticeship  System  in  America. 
Luther  D.  Burlingame.  Discusses  its  re- 
lation to  trade  schools  and  the  influence 
of  each  on  American  exports.  3000  w. 
Cassier's  Mag— Nov.,  1906.   No.  80213  B. 

A  Plan  to  Provide  for  a  Supply  of 
Skilled  Workmen.  Magnus  W.  Alex- 
ander. Outlines  the  training  given  by  the 
General  Electric  Co..  at  the  Lynn  Works, 
and  gives  suggestions  to  manufacturers 
for  providing  a  constant  supply  of  skilled 
workmen.  7500  w.  Pro  Am  Soc  of  Mech 
Engrs  (Sup)— Nov.,  1906.    No.  80549. 

Canada. 

Industrial  Development  of  Canada.  A 
review  of  recent  rapid  development  and 
the  conditions  affecting  industries.  4700 
w.  Am  Mach — Vol.  29.  No.  44.  No. 
80171. 

Education. 

Mining  Education.  Prof.  J.  A.  Wilkin- 
son. Discusses  the  training  required,  the 
preliminary  education,  college  training, 
and  post-graduate  work.  6000  w.  Jour 
Chem,  Met  &  Min  Soc  of  S  Africa— Aug., 
1906.   No.  80391  E. 

Organization  of  the  Society  for  the 
Promotion  of  Industrial  Education.  A  re- 
port of  the  meeting  for  organization  on 
Nov.  16,  1906,  at  Cooper  Union,  New 
York  City.  2500  w.  Am  Mach — Vol.  29. 
No.  47.   No.  80553. 

The  Engineering  School  of  Cambridge 
University.  Gives  information  concern- 
ing the  University  in  general,  and  es- 
pecially considers  the  engineering  schools. 
5000  w.  Engng — Nov.  2,  1906.  Serial. 
1st  part.  No.  80356  A. 

The  Technical  Schools  of  Germany 
(Les  Ecoles  Techniques  Allemandes). 
Andre  Pelletan.  A  review  of  students, 
courses  and  methods,  with  plans  of 
laboratories,  of  the  technical  high  schools 
of  Germany,  with  some  reference  to  tech- 
nical education  in  other  countries. .  9000 


w.  Rev  de  Metallurgie — Nov.,  1906.  No. 
80635  E+F. 
Invention. 

Profitable  Mechanical  Invention.  Tha- 
leon  Blake.  In  the  present  article  the 
change  brought  about  by  mechanical 
engineers  who  are  professional  inventors 
is  discussed,  and  the  mistakes  of  un- 
trained inventors.  1800  w.  Sci  Am — 
Nov.  3,  1906.  Serial.  1st  part.  No. 
80186. 

Management. 

Modern  Factory  Management.  Egbert 
P.  Watson.  Discusses  some  phases  of 
shop  administration,  illustrating  by  ex- 
amples the  qualities  of  a  successful  man- 
ager, and  considering  the  changes  that 
have  recently  been  introduced.  3500  w.' 
Cassier's  Mag— Dec,  1906.    No.  80745  B. 

Economy  in  Shop  Management — Con- 
ditions Leading  to  Minimum  Costs  of 
Production.  D.  C.  Egglejton.  Sugges- 
tions for  saving  in  prime  costs.  1300  w. 
Am  Mach— Nov.  15,  1906.   No.  80389. 

Mexico. 

Mexico  and  Her  Opportunities.  Win- 
thrope  Scarritt.  Describes  this  country 
and  outlines  its  history,  and  gives  infor- 
mation regarding  its  industries  and  op- 
portunities for  investment  of  capital. 
4500  w.  Cassier's  Mag — Nov.,  1906  No. 
80207  B. 

Panics. 

Economic  Crises,  Their  Causes  and 
Prevention  (Wirtschaftliche  Krisen  Ihre 
Ursachen  und  Ihre  Verhutung).  Dr. 
Flechtner.  Discussion  of  the  influence  of 
excessive  production,  changes  in  the 
money  metals,  speculation  and  other 
causes  of  business  depression^  the  effect 
of  cartels  or  trusts  in  preventing  panics, 
etc.  2500  w.  Zeitschr  d  Ver  Deutscher 
Ing— Oct.  20,  1906.  No.  80602  D. 
Patents. 

Patents  as  a  Factor  in  a  Manufacturing 
Business.  Edwin  J.  Prindle.  A  con- 
cluding paper  of  a  very  important  series, 
dealing  with  the  business  law  and  ruling 
decisions  as  to  patents  for  inventions  made 
by  employees.  It  shows  how  ownership 
would  be  decided  or  should  be  secured 
under  all  ordinary  conditions.  4000  w. 
Engineering  Magazine — Dec,  1906.  No. 
80699  B. 
Transportation. 

Transportation  on  Railways  and  Water- 
ways (Die  Transportverhaltnisse  auf 
Eisenbahnen  und  Wasserstrassen).  Carl 
Schott.  A  general  discussion  of  heavy 
freight  transportation  in  America  and 
Germany,  particularly  on  German  water- 
ways. 5000  w.  Zeitschr  d  Ver  Deutscher 
Ing— Oct.  27,  1906.    No.  80605  D. 
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Armored  Cruiser. 

The  Russian  Armored  Cruiser  "  Rurik." 
Plan,  dimensions  and  particulars  of  this 
recently  launched  vessel,  describing  the 
armament,  propelling  machinery,  and 
pumping  and  draining  arrangements.  3000 
w.   Engng— Nov.  16,  1906.   No.  80725  A. 

Battleships. 

Speed  in  Battleships.  An  editorial  re- 
view of  the  expressed  views  of  Capt.  A. 
F.  Mahan,  on  the  value  of  speed  in  a 
battleship,  as  given  in  a  recent  paper  on 
the  battle  of  the  Sea  of  Japan.  5000  w. 
Engng— Nov.  16,  1906.   No.  80728  A. 

The  British  Battleship  "  Dreadnaught " 
(Le  Cuirasse  Anglais  "Dreadnaught")- 
L.  Piaud.  Illustrated  description.  4000  w. 
Genie  Civil— Nov.  3,  1906.   No.  80628  D. 

Ferry  Boat. 

The  FireProof  Ferry  Boat.  F.  L.  Du 
Bosque.  Read  before  the  Soc.  of  Nav. 
Archts.  &  Marine  Engrs.  Considers  some 
of  the  causes  of  fire  in  ferry-boats  and  the 
precautions  taken,  and  gives  an  illustrated 
description  of  the  Hammerton,  which  will 
be  used  between  Camden  and  Philadel- 
phia. 2000  w.  Naut  Gaz — Nov.  22,  1906. 
No.  80582. 

Ice  Breaking. 

Ice  Breaking  Steamer  for  the  St.  Law- 
rence. Illustration,  with  brief  description 
of  the  "  Lady  Grey,"  a  vessel  built  for  the 
Canadian  Government.  700  w.  Marine 
Rev— Nov.  15,  1906.   No.  80427. 

Lubrication. 

See  Mechanical  Engineering,  Steam 
Engineering. 

Mauretania. 

The  25^-Knot  Cunard  Liner  "  Maure- 
tania." Illustrated  description  of  this  new 
turbine  vessel,  and  matters  relating  to  its 
equipment.  1500  w.  Sci  Am — Nov!  3, 
1906.   No.  80185. 

Propulsion. 

Note  on  the  Cavitation  of  Screw-Pro- 
pellers.  Sydney  Walker  Barnaby.  Re- 
marks on  recent  experiments  and  the 
methods  of  avoiding  cavitation.  Also 
gives  tables  and  formulae.  2000  w.  Inst 
of  Civ  Engrs.— No.  3632.  No.  80546  N. 

On  the  Propulsive  Power  of  Screws 
Necessary  to  Avoid  Cavitation.  Jacques 
Augustin  Normand.  Consideration  of 
this  subject,  givinsr  calculations  to  deter- 
mine the  necessary  propulsive  power  of 
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screws.  1200  w.  Inst  of  Civ  Engrs — No. 
3600.   No.  80538  N. 

Rudder. 

A  Combined  Double  Rudder  and  Steer- 
ing Gear.  An  illustrated  description  of 
this  device,  invented  by  E.  Smethurst. 
700  w.  Engr,  Lond— Oct.  26,  1906.  No. 
80312  A. 

Safety  at  Sea. 

Absolute  Safety  at  Sea.  Joseph  R.  Old- 
ham. Describes  a  1200-ft,  170,000  h.  p. 
steamship  which  the  writer  believes  will 
give  absolute  safety  at  sea,  and  he  believes 
will  be  built  within  25  years.  2500  w, 
Cassier's  Mag— Nov.,  1906.   No.  80208  B. 

Salving. 

The  Salving  of  the  Guns  of  H.  M.  S. 
"  Montasru."  An  illustrated  account  of 
very  interesting  work  in  connection  with 
the  saving  of  the  ordnance  of  this 
stranded  ship.  3000  w.  Engng — Nov.  9, 
1906.   No.  80493  A. 

Signals. 

The  Coston  Night  Signal.  First  Aid  in 
Life  Savins.  Gives  the  history  of  this  in- 
vention for  marine  use.  Ills.  2000  w. 
Naut  Gaz— Nov.  15,  1906.    No.  80394. 

Submarines. 

The  Catastrophe  of  the  French  Sub- 
marine Lutin.  W.  H.  White.  An  account 
of  the  foundering  of  this  vessel  while 
practicing  on  the  17th  of  October,  briefly 
describing  the  condition  of  the  vessel 
when  raised  and  placed  in  dry-dock.  1*500 
w.  Engrr,  Lond — Nov.  9,  1906.  No. 
80502  A. 

Turbines. 

The  Turbine  Propelled  Steamer  Kaiser. 
Dr.  Alfred  Gradenwitz.  Illustrated  de- 
scription of  this  express  steamer  of  the 
Hamburg-American  Line.  1200  w.  Int 
Marine  Engng— Dec.  1906.   No.  80561  C. 

The  First  American-Built  Turbine-Pro- 
pelled Steamship.  Describes  the .  "  Gov- 
ernor Cobb,"  giving-  many  illustrations. 
2500  w.  Naut  Gaz — Nov.  1,  1906.  No. 
80232. 
Yacht. 

Khedive's  Turbine  Yacht  Mahroussa. 
An  interesting  illustrated  account  of  this 
reconstructed  vessel,  now  a  three-screw 
turbine  vessel  of  marked  elegance.  1600 
w.  Engr,  Lond — Nov.  16,  1906.  No. 
.  80731  A. 
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AUTOMOBILES. 

Aerocar. 

A  Description  of  the  Model  D  Aerocar. 
A  2,000-pound  car  with  a  four-cylinder 
air-cooled  motor  rated  at  20  h.  p.,  carry- 
ing five  passengers.  1400  w.  Automobile 
— Nov.  15,  1906.   No.  80402. 

Ambulance. 

A  Scotch  Automobile  Ambulance.  Brief 
description  with  illustrations.  400  w. 
Automobile — Nov.  is.  1906.   No.  80401. 

Bentall. 

The  Bentall  Petrol  Cars.  An  illustrated 
description  of  a  new  British  car.  •  1200  w. 
Auto  Jour — Nov.  17,  1906.    Serial.  1st 
part.    No.  80706  A. 
Bodies. 

Building  of  an  Automobile  Body.  Illus- 
trates and  describes  the  process  of  con- 
struction of  limousines  at  the  Detroit 
factory.  600  w.  Automobile — Nov.  1, 
1906.   No.  80198. 

Chenard-Walcker. 

The  16-20  H.  P.  Chenard-Walcker  Car. 
Illustrates  and  describes  the  improve- 
ments to  appear  in  the  1907  model.  1000 
w.  Autocar— Nov.  17,  1906.  No.  80705  A. 

Deasy. 

The  24-H.  P.  Deasy  Car.  Illustrates 
and  describes  this  all-British  touring-car, 
and  its  novel  features  of  construction. 
2500  w.  Auto  Jour — Nov.  10,  1906. 
Serial.    1st  part.   No.  80464  A.  . 

Electric  Vehioles. 

Electric  Vehicles  (Elektrische  Kraft- 
wagen).  Dr.  E.  Sieg.  Illustrated  re- 
view of  recent  progress  in  electric  auto- 
mobiles and  their  use  in  cities.  2500  w. 
Elektrotech  Zeitschr — Nov.  1,  1906.  No. 
80659  B. 

History. 

.  Ten  Years  Progress  of  the  Motor  Car 
Movement.  Reviews  the  early  history, 
and  the  development  of  the  modern  car 
from  1885  to  the  present  day;  giving  the 
history  of  the#  automobile  movements  in 
the  United  Kingdom,  and  the  sport  of 
motor  car  racing.  Ills.  389O0  w.  Motor 
Car  Jour — Oct.  27,  1906.  No.  80289  A. 
Iris. 

The  "Iris"  Six-Cylinder  Motor  Car. 
Describes  a  new  type  of  these  cars  in 
which  there  have  been  introduced  im- 
provements of  interest.  Ills.  2000  w. 
Engng— -Nov.  9,  1906.  No.  80497  A. 
Mercedes. 

The  1907  Mercedes  Cars.  An  illustrated 
detailed  description  of  the  35-h.  p.  model. 
2000  w.   Auto  Jour— Nov.  10,  1906.  No. 
80465  A. 
Metallurgique. 

The  Metallurgique  Petrol  Car.  Illus- 
trates and  describes  the  recent  cars  of 
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this  make,  which  have  undergone  con- 
siderable modification  in  construction. 
They  are  of  the  live-axle  type.  1200  w. 
Auto  Jour — Nov.  10,  1906.   No.  80466.  A. 

The  60-80  H.  P.  Metallurgique  Car. 
Illustrated  detailed  description  of  a  new 
model  built  in  Belgium.   600  w.  Autocar 
—Nov.  3,  1906.   No.  80343  A. 
Napier. 

The  1907  6-Cylinder  Napier  Cars.  An 
illustrated  article  describing  the  improve- 
ments introduced  in  the  latest  cars  of  this 
firm.  1500  w.  Auto  Jour — Nov.  17,  1906. 
No.  80707  A. 

New  Engine  Co. 

The  New  Engine  Company's  Motor- 
Car.  Illustrated  description  of  an  inter- 
esting new  design  exhibited  at  Olympia. 
Plate.  2400  w.  Engng — Nov.  g,  1906. 
No.  80496  A. 

The  N.  E.  C.  Petrol  Carriage.  An  il- 
lustrated detailed  description  of  a  new 
British-built  car,  with  engine  beneath  the 
body.  2700  w.  Auto  Jour— Nov.  3,  1906. 
Serial.   1st  part.   No.  80340  A. 

New  Models. 

The  1907  Models.  Illustrates  and  de- 
scribes the  1907  Stearns,  the  Wayne, 
Logan  model  M,  the  Stoddard-Dayton, 
and  the  Dorris  model  B.  6000  w.  Auto- 
mobile— Nov.  22,  1906.   No.  80569. 

Omnibus. 

Operating  Costs  of  the  Modern  Auto- 
Bus.  H.  Vellguth.  Abstract  translation 
from  the  Archiv  jur  Eisenbahnwesen. 
Gives  approximate  costs  of  auto-bus  ser- 
vice in  Germanv  and  England,  explaining 
the  conditions.  1200  w.  m  St  Ry  Jour — 
Nov.  17,  iqo6.   No.  80454  C. 

The  Edinburgh  Motor  Omnibus  Ser- 
vice. Map  and  description  of  the  Scottish 
Motor  Traction  Company's  installation 
and  its  operation.  Ills.  2500  w.  Tram 
&  Ry  Wld— Nov.  1,  1906.   No.  80488  B. 

Pneumatic  Hub. 

The  "  Simplex  "  Pneumatic  Hub.  Re- 
marks on  the  action  of  such  hubs,  with 
illustrated  description  of  the  construc- 
tional details.  2500  w.  Auto  Jour — Oct. 
27,  1906.   No.  80291  A. 

Pullman. 

The  New  York  Company's  1907  Pull- 
man Car.    Illustrated  description  of  the 
Model  E  touring  car.    1200  w.  Auto- 
mobile— Nov.  1,  1906.   No.  80100. 
Radiators. 

Concerning  Radiators  and  Their  Func- 
tions. M.  Baudry  de  Saunier.  An  illus- 
trated article  discussing  automobile  water 
coolers,  and  radiators  of  various  types. 
1500  w.  Automobile — Nov.  8,  1906.  No. 
80318. 

?  articles.   See  page  679. 
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Remodeling. 

How  to  Improve  an  Old  Car.  Victor 
Lougheed.  Suggestions  for  bringing  an 
old  car  into  the  best  possible  working 
condition.  2000  w.  Automobile — Nov.  8, 
1906.  Serial.  1st  part.  No.  80317. 
Rim. 

A  New  Removable  Rim.  Illustrated 
description  of  the  rim  invented  by  Dr. 
Doolittle  of  Toronto.   1200  w.  Autocar — 
Nov.  17,  1906.   No.  80704  A. 
Siddeley. 

The.  Siddeley  30-Horse-Power  Motor- 
Car.  Illustrated  detailed  description  of  a 
new  design  on  exhibition  at  the  Olympia 
Show.  Plate.  2000  w.  Engng — Nov.  9, 
1906.  No.  80495  A. 
Side  Slips. 

The  Debatable  Problem  of  Side  Slios. 
Thomas  L.  White.  Begins  a  study  of  the 
cause  and  remedy.  1800  w.  Automobile 
— Nov.  15,  1906.    Serial.    1st  part.  No. 

80399. 
Singer. 

The  New  Singer  Cars.    Describes  and 
illustrates  details  of  the  1907  model  of 
this  company.    1200  w.  Autocar — Nov. 
3,  1906.   No.  80342  A. 
Sunbeam. 

The  New  Sunbeam  Cars.  Begins  an 
illustrated  detailed  description  of  the  new 
six-cylinder  touring-car  of  this  company. 
1200  w.  Autocar — Nov.  10,  1906.  Serial. 
1st  part.  No.  80469  A. 
Thomas. 

Details  of  the  1907  Thomas  "Flyer." 
Illustrates  and  describes  the  changes  in- 
troduced. 1400  w.  Automobile — Nov.  15, 
1906.   No.  80400. 

Thornycroft. 

The  30-H.  P.  Thornycroft  Car.  Brief 
illustrated  description  of  a  new  model — 
a  four-cylinder  30-h.  p.  car.  900  w.  Auto 
Jour— Nov.  17,  1906.  No.  80708  A. 

Town  Carriages. 

Town  Carriage  Competition.  Gives 
awards  and  judges'  report,  with  many 
illustrations  of  the  cars.  3300  w.  Auto 
Jour— Nov.  3,  1906.   No.  80341  A. 

Training. 

Training  the  Novice  to  Drive.  Illustra- 
tion, with  brief  description  of  the  device 
adopted  at  the  Victoria  Street  Motor 
Garage,  London.  600  w.  Auto  Jour — 
Nov.  10,  1906.  No.  80467  A. 
Vauxhall. 

The  12-16- H.  P.  Vauxhall  Can  The 
present  number  describes  the  engine  of 
this  new  car.   900  w.  Autocar — Nov.  10, 
1906.    Serial.    1st  part.    No.  80468  A. 
Weigel. 

The  40  H.  P.  Weigel  Gear-Driven  Car. 
Illustrates  and  describes  details  of  this 
car.    2000  w.  Autocar — Oct.  27,  1906. 
No.  80292  A. 
White. 

Steam  Plant  of  the  White  Motor  Car. 
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R.  C.  Carpenter.  An  illustrated  descrip- 
tion of  this  plant  and  the  results  of  a 
series  of  tests,  as  an  example  of  what  can 
be  accomplished  in  the  use  of  steam  of 
high  pressure  and  with  a  high  degree  of 
superheat.  6800  w.  Pro  Am  -Soc  of 
Mech  Engrs— Nov.,  1906.    No.  80523  C. 

The  1907  White  Steam  Cars:  Remarks 
on  the  stages  of  progress  in  these  cars, 
with  illustrated  description  of  two  new 
models  and  a  radical  modification  of  sys- 
tem. ^800  w.  Auto  Jour — Nov.  17,  1906. 
No.  80709  A. 

COMBUSTION  MOTORS. 

Alcohol. 

Alcohol  as  a  Motor  Fuel.    A.  J.  Mc- 
Kinney.   Briefly  considers  the  advantages 
and  claims  as  a  fuel.   1700  w.   Autocar — 
Oct.  27,  1906.   No.  80294  A. 
Gas  Engines. 

Coal  Gas  for  Motive  Power  and  Heat- 
ing. Dugald  Clerk.  Advocates  the  gas 
engine,  driven  by  town  gas,  giving  infor- 
mation in  regard  to  its  efficiency  and  cost 
of  ODeration  as  compared  with  various 
fuels.  4000  w.  Gas  Wld — Nov.  10,  1906. 
No.  80463  A. 

Experiments  to  Determine  the  Condi- 
tions in  a  Gas  Engine  Cylinder.  Abstract 
of  a  paper  by  Dugald  Clerk,  on  the  phe- 
nomena of  the  working  fluid  in  the  cylin- 
der of  the  internal-combustion  engine. 
Presented  to  the  Royal  Society.  2500  w. 
Eng  Rec— Nov  17,  1906.    No.  80505. 

Large  Gas  Engines.  H.  A.  Humphrey. 
Second  lecture  at  Olympia.  Considers 
types  and  some  of  their  characteristics. 
3500  w.  Jour  Gas  Lgt— Oct.  23,  1906.  No. 
80288  A. 

Progress  and  Experience  in  the  Con- 
struction of  Large  Gas-Engines.  H.  Bonte. 
(Abstract.)  Deals  with  structural  details, 
the  operation,  the  relation  between  the 
power  and  dimensions,  their  application, 
etc.  Ills.  4000  w.  Engng — Nov.  2,  1906, 
No.  80360  A. 
Gasoline  Motors. 

Light- Weight  Gasoline  Motors  for 
Aeronautical  Work.  Illustrated  descrip- 
tion of  the  new  Levavasseur  motor.  1500 
w.    Sci  Am  Sud — Nov.  24,  1906.  No. 

80594. 
Ignition. 

Electrical  Ignition  in  Internal  Combus- 
tion Engines.  F.  W.  Springer.  A  review 
of  the  writer's  investigations  to  determine 
the  most  advantageous  features  to  be  em- 
bodied in  the  construction  of  apparatus 
for  this  purpose.  2500  w.  Elec  Wld — 
Nov.  24,  1906.  Serial.  1st  part.  No. 
80590. 
Petroleum  Engine. 

The  Koerting  200-Horse-Power  Valve- 
less  Two-Cycle  Petroleum  Engine  for 
Submarine  Boats.  Describes  this  inter- 
esting internal-combustion  motor,  illus- 
trating ti  e  testing-shop,  and  details  of  the 
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engine,  iooo  w.  Sci  Am  Sup — Nov.  10, 
1906.   No.  8027^. 

HEATING  AND  COOLING. 
Ancient  Methods. 

Ancient  Heating  Methods.  Charles  F. 
Hauss.  Illustrates  and  describes  the  char- 
coal pans  or  braziers  used,  discussing  the 
effect  of  the  products  of  combustion  and 
their  efficiency.  2500  w.  Met  Work — 
Nov.  24,  iqo6..  No.  80568. 
Cooling. 

Heat-Dissipation  with  Especial  Refer- 
ence to  the  Annealing  of  Plate  Glass. 
Discusses  some  of  the  problems  having  a 
direct  bearing  on  the  annealing  of  glass 
sheets.  Ills.  12700  w.  Pro  Engrs'  Soc 
of  W  Penn— Nov.,  1906.   No.  80531  D. 

Electric  Heating. 

The  Prometheus  System  of  Electric 
Heating.  This  system  consists  primarily 
of  resistances  composed  of  metallic  films 
deposited  on  insulating  bases,  the  metallic 
film  being  protected  by  enclosure  in  a 
metallic  case,  from  which  it  is  insulated. 
Ills.  1500  w.  Mech  Engr— Oct.  27,  1906. 
No.  80299  A. 

Fan  Blowers. 

The  Realm  of  the  Fan  Blower.  Walter 
B.  Snow.  Illustrates  and  describes  some 
of  the  many  applications  made  of  fan 
blowers.  2000  w.  Cassier's  Mag — Nov., 
1906.   No.  80212  B. 

Furnace  Heating. 

Highest  Economy  in  Furnace  Heating. 
Considers  the  proper  temperatures,  venti- 
lation and  coal  consumption  for  different 
outside  temperatures.  2000  w.  Met  Work 
— Nov.  10,  1906.   No.  80264. 

Garages. 

Heating  Motor  Houses.    Considers  the 
methods  and  difficulties,  suggesting  appa- 
ratus.   2000  w.    Autocar— Oct.  27,  1906. 
No.  80293  A. 
Hot-Water. 

A  Rapid  Current  Hot  Water  Heating 
System.  Illustrates  and  describes  a  sys- 
tem used  recently  in  Germany  and  Eng- 
land, known  as  the  Bruckner  system.  The 
rapid  circulation  of  the  water  is  produced 
by  a  short  length  of  nipe  in  which  steam 
separation  and  emulsion  take  place.  1000 
w.     Eng  News — Nov.  22,   1906.  No. 

80555. 
Indirect  Heating. 

Indirect  Gravity  Heating.  E.  T.  Child. 
Gives  simple  and  reliable  methods  for  de- 
termining the  amount  of  radiating  surface 
and  the  flue  and  register  'sizes  for  varying 
heights.  Also  editorial.  1600  w.  Met 
Work — Nov.  3-,  1906.  No.  80206. 
Low  Temperatures. 

Low  Pressures :  The  Death  of  Matter. 
Georges  Claude.  Translated  from  UAir 
Liquide,  by  B.  F.  Isherwood.  Discusses 
the  change  of  views  brought  about  bv  the 
search-  for  the  absolute  zero.  3000  w. 
Jour  Fr  Inst — Nov.,  1906.    No.  80408  D. 


Refrigeration. 

Closing  Down  a  Plant.  J.  C.  Calhoun. 
Valuable  suggestions  in  regard  to  what  to 
do  when  closing  down  an  ice  making  or 
refrigerating  plant  prior  to  overhauling 
or  repairing.  2200  w.  Ice  &  Refrig — 
Nov.,  1906.  Serial.  1st  part.  No.  80223  C. 

Overhauling  the  Ice  Plant.  E.  T. 
Skinkle.  Suggestions  on  overhauling  an 
ice  plant  when  shut  down  at  close  of  sea- 
son. 3300  w.  Ice  &  Refrig — Nov.,  1906. 
No.  80224  C. 

Planning  an  Absorption  Ice  Plant 
William  S.  Luckenbach.  Gives  details  of 
arrangement,  of  machinery  and  piping  in 
a  plant  operated  on  this  system.  2000  w. 
Engr,  U  S  A—No  v.  15,  1906.  No.  80435  C. 

The  Application  of  Mechanical  Re- 
frigeration to  Ice  Cream  Manufacture. 
Jos.  H.  Hart.  Briefly  describes  the  change 
in  methods  made  necessary  by  the  great 
quantities  of  ice  cream  required  for  large 
cities,  describing  a  refrigerating  plant  for 
ice  cream  making,  and  the  manufacture 
of  this  product.  2500  w.  Jour  Fr  Inst — 
Nov.,  1906.  No.  80409  D. 
Ventilation. 

A  Heterodox  View  of  Ventilation. 
Aims  to  show  wherein  the  downdraft 
system  is  wrong  and  to  explain  a  rational 
system  of  ventilation.  Ills.  2000  w.  Can 
Engr — Nov.,  1906.   No.  80272. 

HYDRAULICS. 
Fluid  Apparatus. 

Remarks  on  Some  Fluid  Apparatus. 
John  Richards.  A  lecture  delivered  at 
the  University  of  California.  On  the 
force-  of  waves,  centrifugal  pumps,  etc 
2000  w.  •  Cal  Jour  of  Tech — Nov.,  1906. 
No.  8041 1. 
Pumping  Plants. 

A  Comparison  of  the  First  Cost  and 
Cost  of  Operation  of  Pumping  Plants 
Driven  by  Steam  and  Oil  Engines.  Fran- 
cis Head.  Gives  a  comparison  of  the 
■prices  submitted  to  the  City  of  Philadel- 
phia for  bids  on  low-lift  pumping  ma- 
chinery for  the  Torresdale  filters.  Ills. 
1300  w.  Pro  Engrs'  Club  of  Phila — Oct., 
1906.   No.  80234  D. 

Pumping  Plant  at  Portsmouth  Dock- 
yard. Illustrates  and  describes  a  salt- 
water pumping-plant  introduced  to  supply 
the  fire  services,  and  also  water  for  other 
purposes  for  which  sea-water  is  as  suit- 
able as  fresh.  700  w.  Plate.  Engne — 
Nov.  2,  1906.   No.  80359  A. 

Foundations  for  Pamping  Engines. 
Charles  A.  Hague.  Discusses  a  number 
of  cases  and  the  conditions  to  be  met,  and 
the  methods  of  successfully  preparing  the 
foundations  for  the  engines.  5600  w. 
Cassier's  Mag — Nov.,  1906.  No.  802 11  B. 
Rotary  Pump. 

Test  of  a  Rotary  Pump.  W.  B.  Gregory. 
Describes  the  plant  tested,  the  property  of 
the  Abbeville,  La.,  Canal  Company,  used 
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to  furnish  water  for  rice  irrigation;  also 
the  tests  made,  giving  r  isults.  Ills.  3000 
w.   Pro  Am  Soc  of  Mech  Engrs  (Sup) — 
Nov.,  1906.   No.  80550. 
Suction  Pipes. 

Suction  Pipes.  H.  Aughtie.  How  to 
determine  the  limiting  height  of  the  suc- 
tion pipe  of  a  pump.  800  w.  Mech  Engr 
—Nov.  10,  1906.   No.  80^76  A. 

MACHINE  WORKS  &  FOUNDRIES. 
Casting  Plant. 

A  Modern  Car  Wheel  Casting  Plant. 
Illustrated  detailed  description  of  the 
straight  floor  system  employed  in  the 
C,  M.  &  St.  P.  R.  Co.'s  new  foundry  at 
West  Milwaukee,  Wis.  3500  w.  Ir  Age 
— Nov.  8,  1906.  No.  80265. 
Castings. 

Making  Brass  Castings  on  End  in 
Snap  Flasks.  J.  A.  Smith.  Illustrates 
and  describes  the  method  used  by  the 
writer  with  success.  500  w.  Brass  Wld 
—Nov.,  1906.  No.  80514. 

Result  of  Pouring  Manganese-Bronze  in 
a  Pasty  Condition.  Erwin  S.  Sperry.  An 
explanation  of  the  treatment  this  material 
requires  to  obtain  satisfactory  results. 
Ills.  600  w.  Brass  Wld— Nov.,  1906. 
No.  80516. 

See  also  Railway  Engineering,  Motive 
Power  and  Equipment. 
Cores. 

Core  Making.  E.  L.  Rhead.  An  illus- 
trated article  considering  principally  the 
making  of  dry-sand  cores,  and  machines 
for  straight  cores.  4000  w.  Mech  Engr — 
Nov.  3,  1906.   No.  80346  A. 

Facing  Machine. 

Napier's  Barbette  Facing  Machine.  Il- 
lustrations, with  brief  description,  of  a 
powerful  machine  for  facing  the  gun- 
roller  paths  and  surface  for  .circular 
racks,  as  well  as  the  upper  faces  of  the 
barbettes  of  warships.  400  w.  Engng — 
Oct.  26,  1906.  No.  80307  A. 

Foundry. 

A  Light  Gray  Iron  Specialty  Fountry. 
Illustrated  detailed  description  of  a  plant 
in  Cleveland,  O.  2000  w.  Foundry — 
Nov.,  1906.   No.  80158. 

Foundry  Department  of  the  Lunken- 
heimer  Company,  Cincinnati,  O.  Illus- 
trated   detailed    description.     1700  w. 
Foundry — Nov.,  1906.    No.  80159. 
Foundry  Costs. 

How  Can  Foundry  Costs  be  Reduced 
(Wie  Konnen  die  Produktionskosten 
einer  Giesserei  Herabgezogen  Werden)  ? 
E.  Freytag.  Discussion  of  foundry 
economy  and  management.  Tables.  2000 
w.  Stahl  u  Eisen — Nov.  1,  1906.  No. 
80677  D. 
Furnaces. 

Fisher's  Improvement  in  Metal  Fur- 
naces. Illustrated  description  of  an  im- 
proved melting  furnace  which  is  con- 
sidered quite  a  departure  from  common 
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practice.    2000  w.    Ind  Wld — Nov.  3, 
1906.    No.,  80221. 
Grinding. 

A  Machine  for  Grinding  Concave  Fric- 
tion Disks.  H.  F.  Noyes.  Illustrated 
description  of  a  new  application  for  the 
grinding  machine,  designed  to  grind  the 
friction  disks  used  to  obtain  speed  varia- 
tion in  the  reversal  mechanism  of  the 
Landis  grinding  machine.  800  w.  Am 
Mach— Vol.  29.  No.  47-  No.  80552. 
Jigs. 

Drill  Jigs.  E.  R.  Markham.  States  the 
requirements  of  such  tools,  and  considers 
their  design  and  manufacture.  2000  w. 
Mach,  N  Y— Nov.,  1906.  Serial.  1st 
part.    No.  80169  C. 

Special  Tools  for  Drilling  Holes  ^  in 
Mine  and  Percussion  Fuses  and  Firing 
Rings.  W.  R.  Bowers.  Illustrates  and 
describes  some  special  jigs  for  this  work. 
1200  w.  Mach,  N  *Y — Nov.,  1906.  ,  No. 
80168  C. 

Lubricators. 

The  Construction  of  Force  Feed  Lubri- 
cators. Begins  a  description  of  types  of 
force  feed  lubricators,  with  illustrations 
showing  the  mechanism.  1100  w.  Auto- 
mobile— Nov.  1,  1906.  Serial.  1st  part. 
No.  80197. 

Melting. 

Some  Hints  on  Melting  Metals  and 
Alloys.  Walter  J.  May.  Suggestions 
for  securing  the  least  cost  in  fuel,  loss  of 
metal,  and  least  cost  in  crucibles.  2000  w. 
Prac  Engr — Nov.  2,  1906.  No.  80344  A. 
Mixtures. 

Foundry  Mixtures.  Dr.  Bradley  Stough- 
ton.  Read  before  the  Pittsburgh  Found. 
Assn.  An  illustrated  article  discussing  the 
effects  of  various  impurities  on  pig  iron. 
3500  w.  Ir  Age — Nov.  15,  1906.  No. 
80386. 
Patterns.  , 

A  Piston  Valve  Cylinder  Pattern.  H. 
J.  McCaslin.  Illustrates  and  describes  the 
construction  of  the  pattern,  the  core  box, 
and  the  molding.  2000  w.  Foundry — 
Nov.,  1906.   No.  80160. 

Making  Foundry  Patterns.  Walter  J. 
May,  in  English  Mech.  &  Wld.  of 
Science.  An  illustrated  article  discussing 
the  making  of  patterns.  3000  w.  Sci  Am 
Sup— Nov.  3,  1906.   No.  80188. 

Notes   on    Metal    Patterns.     H.  N. 
Tuttle.     Remarks  confined  to  patterns 
known  as  cards  or  gates.  2000  w.  Foun- 
dry— Nov.,  1906.   No.  80161. 
Perforating. 

A  New  Perforating  Machine.  Illus- 
trates and  describes  a  machine  adjustable 
to  any  length  of  sheet.    2700  w.  Am 
Mach— Vol.  29.   No.  44.   No.  80172. 
Planers. 

Shifting-Belt  Planer  Drive.  E.  H. 
Waring.  Comments  on  an  article  by  W. 
H.  Henley,  with  suggestions.  1600  w.  Am 
Mach— Vol.  29,   No.  45.   No.  80280. 
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Printing  Machine. 

A  New  Steel-Plate  Printing  and  Em- 
bossing Machine.  A.  Frederick  Collins. 
A  machine  that  inks,  stamps,  and  dejivers 
as  many  impressions  in  an  hour  as  the 
most  skilled  hand  stamper  can  turn  out 
in  a  day  is  illustrated  and  described,  iooo 
w.  Sci  Am — Nov.  10,  1906.  No.  80274. 
Repetition  Work. 

The  Need  for  Increasing  the  Attrac- 
tiveness of  Repetition  Work.  W.  O. 
Horsnaill.  Considers  the  main  factors 
that  tend  toward  the  discouragement  of 
ambition  among  the  younger  workmen, 
and  the  methods  adopted  to  meet  the 
difficulty.  1500  w.  Prac  Engr — Nov.  16, 
1906.  No.  80710  A. 
Riveter. 

A  New  Horizontal  Boiler  Riveter  In- 
stallation. Illustrates  and  describes  this 
apparatus  which  will  rivet  a  boiler  6  feet 
in  diameter,  with,  plates  up  to  10  feet  6 
inches  in  length.  500  w.  Eng  News — 
Nov.  8,  1906.  No.  80331. 
Shops. 

Modern  Machine  Shop  Requirements. 
Joseph  Horner.  Illustrates  and  describes 
the  aids  to  rapid  and  economical  output 
introduced  and  the  changes  in  methods. 
2500  w.  Cassier's  Mas: — Dec,  1906.  Serial. 
1st  part.   No.  80750  B. 

See  also  Civil  Engineering,  Construc- 
tion; Electrical  Engineering,  Miscellany ; 
Railway   Engineering,   Permanent  Way 
and  Buildings. 
Steel  Cutting. 

The  Cutting  of  Steel  by  the  Combus- 
tion Process.  S.  D.  V.  Burr.  Describes 
a  process  perfected  by  Felix  Jottrand,  a 
Belgian  engineer,  which  is  reported  both 
rapid  and  economical  and  capable  of  wide 
application.  900  w.  Ir  Age — Nov.  1,  1906. 
No.  80155. 
Threading.  # 

Pipe  Cutting  and  Threading  Machine. 
Illustrates  and  describes  a  new  machine 
for  this  work.    1000  w.    Ir  Tri  Rev — 
Nov.  1,  1906.   No.  80164. 
Tool  Construction. 

Some  Devices  Used  in  Machine  Tool 
Construction.  •  Thomas  R.  Shaw.  Pre- 
sents details  of  interest,  including  an 
adaptation  of  the  dropping  worm  box, 
with  automatic  knock-off  motion,  a  novel 
quick-acting  centre  for  supporting  man- 
drel, a  dividing  arrangement,  etc.  Ills. 
2000  w.  Mech  Engr — Nov.  3,  1906.  No. 
80347  A. 

MATERIALS  OF  CONSTRUCTION 

Abrasives. 

Alundum,  the  New  Abrasive.  An  ac- 
count of  a  valuable  material  for  grinding- 
wheels,  nearly  as  hard  as  diamond,  made 
by  the  power  of  Niagara  Falls.  1500  w. 
Am  Mach— Vol.  29.  No.  45.  No.  80281. 
Alloys. 

Bearing  Alloys.  Alfred  Suggate.  Read 
to,  the  Manchester  Students,  Inst,  of  Civ. 


Engrs.  Describes  some  of  the  conditions 
necessary  to  make  a  selected  alloy  a  suc- 
cess.. Deals  principally  with  white  metal. 
2800  w.  Engr,  Lond — Oct.  26,  1906. 
Serial.  1st  part.  No.  803 11  A. 
Bolts. 

Working  Strength  of  Bolts.  F.  E. 
Cardulls.  Discusses  the  stresses  due  to 
screwing  up  bolts  to  make  them  steam 
tight.  Ills.  2700  w.  Mach,  N  Y— Nov., 
1906.   No.  80166  C. 

Brass  Wire. 

The  Manufacture  of  Brass  Wire.  E.  J. 
Bolton.  Brief  discussion  of  the  important 
operations  in  the  manufacture.  2500  w. 
Ir  &  Coal  Trds  Rev— Oct.  26,  1906.  No. 
80315  A. 

Rubber. 

The  Mechanical  Examination  and 
Analysis  of  Manufactured  Rubber.  Re- 
views two  recent  papers,  one  by  Pierre 
Breuil,  the  other  by  Em.  Camerman,  con- 
taining interesting  information  regarding 
the  mechanical  properties  of  manufac- 
tured rubber  and  its  analysis.  Gives  a 
summary  of  the  results  obtained  by  differ- 
ent experimenters.  2000  w.  Eng  News — 
Nov.  22,  1906.  No.  80559. 
Solders. 

Solders.  Translated  from  Edmund 
Schlosser's  "  Das  Loten  und  die  Bearbei- 
tung  der  Metalled  A  classification  and 
discussion  of  these  mixtures  and  their 
manufacture  and  uses.  3000  w.  Sci  Am 
Sup— Nov.  10,  1906.  Serial.  1st  part.  No. 
80276. 
Steels. 

m  Special  Steels  for  Motor- Car  Construc- 
tion. Briefly  considers  nickel,  chrome, 
silicon,  tungsten,  vanadium,  and  chrome- 
nickel  steels.  3000  w.  Ir  &  Coal  Trds 
Rev— Oct.  26,  1906.   No.  80314  A. 

The  Influence  of  Nickel  and  Carbon  on 
Iron.  G.  B.  Waterhouse.  A  research 
considering  a  series  of  steels  of  constant 
nickel  with  varying  carbon  percentages. 
1200  w.  Elec-Chem  &  Met  Ind— Nov., 
1906.    Serial.    1st  part.    No.  80426  C. 

Brittleness  in  Steel.  C.  E.  Stromeyer. 
From  the  annual  report  for  1905  to  the 
Manchester  Steam  Users'  Assn.  Obser- 
vations made  in  English  boiler  plate  prac- 
tice. 2700  w.  Ir  Age — Nov.  22,  1906. 
No.  80512. 
Tool  Steel. 

The  Manufacture  of.  Tool  Steel.  E.  T. 
Clarage.  ^  Address  before  the  N.-W.  Ry 
Club,  giving  facts  of  interest  in  regard  to 
this  industry.  3000  w.  Am  Mach — Vol 
29.    No.  44.    No.  80174. 

The  Development  of  High-Speed  Steel 
in  Germany  (Die  Entwicklung  des  Schnell- 
arbeitstahles  in  Deutschland).  O.  Thall- 
ner.  History,  chemical  analyses,  descrip- 
tion of  processes  of  manufacture,  micro- 
graphs, practical  experience.  6000  w. 
Zeitschr  d  Ver  Deutscher  Ing — Oct.  20,, 
1906.   No.  80600  D. 
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Waste. 

Utilization  of  Waste  Materials.  Dr. 
Theodor  Koller.  The  present  article  con- 
siders wood  waste,  and  horn  shavings. 
5500  w.  Sci  Am  Sup — Nov.  10,  1906. 
Serial.    1st  part.   No.  80279. 

MEASUREMENT. 

Dynamometer.' 

Improved  Transmission  Dynamometer. 
W.  F.  Durand.    Illustrated  description. 
1000  w.    Pro  Am  Soc  of  Mech  Engrs — 
Nov.,  1906.    No.  80529. 
Extension  Heat. 

The  Heating  of  Metals  in  Tension 
Tests  (Die  Warmevorgange  Beim  Langen 
von  Metallen).  Dr.  H.  Hort.  Illustrated 
description  of  experiments  on  bars  of 
iron,  of  copper  and  of  steel,  to  determine 
the  heating  effects  above  the  elastic  limit. 
2500  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Nov.  10,  1906.  No.  8o6i8~D. 
Flow. 

The  Flow  of  Fluids  in  a  Venturi  Tube. 
Edgar  Park  Coleman.  Describes  tests 
showin~  that  the  Venturi  tube  is  an  instru- 
ment of  convenience  and  precision  when 
used  for  measuring  the  quantity  of  air  or 
gas  (and  in  some  cases  of  steam)  flowing 
through  it.  Ills.  2000  w.  Pro  Am  Soc 
of  Mech  Engrs — Nov.,  1906.  No.  80527. 
Friction. 

Testing  Machine  for  Oils,  Bearings,  and 
Journals;  Cooper's  Hill  College.  Illus- 
trated description  of  a  machine  designed 
on  new  lines,  by  James  Hopps,  for  testing 
oils,  as  well  as  the  friction  of  journals 
and  bearings  of  different  alloys.  1200  w. 
Engng— Nov.  2,  1906.   No.  80358  A. 

International  Congress. 

The  Fourth  Congress  of  the  Interna- 
tional Association  for  the  Testing  of  Ma- 
terials, at  Brussels,  September,  1906  (IV. 
Congres  de  TAssociation  Internationale 
pour  l'Essai  des  Materiaux  de  Construc- 
tion, Bruxelles,  Septembre,  1906).  Illus- 
trated account  of  exhibits  and  subjects 
discussed.  Serial.  1st  part.  3000  w. 
Genie  Civil — Nov.  3,  1906.    No.  80629  D. 

Hetric  System. 

Our  Present  Weights  and  Measures  and 
the  Metric  System.  Henry  R.  Towne. 
An  argument  for  a  Technical  Commission 
to  study  and  report  upon  the  whole  ques- 
tion of  weights  and  measures.  12800  w. 
Pro  Am  Soc  of  Mech  Engrs — Nov.,  1906. 
No.  80525  C. 

Ifcouthpieces. 

The  Strength '  of  a  Mouthpiece  Ring 
and  Cover.  Gives  the  calculations  made 
for  figuring  the  strength  of  a  cover  and 
mouthpiece  ring,  calling  attention  to 
points  in  the  designing  of*  such  vessels. 
Ills.  2200  w.  Mach,  N  Y — Nov.,  1906. 
No.  80167  C. 

Nozzles. 

Flow  of  Air  in  Nozzles.  Frank  Foster. 
An  investigation,  especially  of  the  con- 
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ditions   in   ordinary   gas-turbine  work. 
1500   w.     Mech  Engr — Oct.   27,  1906. 
Serial.   1st  part.   No.  80297  A. 
Slide  Rules. 

Notes  on  Slide  Rules  (Note  Relative 
aux  Abaques  a  Alignement).  Dr.  G. 
Dumas.  Discussion  of  slide  rules,  for 
various  purposes,  and  of  their  theory. 
Diagrams.  Serial.  2  parts.  5500  w. 
Bull  Tech  d  la  Suisse  Romande — Oct.  25, 
Nov.  10,  1906.  No.  80642  each  B. 
Spring  Calculations. 

Dr.  Prodi's  Graphical  Table  for  the 
Calculation  of  Helical  Springs  (Abaque 
pour  le  Calcul  des  Dimensions  des  Res- 
sorts  Helicoidaux  Cylindriques  Etabli 
par  Dr.  R.  Proell).  Fritz  Krull.  Mathe- 
matical discussion  of  the  determination 
of  curves  and  tables.  Diagram.  1200  w. 
Rev  de  Mecanique — Oct.  31,  1906.  No. 
80637  E  +  F. 
Testing  Engineer. 

The  Testing  Engineer.  Chas.  .P.  Dud- 
ley. Address  (slightly  condensed)  de- 
livered before  the  Am.  Soc.  for  Test.  Mat. 
Remarks  on  the  work  of  the  testing  engi- 
neer and  the  preparation  needed.  4000  w. 
Elec  Jour — Nov.,  1906.  No.  80284. 
Torsion  Meter. 

A  New  Torsion  Meter  for  Measuring 
the  Power  of  Marine  Steam  Turbines. 
Frank  C.  Perkins.  Illustrated  description 
of  an  instrument  and  method  for  measur- 
ing the  power  of  steam'  turbines  when 
applied  to  ship  propulsion.  1000  w.  Int 
Marine  Engng — Dec,  1906.  No.  80562  C. 
Vibration. 

Instruments  for  Measuring  the  Second- 
ary Movements  of  Vehicles  in  Motion. 
M.  Sabouret.  Translated  from  the  French. 
Describes  apparatus  for  recording  sec- 
ondary movements,  combined  secondary 
movements,  and  divided  secondary  move- 
ments. Diagrams.  1000  w.  Eng  News — 
Nov.  15,  1906.   No.  B0445. 

POWER  AND  TRANSMISSION. 
Blast  Furnaces. 

Modern  Charging  Apparatus  for  Blast 
Furnaces  (Moderne  Hochofen-Begich- 
tungs-anlagen) .  Illustrated  description 
of  inclined  elevators  for  raising  the 
material  to  the  top  of  furnace,  built  by 
the  Benrath  Machine  Works.  2000  w. 
Stahl  u  Eisen — Nov.  1, 1906.  No.  80675  D. 
Blowing  Engine. 

A  New  Blowing  Engine  for  Steel 
Works  (Neue  Stahlwerks-Geblasema- 
schine)^  Oskar  Simmersbach.  Illustrated 
description  of  compound  steam  blowing 
engine,  with  indicator  diagrams.  1  plate. 
400  w.  Stahl  u  Eisen — Nov.  1,  1906.  No. 
80676  D. 
Cableway. 

A  Bleichert  Cableway  in  the  Mountains 
of  Northern  Argentina  (Die  Erschlies- 
sung  der  Nordargentinischen  Kordilleren 
Mittels   einer   Bleichertschen  Drahtseil- 
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bahn  fur  Guter  und  Personen).  G. 
Dieterich.  A  very  complete  illustrated 
description  of  an  aerial  tramway  for  pas- 
sengers and  freight,  from  Chilecito  to  the 
Famatina  copper  mines,  21.5  miles  long, 
overcoming  a  difference  of  elevation  of 
11,500  feet.  Serial.  1st  part.  3500  w. 
Zeitschr  d  Ver  Deutscher  Ing — Nov.  3, 
1906.    No.  80607  D. 

Wire  Rope  Tramway  Engineering.  S. 
S.  Webber.  An  illustrated  article  con- 
sidering this  means  of  transporting  and 
the  conveyors  and  appliances  used.  3800 
w.  Cassier's  Mag — Dec,  1906.  No. 
80749  B. 
Centrifugal  Machinery. 

The  Efficiency  of  Centrifugal  Venti- 
lators and  Pumps  (Die  Wirkungsgrade 
von  Ventilatoren  und  Zentrifugal- 
pumpen).  L.  Schiitt.  Theoretical  dis- 
cussion, with  confirmatory  experiments 
on  centrifugal  ventilating  fans.  Formulae, 
curve's  and  tables.  2000  w.  Zeitschr  d 
Ver  Deutscher  Ing — Oct.  20,  1906.  No. 
80603  D. 
Coal  Mines. 

Some  Notes  on  the  Mechanical  Equip- 
ment of  Collieries.  E.  M.  Hann.  Read 
before  the  Inst,  of  Mech.  Engrs.  De- 
scribes the  equipment  at  the  Bargoed  Col- 
liery. Electricity  is  extensively  used. 
4000  w.  Mech  Engr — Nov.  10,  1906.  No. 
80475  A. 
Compressed  Air. 

A  High  Duty  Air  Compressor.  O.  P. 
Hood.  Reports  the  results  found  in  a  test 
of  a  high  duty  air  compressor  installed  at 
the  Champion  copper  mine  at  Painesdale, 
Mich.  Ills.  3000  w.  Pro  Am  Soc  of 
Mech  Engrs— Nov.,  1906.   No.  80521  C. 

Measuring  the  Efficiency  of  Turbine 
Air-Compressors.  Discusses  a  point 
raised  in  a  letter  from  Mr.  Frank  Foster, 
as  to  how  far  it  is  legitimate  to  deduce 
the  hydraulic  efficiency  from  the  degree 
by  which  the  final  temperature  exceeds 
that  due  to  adiabatic  compression.  1000 
w.   Engng— Nov.  16,  1906.   No.  80727  A. 

Compressed  Air  Curves  and  Tables. 
L.  L.  Willard.  Gives  formulae  for  calcu- 
lating the  horse-power  required  to  com- 
press a  given  volume  of  free  air  to  a 
given  pressure  and  curves  plotted  from 
values  found,  with  tables.  800  w.  Com- 
pressed Air — Nov.,  1906.  No.  80390. 

Some  Recent  Advances  in  the  Applica- 
tion of  Compressed  Air.  W.  L.  Saunders. 
Remarks  on  methods  .  for  securing 
economy  in  the  use  of  compressed  air, 
and  the  advantages  that  have  followed. 
2200  w.  Cassier's  Mag — Dec,  1906.  No. 
80747  B. 
Cranes. 

150-Ton  Derricking  Crane  at  the  Im- 
perial German  Naval  Base,  Kiautschau, 
China.  Illustrated  description  of  an  in- 
teresting type  of  fixed  hammer  derricking 


crane,  electrically  operated.  1500  w.  Prac 
Engr — Nov.  2,  1906.   No.  80345  A. 

Crank  Mechanism. 

The  Determination  of  the  Revolving 
Masses  in  Crank  Mechanisms  (Die 
Ermittlung  der  Schwungmassen  im 
Schubkurbelgetriebe).  Richard  v.  Mises. 
A  mathematical  discussion  of  crank  and 
flywheel  problems  in  reciprocating  en- 
gines. Serial.  3  parts.  6500  w.  Zeitschr 
d  Oest  Ing  u  Arch  Ver — Oct.  19,  26,  Nov. 
2,  1906.  No.  80620  D. 

Department  Store. 

Engineering  Features  of  the  New 
Altman  Department  Store  Building,  New 
York.'  Brief  description  of  the  features 
which  furnish  power  for  elevators,  light- 
ing, bells,  and  all  requirements  of  this 
large  modern  dry-goods  business.  1600  w. 
Elec  Wld— Nov.  3,  1906.   No.  80256. 

Electric  Driving. 

Electrical  Equipment  of  the  Bath  Port- 
land Cement  Company,  Bath,  Pa.#  Illus- 
trated description  of  the  applications  of 
induction  motors  in  this  plant.  2200  w. 
Elec  Rev,  N  Y— Nov.  17,  1906.  No. 
80429. 

•  Electric  Motor  Drive.  George  H. 
Schaeffer.  A  short  comparison  between 
belt-driven  and  motor-driven  machinery, 
giving  the  advantages  of  the  latter.  1000 
w.    Am  Mach — Vol.  29.    No.  44.  No. 

80173. 
Elevator  Accidents. 

The  Prevention  of  Elevator  Accidents. 
Reginald  Pelham  Bolton.  Deductions 
from  a  large  grouo  of  accidents  recently 
studied  by  the  author  as  an  expert,  point- 
ing out  the  specific  causes  arid  indicated 
preventives.  Also  discusses  the  present 
very  unsatisfactory  position  of  the  acci- 
dent companies  and  insoectors,  and  sug- 
gest a  system  of  insurance  which  should 
really  insure.  2500  w.  Engineering  Maga- 
zine— Dec,  1906.  No.  80698  B. 
Elevators. 

Tests  of  a  Plunger  Elevator  Plant. 
Arthur  J.  Herschmann.  Gives  tables  re- 
ferring to  the  commercial  tests  made  on 
the  plunger  elevator  plant  of  the  Trinity 
Building,  New  York  City,  while  in  regu- 
lar operation.  Ills.  1200  w.  Pro  Am 
Soc  of  Mech  Engrs — Nov.,  1906.  No. 
80528. 
Friction  Clamp. 

Apparatus  for  Clamping  by  Means  of 
Friction  (Rapport  Sur  des  Appareils  de 
Calage  par  Frottement).  E.  Sauvage. 
Illustrated  description  of  various  clutch 
and  brake  mechanisms  designed  by  M. 
Remondy,  utilizing  the  friction  of  a  wire 
wound  around  a  cylinder.  1500  w.  Bull 
Soc  d'Encour — Ausr.,  Sept.,  Oct.,  1906. 
No.  80634  G. 
Gas  Power. 

The  Evolution  of  Gas  Power.  F.  E. 
Junge.    A  review  of  the  history  of  de- 
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velopment  of  internal  combustion  engines, 
discussing  types  and  improvements  in  de- 
sign and  construction,  methods  of  regu- 
lation, etc.,  fuels  used  and  other  problems, 
ioooo  w.  Pro  Am  Soc  of  Mech  Engrs — 
Nov.,  1906.  No.  80519  C. 

Producer  Gas  Power  Plant.  J.  R.  Bib- 
bins.  An  inquiry  into  the  operation,  effi- 
ciency, and  construction  of  a  typical 
modern  industrial  plant — the  plant  serv- 
ing the  entire  Gould  manufacturing  prop- 
erties at  Depew,  N.  Y.  Ills.  4000  w. 
Pro  Am  Soc  of  Mech  Engrs— Nov.,  1906. 
No.  80520  C. 
Hoists. 

Colliery  Hoists.  F.  Ernest  Brackett. 
Gives  results  of  an  investigation  made  of 
the  design  and  efficiency  of  winding  en- 
gines. 3300  w.  Eng  &  Min  Jour — Nov. 
3,  1906.  No.  80252. 
Magnets. 

Lifting  Magnets.  Arthur  C.  Eastwood. 
An  illustrated  review  of' the  development 
of  lifting  magnets,  and  matters  relating 
to  their  use.  3000  w.  Cassier's  Mag — 
Dec,  1906.   No.  80744  B. 

Mill  Power. 

Electrical  v.  Mechanical  Power  in 
Mills.  Abstract  of  a  paper  by  A.  Sterling. 
Considers  briefly  the  main  methods  of 
distributing  power  in  factories,  their  effi- 
ciency and  cost.  1000  w.  Elec  Engr, 
Lond— Nov.  9,  1906.   No.  80479  A. 

Ore  Unloaders. 

Hulett  Ore  Unloaders  at  Buffalo. 
Brief  illustrated  description  of  the  latest 
installation  of  these  machines,  located  on 
the  docks  of  the  Pennsylvania  railroad. 
500  w.  Ir  Trd  Rev — Nov.  15,  1906.  No. 
80396. 

Power  Plant. 

The  Planning  and  Construction  of  the 
Power  Plant.  A.  E.  Dixon.  The  fourth 
number  of  this  series  is  devoted  to  the 
<vater  supply  of  the  plant  and  its  heating 
and  purification.  4*00  w.  Engineering 
Magazine — Dec,  1906.    No.  80696  B. 

Rope  Transmission. 

Power  in  Rubber  Manufacture.  Illus- 
trates and  describes  a  novel  application  of 
rope  transmission  in  a  Detroit  plant.  De- 
scribes the  work  carried  out,  and  the 
equipment.  3300  w.  Engr,  U  S  A — Nov. 
1,  1906.   No.  80200  C. 

STEAM  ENGINEERING. 

Balanced  Draft. 

The  Balanced  Draft  Gas  Producer  Fur- 
nace as  Applied  to  Steam  Boilers.  Em- 
bury M'Lean.  Read  before  the  Brooklyn 
Engrs.  Club.  Illustrates  and  describes 
this  apparatus  for  producing  perfect  com- 
bustion of  fuel  under  boilers  in  any  fur- 
nace. 1200  w.  Boiler  Maker — Nov.,  1906. 
Serial.   1st  part.  No.  80388. 

Blowoff  Tank. 

Concerning  Blowoff  Tanks.  Explains 
the  necessity  for  such  tanks  in  cities,  and 
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illustrates  and  describes  a  correct  form  of 
construction.  2000  w.   Locomotive — Oct., 
1906.  No.  80226. 
Boilers. 

Boiler  and  Setting.  A.  Bement  Illus- 
trates and  describes  an  improved  design 
for  use  with  bituminous  coal — the  tile 
roof  furnace,  said  to  secure  smokeless 
combustion.  1200  w.  Pro  Am  Soc  of 
Mech  Engrs — Nov.,  1906.    No.  80522. 

Some  Notes  on  Boiler  Defects  and 
Failures.  W.  H.  Fowler.  Notes  on 
patches  and  patching:,  lap  fractures, 
screwed  stud  stays,  etc.  Ills.  1800  w. 
Mech  Engr— Nov.      1906.   No.  80348  A. 

Boiler  Room. 

Boiler  Room  Economy.  Eugene  L. 
Griggs.  Suggestions  concerning  the  use 
of  cheap  fuel,  eood  firing  and  various 
other- points  that  tend  to  reduce  the  coal 
bill.  1000  w.  Elec  Wld — Nov.  2,  1906. 
No.  80258. 

Boiler  Tubes. 

The  Deformation  of  Fire  Tubes  of 
Boilers  Under  External  Pressure  (Die 
Abweichung  von  der  Kreisrunden  Form 
bei  Flammrohren  mit  Aeusserem  Druck). 
O.  Knaudt.  An  illustrated  description  of 
the  deformation  and  failure  of  round  cor- 
rugated boiler  tubes.  3000  w.  Zeitschr  d 
Ver  Deutscher  Ing — Nov.  3,  1906.  No. 

'    80608  D. 

British  Engines. 

Small  British  Steam  Engines. .  W.  H. 
Booth.  Illustrates  and  describes  inter- 
esting designs.  3000  w.  Cassier;s  Mag — 
Dec,  1906.   No.  80746  B. 

Clearance. 

Clearance  and  Receiver  Drop  in  the  De- 
sign of  Compound  Engines.  P.  F.  Wal- 
ker. Outlines  a  rational  method  of  dealing 
directly  with  the  quantities  mentioned. 
2300  w.  Int  Marine  Engng — Dec,  1906. 
No.  80560  C. 
Cut-off. 

Effects  of  Alterations  to  the  Cut-Off 
in  the  Cylinders  of  Triple-Expansion  and 
Compound  Engines.  W.  S.  Williams.  An 
explanation.  5000  w.  Prac  Engr — Oct. 
26,  1006.  No.  80295  A. 

Draft  Gauge. 

Kent's  Draught  Gauge.  Diagram,  with 
description  and  explanation  of  its  use  in 
measuring  the  draught  of  chimneys.  1000 
w.  Mech  Engr — Oct.  27,  1906.  No. 
80298  A. 

Firing. 

The  Firing  of  Steam  Boilers.  F.  Smal 
and  L.  Timmermans,  in  the.  Revue  Univ. 
des  Mines.  An  interesting  account  of  the 
trials  and  results  of  a  competition  at  the 
Liege  Exhibition,  and  discussion  of  the 
influence  of  efficient  stoking  on  costs. 
2000  w.  Col  Guard — Nov.  9,  1906.  Serial. 
1st  part.'  No.  80491  A. 
Fuels. 

Fuel  Economy  in  Boiler  Furnaces  at 
Cripple  Creek.  J.  Elmer  Parkison.  Illus- 
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trated  description  of  a  lignite  burner  re- 
cently introduced.  It  embodies  the  appli- 
cation of  the  gas-producer  principle  to 
boiler  practice.  800  w.  Min  Rept — Nov. 
22,  1906.    No.  80596. 

The  Burning  of  Washer  Slate  and  Coke 
Braize.  C.  G.  Atwater.  Gives  a  report  of 
trials  made  with  this  low-grade  fuel  at  a 
boiler  plant  at  Sydnev,  Cape  Breton.  A 
daily  consumption  of  63  tons  showed  a 
saving  of  over  $43  a  day  over  coal.  2500 
w.  Eng  Rec — Nov.  24,  1906.  No.  80577. 
Gas  Analysis. 

Gas  Analysis  for  Steam-Users.  John 
B.  C.  Kershaw.  The  present  number  dis- 
cusses the  characteristics  of  the  waste 
gases,  and  taking  samples.  3500  w. 
Elect'n,  Lond— Nov.  16.  1906.  Serial.  1st 
part.  No.  80720  A. 
Injectors.  % 

Automatic  and  Positive  Injectors. 
Frank  O'Leary.  Explains  how  a  lifting 
injector  may  be  adapted  to  non-lifting 
conditions  and  vice  versa.  1000  w.  Engr, 
U  S  A— Nov.  1,  1906.  No.  80201  C. 
Lubrication. 

Lubricating  Arrangements  for  Marine 
Engines  (Schmiervorrichtungen  fur 
Schiffsmaschinen) .  C.  Strebel.  Illus- 
trated description  of  apparatus  and 
methods  for  lubricating  all  parts  of  ships' 
engines,  and  for  cleaning  and  recovering 
the  oil.  Serial.  2  parts.  6500  w.  Zeitschr 
d.  Ver  Deutscher  Ing — Oct.  20  and  27, 
1906.  No.  80601  each  D. 
Mechanical  Stoking. 

Mechanical  Stokers  at  the  Electric 
Stations  of  Bercy  and  •  Vitry  (Foyei 
Mecaniques  des  Usines  Electriques  de 
Bercy  (Paris)  et  de  Vitry  (Seine).  J.  A. 
Lencauchez.  Illustrated  description  of  the 
Diisseldorf  system  of  mechanical  stokers 
and  grates,  at  electric  stations  in  and 
near  Paris,  with  results  of  tests.  1500  w. 
Genie  Civil — Oct.  27.  1906.  No.  80627  D. 
Rolling  Mill  Engines. 

Heavy  Duty  Rolling  Mill  Engines. 
Illustrated  description  of  roughing  mill 
engines  representing  the  most  modern 
practice  for  this  class  of  work.  1000  w. 
Ir  Age— Nov.  1,  1906.  No.  80153. 
Selection. 

Selection  of  a  oteam  Engine.  Chas.  L. 
Hubbard.  Gives  a  classification,  discuss- 
ing each,  and  the  principles  of  their 
operation ;  and  the  things  to  be  considered 
in  selecting  an  engine  for  stated  require- 
ments. 3000  w.  Elec  Wld — Nov.  3,  1906. 
No.  80259. 
Turbines. 

The  Development  and  Present  Status 
of  the  Steam  Turbine  in  Land  and 
Marine  Work.  E.  M.  Speakman.  An  in- 
teresting review  of  the  present  develop- 
ment, considering  their  adoption  for  a 
variety  of  service,  their  power,  and  re- 
lated matters.  5  plates.  11000  w.  Trans 
Inst  of  Engrs  &  Shipbldrs  in  Scotland 
—Oct.  23,  1906.   No.  80703  N. 


Steam  Turbine  Characteristics.  Hans 
Holswarth.  Gives  examples  illustrating 
the  practical  use  of  the  logarithmical  p-v 
diagram,  all  the  computations  having  been 
made  with  a  five-inch  slide  rule.  4000  w. 
Pro  Am  Soc  of  Mech  Engrs— Nov.,  1906. 
No.  80530  C. 

The  Erection  of  Two  Large  Steam 
Turbines.  A.  G.  Christie.  An  illustrated 
detailed  account  of  the  methods  used  for 
overcoming  difficulties  in  handling  and 
assembling  the  heavy  parts,  with  the  mini- 
mum expense  of  time  and  trouble,  in 
erecting  the  large  turbines  of  the  Brook- 
lyn Rapid  Transit  Co.,  at  the  Williams- 
burg power  house,  and  the  Gold  Street 
power  house  of  the  Edison  111.  Co.  2000 
w.  Sib  Jour  of  Engng— Nov.,  1906.  No. 
80414  C. 

The  Steam  Turbine.  A.  H.#  Gibson. 
Considers  the  lines  along  which  the  tur- 
bine has  been  developed,  the  advantages 
and  disadvantages  of  the  types  thus  far 
evolved,  and  the  directions  in  which 
future  developments  may  be  looked  for. 
3000  w.  Cassier's  Mag — Nov.,  1906.-  No. 
80210  B. 

The  Steam-Turbine  of  the  Allgemeine 
Electricitats-Gesellschaft,  Berlin.  O. 
Lasche.  Abstract  translation  of  a  paper 
read  in  June,  1906.  Illustrated  descrip- 
tions of  the  building  of  the  Curtis  turbine 
in  Germany.  3500  w.  Engng — Nov.  16, 
1906.   No.  80730  A. 

The  Melms  &  Pfenninger  Steam  Tur- 
bine (500-K.  W.  Damp f turbine,  Bauart 
Melms  &  Pfenninger).  M.  Schroter.  Il- 
lustrated description  of  steam  turbine 
driving  two  250-kilowatt  dynamos,  and 
full  account  of  tests.  Tables.  Serial.  1st 
part.  2000  w.  Zeitschr  d  Ver  Deutscher 
Ing— Nov.  10,  1906.   No.  80616  D. 

MISCELLANY. 

Aeronautics. 

The  Ader  "Avion."  From  the  French 
of  Maurice  Degeorge  in  U  Automobile. 
Reviews  the  experiments  made  by  M. 
Ader,  illustrating  his  inventions.  1500  w. 
Sci  Am  Sup — Dec.  1,  1906.   No.  80738. 

The  Parseval  Dirigible  Airship.  Dr. 
Alfred  Gradenwitz.  Illustrated  descrip- 
tion, with  general  remarks  on  airships. 
1500  w«.  Sci  Am — Nov.  10,  1906.  No. 
80273. 
Band-Saw. 

Special  Band-Saw  for  Ripping  Deck- 
Planks.  Illustrates  and  describes  a  new 
machine  for  re-sawing  wide  planks  into 
deck  planks  of  various  widths.  1100  w. 
Engng — Nov.  9,  1906.  No.  80494  A. 
Calculating  Machine, 

An  Ingenious  Calculating  Machine. 
Henry  J.  Kennedy.  Illustrates  and  de- 
scribes a  machine  which  with  any  digit 
multiplier,  requires  but  one  turn  of  the 
crank  to  obtain  the  product.  6000  w.  Am 
Mach— Vol.  29.    No.  44.    No.  80170. 
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Glass  Manufacture. 

The  First  Machine  for  the  Commercial 
Production  of  Window  Glass  by  the  Sheet 
Process.  An  illustrated  article  describ- 
ing the  manufacturing  methods  that  have 
been  employed  and  an  invention  of  Irving 
W.  Colburn  for  drawing  glass  of  any 
reasonable  width  and  of  desired  thickness, 
surface  and  polish.  2500  w.  Sci  Am — 
Dec  1,  1906.  No.  80736. 
'  See  also  Mechanical  Engineering,  Heat- 
ing and  Cooling. 

Index. 

A  Mechanical  Engineering  Index.  W. 
W.  Bird  and  A.  L.  Smith.  Explains  the 
building  of  a  comprehensive  Mechanical 
Engineering  Index  with  a  minimum  of 
time.  In  use  at  the  Worcester  Polytechnic 
Institute.  7000  w.  Pro  Am  Soc  of  Mech 
Engrs— Nov.,  1906.  No.  80526  D. 
Memoranda. 

Memoranda  for  Engineering  Data.  T. 
S.  Avely.  Gives  specimen  result  tabula- 
tions, w,hich  may  be  amplified  to  suit  any 


conditions.    700  w.    Prac  Engr — Nov.  9, 
1906.   Serial.    1st  part.   No.  80472  A. 
Nurnberg  Exposition.  . 

Transportation  and  Machinery  at  the 
Bavarian  Centennial  Exposition  at 
Nuremberg,  in  1906  (Das  Verkehrs-und 
Maschinenwesen  auf  der  Bayerischen 
Jubilaums-Landesausstellung  zu  Niirn- 
berg,  1906).  Kurt  Hering.  Illustrated 
description  of  exhibits.  The  present  num- 
ber is  devoted  to  railways  and  locomo- 
tives. Serial.  1st  part.  2000  w.  Glasers 
Ann — Nov.  1,  1906.  No.  8061 1  D. 
Stenophile. 

A  Shorthand- Writing  Machine.  Dr. 
Alfred  Gradenwitz.  Brief  description  of 
the  machine  invented  by  Bivort,  of  Paris, 
to  which  the  name  "  stenophile  "  has  been 
given.  500  w.  Sci  Am  Sup — Dec.  1,  1906. 
No.  80740. 
Traction"  Engine. 

A  Novel  Snow  Locomotive.  Illustrates 
and  describes  a  traction  engine  built  for 
logging  service  in  Wisconsin.  *  300  w. 
Ry  Age — Nov.  2,  1906.   No.  80239. 


MINING  AND  METALLURGY 


COAL  AND  COKE. 

China. 

Coal  Deposits  and  Methods  of  Mining 
in  China.  Eliot  Blackwelder.  A  sequel 
to  a  review  of  the  geology  and  early  de- 
velopment of  coal  mines  in  China.  1100  w. 
Min  Wld— Nov.  24,  1906.  No.  80598. 
Coke  Ovens. 

Coke  Ovens  and  Coking.  J.  Martin 
van  Harlingen.  #  An  explanation  of  the 
method  of  coking  in  the  bee-hive  or 
round  oven  with  air  partially  excluded. 
Ills.  2500  w.  Yale  Sci  M— Nov.,  1906. 
No.  80566  C. 

An  Innovation  in  Coke  Ovens.  Illus- 
trates and  describes  a  new  type  of  oven 
at  the  Mt.  Braddock  plant,  near  Union- 
town,  Pa.  It  possesses  unusual  features 
and  claims  a  saving  in  labor,  time,  and 
cost.  1000  w.  Ir  Trd  Rev — Nov.  22,  1906. 
No.  80551. 
Coking. 

Coke  and  Coking  Coals.  J.  Martin  van 
Hartingen.  Considers  the  composition  of 
coals,  showing  that  they  vary  widely. 
1200  w.  Yale  Sci  M— Oct.,  1906.  Serial. 
1st  part.  No.  80157  C. 
Colorado. 

Coal  Mining  in  Colorado.  J.  E.  Hanes 
and  F.  W.  Parsons.  Illustrates  and  de- 
scribes the  methods  used  in  operating  the 
Delagua  mine,  which  is  the  largest  in  the 
state.  2000  w.  Eng  &  Min  Jour — Nov. 
24,  1906.  No.  80587. 
Courrieres  Disaster. 

Courrieres  Colliery  Disaster.  Abstract 


of  the  report  issued  from  the  Home  Office 
on  the  disaster  which  occurred  at  Pas-de- 
Calais,  France,  on  March  10  of  this  year. 
3800  w.  Col'Guard — Oct.  26,  1906.  ,  No. 
80305  A. 

The  Courrieres  Disaster.  James  Ash- 
worth.  A  review  of  the  Commissioners, 
Report  on  this  mine  disaster  and  its  prob- 
able cause.  Ills.  3000  w.  Engr,  Lond— 
Nov.  9,  1906.    No.  80501  A. 

Mine  Fire. 

Extinguishing  a  Mine  Fire.  William 
Taylor  Heslop.  A  record  of  experience 
in  dealing  with  an  underground  fire  at  St. 
George's  Colliery,  Natal.  2000  w.  Mines 
&  Min— Nov.,  1906.  No.  80193  C. 

Montana. 

Coal  Resources  of  Montana.  Jesse 
Perry  Rowe.  Information  concerning  the 
coal  properties,  the  quality  of  the  coal, 
and- the  output.  1200  w.  Min  Wld — Nov. 
24;  1906.  No.  80700. 
Production. 

Output  and  Value  of  Coal  in  1905.  Ex- 
tracted from  the  "  General  Report  and 
Statistics  Relating  to  Mines  and  Quarries." 
Confined  to  the  countries  of  the  United 
Kingdom.  1800  w.  Col  Guard — Nov.  9, 
1906.  No.  80492  A. 
Transvaal. 

The  Transvaal  Coal  Industry.  A 
M'Arthur  Johnston.  Information  con- 
cerning the  coal  mines  and  their  working, 
the  output,  quality  of  the  coal,  etc.  1800  w. 
Min  Wld — Nov.  17,  1906.   No.  80460. 
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COPPER. 

Analysis. 

The  Knorr  Method  of  Determining 
Arsenic  and  Antimony  in  Refined  Copper. 
P.  Butler.  Describes  a  method  originated 
by  A.  E.  Knorr.  700  w.  Min  Rept — Nov. 
8,  1906.  No.  80382. 

Argentine. 

New  Enterprise  in  Old  Field.  Infor- 
mation concerning  an  enterprise  for  the 
working  of  copper  mines  in  the  Andes, 
on  the  line  between  Argentine  and  Chile. 
2000  w.  Min  Jour — Nov.  10,  1906.  No. 
80489  A. 

Chile. 

The  Copper'  Deposits  of  Collahuasi, 
Chile.  Jose  Muro.  Describes  the  re- 
opening of  these  old  mines,  the  deposits, 
and  their  working.  1000  w.  Min  Jour — 
Nov.  10,  1906.  No.  80490  A. 
Idaho. 

The  Priest  Lake  Mining  District,  Idaho. 
William  M.  Courtis.  Information  con- 
cerning a  new  copper  district.  600  w. 
Eng  &  Min  Jour— Nov.  10,  1906.  No. 
80366. 

Moss  Copper. 
.  Moss  Copper  on  Matte.    Charles  S. 
Palmer.    A  study  of  copper  mattes  and 
the  making  of  moss  copper.     1600  w. 
Min.&  Sci  Pr— Nov.  17,  1906.   No.  80735. 

Smelting. 

The  Wallaroo  Smelting  Works.  T.  C. 
Cloud.  Gives  details  with  regard  to  this 
plant  in  South  Australia,  and  the  method 
of  working.  These  works  at  present  turn 
out  between  6,000  and  7,000  tons  of  re- 
fined copper  annually.  7000  w.  Inst  of 
Min  &  Met— Bui  No.  26.  Nov.  8,  1906. 
No.  80564  N. 
Virginia. 

The  Copper  Deposits  of  Virginia. 
Thomas  L.  Watson.  An  illustrated  article 
describing  the  character  and  occurrence 
of  the  ores,  with  notes  on  past  production. 
3000  w.  Eng  &  Min  Jour — Nov.  3,  1906. 
No.  80251. 

GOLD  AND  SILVER. 

Assay. 

The  Assay  of  Antimonial  Gold  Ores. 
William  Kitto.  States  the  methods  tested, 
giving  the  conclusions  from  the  experi- 
ments. 1500  w.  Inst  of  Min  &  Met — Bui 
No.  26.  Nov.  8,  1906.  No.  80563  N. 
Australia. 

Charlotte  Plains  Consolidated.  Re- 
views the  history  and  gives  an  illustrated 
description  of  this  great  alluvial  mine  in 
Victoria,  and  of  the  methods  employed. 
4800  w.  Aust  Min  Stand — Oct.  3,  1906. 
No.  80338  B. 
China. 

Gold  Mining  at  Wei-Hai-Wei,  China. 
W.  Denham  Verschoyle.  Describes  an  ore 
deposit  and  the  mining  conditions.  Ills. 
2000  w.   Eng  &  Min  Jour — Nov.  17,  1906. 

No.  80439. 


Cobalt. 

The  Nipissing  Mine,  Cobalt,  Ontario. 
H.  C.  George.  Map,  with  description  of 
occurrence  and  methods  of  prospecting 
and  mining.  800  w.  Eng  &  Min  Jour — 
Nov.  24,  1906.  No.  80586. 

Cobalt.  Fritz  J.  Frank.  Illustrated  de- 
scription of  this  successful  silver  camp  in 
Ontario,  Canada;  its  geological  features, 
ores,  methods  of  hydraulic  prospecting, 
etc.  2500  w.  Mines  &  Min — Nov.,  1906. 
No.  80190  C. 

The  Cobalt,  Ontario,  Mining  Craze.  J. 
A.  McDonald.  Briefly  reviews  the  his- 
tory of  this  district,  its  present  condition, 
and  the  value  of  the  properties  developed, 
rioo  w.  Eng  News — Nov.  1,  1906.  No. 
80180. 
Colorado. 

The  Gunnison  Gold  Belt  of  Colorado. 
Arthur  Lakes.  Brief  illustrated  descrip- 
tion of  peculiar  features  of  this  region. 
1000  w.  Min  Wld— Nov.  10,  1906.  No. 
80381. 
Dredging. 

The  Weaver  Dredging  System  for  the 
Recovery  of  Fine  Gold.  Describes  this 
system  which  is  meeting  with  marked 
success  in  Idaho.  1500  w.  Min  Rept — 
Nov.  1,  1906.   No.  80244. 

A  New  American  Gold  Dredge.  Illus- 
trates and  describes  details  of  the  bucket 
used  in  a  new  dredge  of  the  elevator  type. 
1200  w.  Eng  News — Nov.  1,  1906.  No. 
80177. 
Flotation  Processes. 

The  Flotation  Processes  at  Broken 
Hill.  Donald  Clark.  Brief  notes  on  the 
Potter  process,  the  Delprat,  the  De 
Bavay,  and  the  granulation  process.  9000 
w.  Eng  &  Min  Jour — Nov.  24,  1906.  No. 


Zinc  and  Lead  Sulphide  of  Broken  Hill, 
Australia.  W.  Burrell.  Describes  the 
Potter  and  other  flotation  processes  of 
separation.  1500  w.  Mines  &  Min — Nov., 
1906.  No.  80191  C. 
Hydraulic  Mining. 

The  Rehabilitation  of  Hydraulic  Min- 
ing. J.  P.  Hutchins.  Considers  the  steps 
now  in  progress  to  restore  California's 
gold  washing  industry  to  its  former  im- 
portance, without  interfering  with  agri- 
culture. 1500  w.  Ills.  Eng  &  Min  Jour 
— Nov.  10,  1906.  Serial.  1st  part.  No: 
80369. 
Kalgoorlie. 

Records  and  Progress  of  Kalgoorlie, 
Western  Australia.  Ralph  Stokes.  An 
illustrated  article  giving  authoritative 
facts  in  regard  to  Kalgoorlie  and  Cool- 
gar  die  1700  w.  Min  Wld— Nov.  24, 
1906.  No.  80597. 
Mexico. 

The  Pinguico  Mine,  Guanajuato, 
Mexico.  John  A.  Church.  Describes 
the  interesting  geological  features  of  this 
district,  and  the  occurrence  of  ore.  Con- 
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siders  this  vein  as  a  deposition  of  ore, 
carrying  gold  and  silver,  in  a  fault  in  a 
massive  bed  of  rhyolite.   2500  w.   Eng  & 
Min  Jour— Nov.  24,  1906.   No.  80583. 
Milling. 

Milling  Gold  Ores.  Algernon  Del  Mar. 
Considers  the  objects  sought  in  milling 
operation  and  the  machines  in  use  for 
their  accomplishment  2000  w.  Min  & 
Sci  Pr — Nov.  17,  1906.  No.  80734. 
Nevada. 

The  Johnnie  Mining  District  of  Nevada. 
W.  A.  Root.  An  illustrated  account  of 
these  gold  mines,  the  transportation 
facilities,  and  matters  of  general  interest. 
2500  w.  Min  Wld— Nov.  24,  1906.  No. 
80599. 

New  Zealand. 

The  Economic  Possibilities  of  the 
Hokitika  Sheet,  North  Westland  Quad- 
rangle, New  ^  Zealand.  Considers  the 
economic  possibilities  of  this  district,  es- 
pecially the  minerals,  which  include  auri- 
ferous and  platiniferous  veins,  gold-bear- 
ing gravels,  greenstone,  talc,  coal,  clays 
for  brick  making  and  stones  for  orna- 
mental and  building  purposes.  3500  w. 
Min  Jour — Nov.  17,  1906.   No.  80723  A. 

Placers 

Goid  Washing  in  the  South.  E.  B.  Wil- 
son. Describes  some  crude  methods  which 
succeed  where  expensive  outfits  would 
fail.  900  w.  Eng  &  Min  Jour — Nov.  17, 
1906.   No.  80442. 

Queensland. 

Mount  Langen,  Upper  Brisbane  Valley. 
Lionel  C.  Ball.  Describes  gold,  silver, 
and  bismuth  prospecting  areas.  5000  w. 
Queens  Gov  Min  Jour — Sept.  15,  1906. 
No.  80287  B. 

Samplers. 

Some  Tailing  Samplers.  R.  Gilman 
Brown.  Illustrates  and  describes  two 
practical  machines  for  this  work  which 
have  stood  the  test  of  long  operation. 
600  w.  Min  &  Sci  Pr — Nov.  3,  1906. 
No.  80384. 
Slimes. 

The  Tavener  Process.  L.  A.  E.  Swin- 
ney.  Gives  in  detail  the  working  of  this 
process  for  the  smelting  of  zinc  gold 
slimes.  2800  w.  Inst  of  Min  &  Met — 
Bui  No.  26.  Nov.  8,  1906.  No.  80565  N. 
Stamp  Mills. 

Masonry  Foundations  for  Mortars  of 
Stamp  Mills.  Arthur  B.  Foote.  De- 
scribes three  mills  observed  by  the  writer, 
and  describes  their  behavior  with  .con- 
tinual service.  Favors  masonry  founda- 
tions pronerly  constructed.  1500  w.  Eng 
&  Min  Jour — Nov.  10,  1906.  No.  80370. 
IRON  &  STEEL. 

Africa. 

A  Native  Steel- Smelting  Village  in 
West  Africa.  An  interesting  account  of 
the^ methods  adopted  in  the  village  of  Ola- 
igbi.  5000  w.  Sci  Am  Sup — Nov.- 10,  1906. 
No.  80277. 
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METALLURGY.  671 
Australia. 

Iron  and  Steel  Manufacture  in  Aus- 
tralia. Describes  the  Heskett-Moore  pro- 
cess— a  method  for  directly  converting 
iron  ore  into  malleable  iron  or  steel  by  a 
continuous  system.  1500  w.  Queens  Gov 
Min  Jour— Sept.  15,  1906.    No-  80286  B. 

BetMehem. 

The  Bethlehem  Steel  Company's  Recent 
Extensions.  Illustrated  description  of  the 
new  Saucon  plant  at  South  Bethlehem, 
Pa.,  and  the  shapes  to  be  rolled.  4000  w. 
Ir  Age— Nov.  1,  1906.  No.  80154. 

Biwabik. 

The  Iron  Mines  at  Biwabik,  Minn. 
This  is  one  of  the  big  mines  of  the 
Mesabi.  Other  properties  in  the  vicinity 
are  also  described.  Ills.  1800  w.  Ir  Trd 
Rev— Nov.  1,  1906.  No.  80165. 

Constitution. 

Prof.  Heyn's  Experiments  on  the  Tem- 
pering and  Annealing  of  Steel  (Les  Ex- 
periences du  Prof.  Heyn  sur  la  Trempe  et 
le  Revenu  des  Aciers).  F.  Osmond.  Dis- 
cussion of  experiments  to  determine  troo- 
stite  and  sorbite  and  other  constituents  of 
steel.  Diagrams  and  tables.  2500  w. 
Rev  de  Metallurgie — Nov.,  1906.  No. 
80636  E  +  F. 

Electric  Furnace. 

The  Production  of  Iron  in  the  Electric 
Furnace  (Die  Herstellung  von  Roheisen 
im  Elektrischen  Of  en).  Fritz  Cirkel. 
Review  of  experiments  made  by  Dr. 
Haanel  at  Sault  Ste.  Marie.  Tables  and 
illustration.  1000  w.  Stahl  u  Eisen — 
Nov.  15,  1906.  No.  80680  D. 

Grading. 

The  Grading  of  Pig  Iron  for  the  Foun- 
dry. A  discussion  of  the  system  of  pig- 
iron  classification  in  use  in  England,  con- 
sidering the  varying  nature  of  the  prod- 
uct, and  the  unreliability  of  fracture  as 
an  indication  of  the  quality  of  the  iron. 
2400  w.  Engng— Nov.  16,  1906.  No. 
80724  A. 
Hungary. 

The  Metallurgical  Works  of  the 
Austro-Hungarian  Railway  Co.  at  Resicza 
and  Anina,  Hungary  (Die  Hiittenwerke 
der  Priv,  Oesterreich-Ungarischen  Staats- 
Eisenbahngesellsschaft  in  Resicza  und 
Anina,  Ungarn).  F.  W.  Lurmann.  Gen- 
eral review  of  these  large  coal,  iron  and 
steel  works,  and  their  products,  with 
plans.  1500  w.  Stahl  u  Eisen — Nov.  15, 
1906.  No.  80679  D. 
Ingots. 

Crystallization  and  Segregation  of 
Steel  Ingots.  Summary  of  the  results  of 
about  30  years  as  given  by  J.  E.  Stead  in 
two  recent  addresses  on  the  above  sub- 
ject, and  the  conclusions  from  his  .own 
investigation.  2600  w.  Ir  &  Coal  Trds 
Rev — Nov.  2,  1906.  No.  80363  A. 
Joliet. 

The  Illinois  Steel  Company's  Joliet 
Extensions.   Illustrated  description  of  the 
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new  blast  furnace,  nut  and  bolt  shop,  and 
rail  joint  plant.  2500  w.  Ir  Age — Nov. 
15,  1906.  No.  80385. 

The  Joliet  Plant  of  the  Illinois  Steel 
Co.  An  illustrated  article  describing  re- 
cent improvements  and  additions,  com- 
prising a  new  500-ton  blast  furnace,  a  nut 
and  bolt  mill  and  a  rail  joint  plant  for 
continuous  and  Wolhaupter  joints.  3000 
w.  Ir  Trd  Rev — Nov.  15,  1906.  No. 
80395. 

Magnetic  Concentration. 

Notes  on  Some  Recent  Experiments  on 
the  Magnetic  Concentration  of  Iron 
Sands  from  the  Lower  St.  Lawrence. 
John  F.  Robertson.  Abstract  of  a  paper 
before  the  Can.  Min.  Inst.  Describes  ex- 
periments made  to  cheaply  overcome  the 
difficulties  due  to  the .  low  percentage  of 
iron  and  the  presence  of  a  much  greater 
amount  of  titanium  than  is  considered 
permissible.  2200  w.  Min  Rept — Nov.  8, 
1906.  No.  80-38,3. 

Magnetite. 

Magnetite  Mines  at  Lyon  Mountain, 
N.  Y.  D.  H.  Newland  and  N.  V.  Hansell. 
Illustrates  and  describes  this  district,  its 
geology,  nature  of  the  ore  and  methods  of 
mining.  2800  w.  Eng  &  Min  Jour — Nov. 
10,  1906.  Serial.   1st  part.  No.  80365. 

Malleable  Iron. 

Beginning  of  American  Malleable  Iron. 
Gives  the  history  of  the  work  of  Seth 
Boyden,  and  those  associated  with  him, 
and  of  the  early  experiments  in  the 
Newark,  N.  J.,  foundry.  Ills.  2800  w. 
Ir  Trd  Rev— Nov.  8,  1006.    No.  80316. 

Metallography. 

Metallographic  Investigations  in  Foun- 
dry Work  (Metalloeraphische  Untersuch- 
ungen  fur  das  Giessereiwesen).  E.  Heyn. 
Address  before  the  German  Foundry- 
men's  Convention  on  the  constitution  of 
iron,  with  diagrams  and  micrographs. 
Serial.  2  parts.  6000  w.  Stahl  u  Eisen — 
Nov.  1  and  15,  1906.   No.  80674  each  D. 

Nitrogen. 

Nitrogen  in  Iron  (Ueber  die  Bedentlung 
des  Stickstoffes  im  Eisen).  Hjalmar 
Braune.  An  address  before  the  "  Jern- 
Kontoret,"  in  Sweden,  giving  the  results  ' 
of  chemical  and  physical  researches  into 
the  t  effects  of  nitrogen  on  iron.  Ills. 
Serial.  1st  part.  3500  w.  Stahl  u  Eisen 
—Nov.  15,  1906.  No.  80678  D. 
MINING. 

Arizona. 

Metallurgical  Plants  and  Practices  of 
Yavapai,  Arizona.  #  An  illustrated  report 
of  the  plants  and  improved  methods  in- 
troduced. 2000  w.  Min  Rept — Nov.  1, 
1906.  No.  80243. 
Comstock. 

"Unwatering  the  Comstock  Lode.  Illus- 
trates and  describes  an  electrical  pumping 
plant  installed  in  Ward  shaft.  1000  w. 
Eng  &  Min  Jour — Nov.  24,  1906.  No. 
80584. 


Damages. 

Recent  Litigation  Involving  Questions 
of  Damages  from  Smelter  Fumes,  Tail- 
ings Water,  and  Tailings  Debris.  F.  W. 
.  Traphagen.  Read  at  Denver  meeting  of 
the  Am.  Min.  Cong.  Considers  two  suits 
before  the  United  States  Court  in  the 
state  of  Montana.  1700  w.  Min  Rept — 
Nov.  1,  1906.  No.  80245. 
Drainage. 

Mine  Drainage  Districts.  D.  W.  Brun- 
ton.  Read  before  the  Am.  Min.  Cong. 
Discusses  the  advantages  of  a  common 
drainage  system  wherever  possible.  1200 
w.   Min  Rept— Nov.  15,  1906.  No.  80457. 

Drilling  Oil. 

The  Drilling  of  an  Oil  Well.  A  brief 
outline  of  the  manner  of  obtaining  this 
liquid  wealth  in  California.  1800  w.  Cal 
Jour  of  Tech — Nov.,  1906.   No.  80413. 

Electric  Power. 

Modern  Electric  Switching  and  Min- 
ing Locomotives  and  Cars.  Frank  C. 
Perkins.  Illustrates  and  describes  some 
recent  types  of  electric  shunting  and  min- 
ing locomotives  and  electric  dump  cars. 
3500  w.  Elec  Engr,  Lond — Nov.  2,  1906. 
No.  80349  A. 

Explosives. 

Inquiry  re  "  Bobbinite "  by  British 
Home  Office.  James  Ashworth.  Con- 
siders the  characteristics  of  various  flame- 
less  explosives,  reporting  tests  of  bobbin- 
ite and  other  explosives..  4800  w.  Mines 

.  &  Min— Nov.,  1906.   No.  80196  C, 

Explosions. 

The  Relation  of  Barometric  Pressure 
to  Mine  Explosions.  F.  W.  Parsons.  A 
suggestion  that  explosions  of  gas  may  be 
guarded  against  by  attention  to  meteoro- 
logical conditions.  1200  w.  Eng  &  Min 
Jour — Nov.  17,  1906.    No.  80440. 

Haulage. 

Mules  vs.  Electric  Locomotives.  W.  F. 
Murray.  Presents  the  comparative  merits 
and  costs  of  the  mine  mule  and  the  elec- 
tric locomotive.  1000  w.  Eng  &  Min 
Jour— Nov.  24,  1906.  No.  80588. 
Mine  Air. 

Witwatersrand  Mine  Air:  Recent  In- 
vestigations. James  Moir.  Briefly  ex- 
plains a  method  of  testing  the  air,  in- 
vented for  the  use  of  Inspectors  of  Mines, 
giving  results  obtained.  3500  w.  Jour 
Chem  Met  &  Min  Soc  of  S  Africa— Sept., 
1906.-  No.  80470  E. 
Missouri. 

Mining  and  Milling  at  Fredericktown, 
Missouri.  Robert  B.  Brinsmade.  De- 
scribes the  mines,  deposits,  and  methods 
of  stoping  in  clay  ores,  crushing,  jigging, 
etc.  The  deposits  contain  copper,  nickel 
and  cobalt  sulphides  associated  with  the 
galena.  Ills.  3500  w.  Mines  &  Min — 
Nov.,  1906.  No.  80192  C. 
Safety  Appliances. 

New  Safety  Appliances  for  Mines 
(Nouveaux  Dispostifs  de  Securite  dans  les 
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MINING  AND 

Mines).  Henri  Mamy.  Illustrated  de- 
scription of  automatic  barrier  and  derail 
for  mine  railways  and  brake  for  hoisting 
machinery.  1200  w.  Genie  Civil — No.  10, 
1906.  No.  80631  D. 
Timbering. 

Mine  Timbering  at  Lake  Superior.  W. 
R.  Crane.  A  discussion  of  the  application 
of  various  systems.  Ills.  1200  w.  Eng 
&  Min  Jour— -Nov.  10,  1906.    No.  80367. 

Square- Set  Timbering  at  Bingham, 
Utah.  Claude  T.  Rice.  Illustrated  de- 
scription of  a  new  method  of  framing,  in 
use  at  Bingham,  Utah,  with  brief  criticism 
of  the  system.  1200  w.  Eng  &  Min  Jour 
—Nov.  3,  1906.  No.  80250. 
Tube  Mills. 

The  Computation  of  the  Crushing  Effi- 
ciency of  Tube  Mills.  S.  H.  Pearce  and 
W.  A.  Caldecott.  Describes  the  method 
used.  1500  w.  Jour  Chem,  Met  &  Min 
Soc  of  S  Africa — Sept.,  1906.  No. 
80471  E. 
Ventilation. 

Underground  Fans  as  Main  Ventilators. 
Alfred  J.  Tonge.  Abstract  from  the 
Trans,  of  the  Inst,  of  Min.  Engrs.  De- 
scribes an  installation  in  an  English  col- 
liery which  has  proved  successful,  and 
explains  conditions  under  which  they  may 
prove  more  economical  than  fans  at  sur- 
face 4500  w.  Mines  &  Min— Nov.,  1906. 
No.  80194  C. 

MISCELLANY. 

Chili. 

The  Present  State  of  Mining  and 
Metallurgy  in  Chili  (Le  Chili  Minier  et 
Metallurgique  au  Point  de  Vue  le  Plus 
Recent).  Ch.  Vattier.  A  general  review 
of  the  whole  country,  taken  province  by 
province.  8000  w.  Mem  Soc  Ing  Civ  de 
France — Sept.,  1906.    No.  80632  G. 

Corundum. 

.  Corundum  in  Ontario.  D.  G.  Kerr. 
Read  before  the  N.  of  England  Inst,  of 
Min  &  Mech.  Engrs.  Describes  the  oc- 
currence, mines,  mill,  etc.  4000  w.  Can 
Min  Rev— Nov.,  1906.    No.  80518  B. 

Deposits.  / 

About  Mineral  Belts.  Theo.  F.  Van 
Wagenen.  Calling  attention  to  the  metal- 
producing  belts,  running  parallel  with 
each  other,  and  conclusions  drawn.  1700 
w.  Min  &  Sci  Pr— Oct.  27,  1906.  No. 
80240. 

Microscopic  Examination  of  Nickelifer- 
ous  Pyrrhotites.  William  Campbell  and 
C.  W.  Knight.  Gives  results  of  a  study 
made  to  settle  a  much  discussed  question 
in  ore  deposition.  Ills.  3000  w.  Eng  & 
Min  Jour — Nov.  17,  1906.  No.  80438. 
Education. 

See  Industrial  Economy. 
Iceland. 

The  Geological  Features  of  Iceland.  L. 
P.  Gratacap.  Map  and  illustrated  descrip- 
tion of  this  interesting  island.  3000  w. 
Min  Wld— Nov.  17,  1906.    No.  80458. 
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Mercury. 

The  Reduction  of  Quicksilver  Ore. 
Frank  J.  Booth.  A  general  criticism, 
based  on  a  working  experience  with  re- 
torts. Ills.  1800  w.  Min  &  Sci  Pr — Nov. 
10,  1906.   No.  80397. 

Metallurgy. 

Recent  Progress  in  Metallurgy.  Alex- 
ander E.  Outerbridge,  Jr.  A  resume  of 
the  most  notable  achievements  in  metal- 
lurgy during  the  past  year,  showing  the 
great  advance  in  the  production  of  metals. 
8300  w.  Jour  Fr  Inst — Nov.,  1906.  No. 
80407  D. 

Mineral  Waters. 

The  Genesis  of  Mineral  Waters. 
Etienne  A.  Ritter.  A  summary  of  a  paper 
by  Armand  Gautier  in  Annates  des 
Mines,  discussing  their  relations  to  vol- 
canic action  and  the  formation  of  ore  de- 
posits. 2200  w.  Eng  &  Min  Jour— Nov. 
10,  1906.   No.  80368. 

Molybdenum. 

A  Rapid  Method  of  Determining  Mo- 
lybdenum. James  Darroch  and  C.  A. 
Meiklejohn.  Describes  an  adaptation  of 
the^  molybdate  method  of  estimating  lead, 
which  gives  excellent  results,  both  with 
ores  and  ferro-molybdenum,  stating  its 
advantages.  1000  w.  Eng  &  Min  Jour — 
Nov.  3,  1906.   No.  80249. 

Phosphate. 

The  Clarendon  Rock  Phosphate  De- 
posit, Near  Milton,  Otago.  Arthur  An- 
drew. Describes  three  deposits,  discuss- 
ing their  origin,  describing  the  mining 
methods  and  subsequent  treatment.  4200 
w.  N  Z  Mines  Rec — Sept.  17,  1906.  No. 
80339  B. 

Platinum. 

Methods  of  Extracting  Platinum.  F. 
W.  Horton.  Describes  the  various 
methods  used  for  the  mining  and  recovery 
of  platinum.  3000  w.  Ind  Wld — Nov.  3, 
1906.  No.  80222. 
Potash. 

The  Slassfurt  Salt  Industry.  W.  C. 
Blasdale.  Describes  the  deposits  and  pro- 
cess of  manufacture  in  operation  at  a 
mine  in  New  Stassfurt,  Germany.  3000  w. 
Cal  Jour  of  Tech — Nov.,  1906.  No.  80412. 

Pot-Roasting. 

The  Pot-Roasting  of  Ore.  Leonard  S. 
Austin.  Describes  this  process  which  is 
coming  into  increasing  use.  Ills.  1200  w. 
Min  &  Sci  Pr — Oct.  27,  1906.   No.  80241. 

Pyrometer. 

An  Electric  Recording  Pyrometer.  Il- 
lustrated description  of  a  pyrometer  of 
the  thermo-electric  type,  designed  by  Wil- 
liam H.  Bristol.  800  w.  Sci  Am  Sup — 
Nov.  10,  1906.   No.  80278. 

Tin. 

The  York  Tin  Region  of  Alaska.  Frank 
L.  Hess.  An  account  of  the  geology, 
topography,  ore  deposits  and  working 
mines  of  the  region,  with  a  forecast  of  the 
future  output.  From  an  official  examina- 
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tion  just  made  for  the  U.  S.  G.  S.  by  the 
writer.  5500  w.  Engineering  Magazine — 
Dec,  1906.   No.  80695  B. 

The  Tin  Deposits  of  the  Carolinas. 
Abstract  of  a  bulletin,  prepared  by  L.  C. 
Graton,  concerning  the  location  and  pro- 
duction of  these  mines,  the  size,  extent, 
and  economic  importance  of  the  deposits. 
1300  w.  Ir  Age— Nov.  1,  1906.  No.  80156. 

Tin  in  the  Black  Hills,  South  Dakota. 
Franklin  R.  Carpenter.  The  writer  be- 
lieves that  tin-mining  in  this  district  will 
soon  rank  second  to  gold  mining,  and 
gives  his  reasons  for  the  opinion.  2500  w. 
Min  Wld— Nov.  17,  1906.  No.  80459. 
Wyoming. 

The  Present  Status  of  Wyoming  Min- 
ing. Henry  C.  Beeler.  Reports  progress 
and  encouraging  outlook  for  the  low- 
grade  copper  and  gold  ores  of  this  state. 
1500  w.    Min  Rept — Nov.  15,  1906.  No. 

80455. 
Zinc. 

Canadian  Zinc  Production.    Review  of 


the  report  of  the  Commissioner  appointed 
to  investigate  the  zinc  resources  of  British 
Columbia,  and  their  commercial  possibili- 
ties. 3300  w.  Can  Min  Rev — Nov.,  1906. 
No.  80517  B. 

Production  of  Zinc  in  the  United 
States.  From  advance  sheets  of  the  U. 
S.  Geol.  Surv.  Gives  the  estimated  pro- 
duction of  the  Rocky  Mountain  states 
and  other  information  relating  to  zinc 
ores.  2200  w.  Min  Rept — Nov.  15,  1906. 
No.  80456. 

The  Ferrocyanide  Method  for  the  De- 
termination of  Zinc.  W.  H.  Seamon.  A 
study  of  the  conditions  that  influence  the 
determination.  1800  w.  Min  Wld — Nov. 
3,  1906.  No.  80242. 
Zinc  Analysis. 

Technical  Estimation  of  Zinc.  Charles 
E.  Rueger.  Gives  methods  for  attaining 
more  exact  results  in  zinc  analysis.  2000 
w.  Mines  &  Min — Nov.,  1906.  No. 
80195  C 


RAILWAY  ENGINEERING 


CONDUCTING  TRANSPORTATION. 

Accidents. 

Railway  Bridge  Floors  and  the  Atlantic 
City  Disaster.  Editorials  discussing  the 
leaving  of  the  bridge  floor  without  inside 
guard  rails,  and  the  failure  to  have  the 
signals  so  connected  as  to  indicate  the 
position  of  rails.  4000  w.  Eng  News — 
Nov.  8,  1906.   No.  80334. 

Rails  and  Rail-Lifts  on  the  Thorough- 
fare Draw  Near  Atlantic  City,  N.  J., 
Newfield  Branch  of  West  Jersey  and  Sea- 
Shore  R.  R.  Illustrated  detailed  descrip- 
tion of  the  mechanism  of  this  drawbridge, 
where  a  train  was  recently  derailed  and 
plunged  into  the  water.  1800  w.  Eng 
News — Nov.  15,  1906.   No.  80451. 

The  Atlantic  City  Disaster.  Report  of 
the  decision  of  the  coroner's  jury  con- 
cerning the  cause  of  the  derailment  on 
the  drawbridge  of  the  West  Jersey  &  Sea- 
shore, at  Atlantic  City,  N.  J.,  Oct.  28, 
1906.  1000  w.  R  R  Gaz — Nov.  9,  1906. 
No.  80329. 

The  Best  Safeguard  Against  Wood- 
stock Disasters.  A.  M.  Wellington.  Re- 
printed from  Eng.  News,  of  Feb.  12,  1887. 
Describes  and  illustrates  the  improved 
Latimer  re-railing  bridge  safety  guard. 
700  w.  Eng  News — Nov.  8,  1906.  No. 
80336. 
British  Freight. 

^  The  British  System  of  Cartage  and  De- 
livery of  Freight  at  Terminals.  An  illus- 
trated article  showing  the  methods  of  the 
London  and  North  Western  Railway,  the 
types  of  vehicles  employed  for  cartage, 


and  the  magnitude  of  the  work.    1800  w. 
R  R  Gaz — Nov.  23,  1906.   No.  80570. 
Ceylon. 

The  Passenger  Service  on  the  Ceylon 
Railways.  Messrs.  Blum  and  E.  Giese,  in 
Zeitung  des  Vereins.  An  interesting  ac- 
count of  these  railways  and  their  equip- 
ment and  proposed  new  lines.  2000  w. 
Bui  Int  Ry  Cong — Nov.,  1906.  No. 
80743  E. 

Conference. 

Second  Conference  for  the  Revision  of 
the  International  Convention  on  the 
Transport  of  Goods  by  Railway.  A  re- 
port of  the  business  transacted.  7700  w. 
Bui  Int  Ry  Cong— Oct.,  1906.  No.  80393  E. 

High-Speed. 

Recent  High-Speed  Trials  of  Steam 
Locomotives.  Translated  from  Zeitung 
des  Vereins.  A  report  of  recent  trials 
with  steam  locomotives  running  long  dis- 
tances. 2900  w.  Bui  Int  Ry  Cong — Nov., 
1906.   No.  80742  E. 

Single  Track. 

Single  Track  Train  Operation  on  the 
Wheeling  &  Lake  Erie.  Gives  an  interest- 
ing chart  showing  graphically  the  extra 
and  regular  trains  run  on  Sept.  2,  1906, 
and  giving  information.  700  w.  R  R  Gaz 
— Nov.  23,  1906.  No.  80571. 
MOTIVE  POWER  &  EQUIPMENT. 

Brakes. 

Recent  Progress  in  the  Air  Brake  Art, 
Robert  Burgess.  An  illustrated  paper 
considering  progress  in  locomotive  brake 
equipment  and  car  brake  equipment,  fol- 
lowed by  general  discussion.  11700  w. 
Pro  S  &  S-W  Ry  Club— Aug.,  1906.  No. 
80282  E. 
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The  Kapteyn  Apparatus  for  Recording 
Continuous  Brake  Trials.  A.  Fuhr,  in 
Annualen  fiir  Gewerbe  und  Bauwesen. 
Illustrated  detailed  description  of  this 
,  new  apparatus  under  trial  on  the  Prussian 
State  Railways.  2500  w.  Bui  Int  Ry 
Cong — Nov.,  1906.  No.  80741  E. 

The  Maximus  Brake.  Illustrated  de- 
scription of  a  brake  designed  to  give  a 
pressure  which  shall  Vary  with  the  speed. 
600  w.  Engr,  Lond — Nov.  9,  1906.  No. 
80503  A. 

Car  Cleaning. 

Car  Cleaning.  B.  P.  Flory.  Discusses 
the  subject  of  terminal  car  cleaning  only, 
the  methods  and  cleaners.  General  dis- 
cussion. Ills.  12000  w.  Pro  N  Y  R  R 
Club — Oct.  19,  1906.   No.  80404. 

Car  Heating. 

Heating  of  Trains  on  the  Hermes- 
Beaumont  Railway  (Le  Chauffage  des 
Trains  sur  les  Lignes  Exploitees  par  la 
Compagnie  du  Chemin  de  Fer  de  Hermes 
a  Beaumont).  Mons.  Dupriez.  Illustrated 
description  of  system  of  heating  by  steam 
from  the  locomotive,  on  meter-gauge 
railways  in  northern  central  France.  2500 
w.  Rev  Gen  des  Chemins  de  Fer — Nov., 
1906.   No.  80640  G. 

Cars. 

Private  v_,ar  for  the  Western  Union 
Telegraph  Company.  An  illustrated  article 
describing  the  special  features  of  this  car. 
500  w.  Ry  Mas  Mech — Nov.,  1906.  No. 
80373. 

35-Ton  Steel  Underframe  Stock  and 
Coke  Car.  Illustrated  detailed  description 
of  cars  for  the  A.  T.,  and  S.  F.  Ry.  500 
w.  Am  Engr  &  R  R  Jour — Nov.,  1906. 
No.  80267  C. 

Van  for  Motor  Cars.  Brief  illustrated 
description  of  a  car  used  on  the  Cale- 
donian Ry.  for  carriage  of  automobiles. 
500  w.  Ry  &  Loc  Engng — Nov.,  1906. 
No.  80230  C. 
Cast  Steel. 

Experience  with  Cast  Steel  Parts  on 
Locomotives  of  the  Northern  Railway  of 
France  (Essai  de  Pieces  en  Acier  Moule 
par  la  Compagnie  du  Chemin  de  Fer  du 
Nord).  Mons.  du  Bousquet.  Brief  rec- 
ord of  favorable  experience,  with  illustra- 
tion. 500  w.  Rev  Gen  des  Chemins  de 
Fer— Nov.,  1906.   No.  80638  G. 

Steel  Castings  in  Locomotive  and  Car 
Construction.  J.  V.  McAdam.  Briefly 
considers  what  has  been  accomplished  in 
making  intricate  steel  castings  for  cars 
and  locomotives,  and  the  changes  due  to 
their  use.  2200  w.  Sib  Jour  of  Engng — 
Nov.,  1906.  No.  80415  C. 
Center  of  Gravity. 

Center  of  Gravity  of  a  Locomotive — 
Simple  Method  of  Determining.  G.  R. 
Henderson.  Describes  a  simple  and  prac- 
tical method.  700  w.  Am  Engr  &  R  R 
Jour— Nov.,  1906.   No.  80268  C. 


Electrification. 

Electrification  of  the  West  Jersey  and 
Seashore  Railroad.  Illustrated  descrip- 
tion of  the  new  system  put  in  operation 
on  this  branch  of  the  Pennsylvania  R.  R. 
The  present  number  deals  with  the  power- 
house and  sub  stations.  2500  w.  Elec 
Rev,  N  Y — Nov.  3.  1906.  Serial.  1st  oart. 
No.  80255. 

The  Electrical  Equipment  of  the  West 
Jersey  &  Seashore  Branch  of  the  Penn- 
sylvania Railroad.  Illustrated  detailed 
description  of  the  equipment  of  this  line, 
changed  from  steam  to  electricity.  A 
third-rail  system  with  low  voltage.  7500 
w.  St  Ry  Jour — Nov.  10,  1906.  No. 
80321. 

Electrical  Equipment  of  the  West 
Shore.  An  illustrated  account  of  the 
equipment  of  a  section  of  the  West  Shore 
R.  R.,  between  Ithaca  and  Syracuse,  for 
electrical  operation.  1600  w.  Elec  Ry 
Rev — Nov.,  1906.    No.  80422. 

Electrical  Power  vs.  Steam  Power  in 
the  Operation  of  Railroads.  E.  W.  Farn- 
ham.  Considers  this  subject,  especially 
as  applied  to  heavy  traffic  lines,  passenger 
and  freight,  suburban  and  interurban 
lines,  and  large  terminals.  General  dis- 
cussion. Ills.  10800  w.  Pro  W  Ry  Club 
— Oct.  16,  1906.    No.  80403  C. 

Energy  Necessary  for  the  Electrical 
Operation  of  the  Swiss  Railways 
(L'Energfe  Necessaire  pour  l'Exploitation 
Electrique  des  Chemins  de  Fer  Suisses). 
Prof.  Wyssling.  Report  to  a  commission 
for  the  study  of  this  question.  Tables. 
Serial.  2  parts.  5500  w.  Bull  Tech  d  1 
Suisse  Romande — Oct.  25,  Nov.  10,  1906. 
No.  80643  B. 
Fuel. 

Combustion  of  Fuel  'in  Relation  to 
Locomotive  Firing.  The  first  of  a  series 
of  articles  presenting  scientific  facts  re- 
lating to  fuels  and  the  combustion  pro- 
cess, showing  their  relations  to  the  opera- 
tion of  locomotive  firing.  Ills.  1000  w. 
Ry  Mas  Mech — Nov.,  1906.  Serial.  1st 
part.  No.  80372. 
Inspection  Car. 

Track  Inspection  Car  of  the  Baltimore 
&  Ohio.  Illustrated  detailed  description 
of  the  car,  giving  a  section  of  the  record 
made.  1800  w.  R  R  Gaz — Nov.  2,  1906. 
No.  80204. 
Locomotive  Boilers. 

Locomotive  Boilers  with  Combustion 
Chambers.  Illustrates  and  describes  de- 
signs in  which  this  type  of  boiler  was 
used,  reporting  their  efficiency,  and  giving 
general  information.  4000  w.  Eng  News 
Nov.,  1906.  No.  80554. 
Locomotive  Failures. 

Engine  Failures  and  Their  Causes.  F. 
P.  Roesch,  at  Chicago  meeting  of  the 
Trav.  Engrs'  Assn.  Discusses  the  con- 
struction, repairs,  and  handling  of  en- 
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gines.   Ills.   2000  w.   Ry  &  Loc  Engng — 
Nov.,  1906.    No.  80228  C. 
Locomotives. 

Locomotives  at  the  Liege  Exposition  in 
1905  (Les  Locomotives  a  FExposition  de 
Liege,  1905).  A.  Herdner,  with  note  by 
A.  Mallet.  Very  complete,  illustrated  re- 
view of  the  steam  locomotives  at  Liege, 
and  their  parts  and  operation.  4  plates. 
40000  w.  Mem  Soc  Ing  Civ  de  France — 
Sept.,  1906.    No.  80633  G. 

Locomotives  at  the  Milan  Exhibition. 
Charles  S.  Lake.  Illustrated  description 
of  the  4-cylinder  express  passenger  loco- 
motives for  the  Hungarian  and  Belgian 
State  Railways.  1400  w.  Mech  Engr — 
Nov.  17,  1906.    No.  8071 1  A. 

Narrow-Gauge  Locomotives  at  the 
Milan  Exhibition.  A  narrow-gauge, 
eight-wheel  coupled  engine,  fitted  with 
Schmidt  superheater  is  illustrated  and  de- 
scribed. 500  w.  Engng — Nov.  9,  1906. 
No.  80498  A. 

Balance  Compound  Prairie  Type  Loco- 
motive with  Inclined  High  Pressure 
Cylinders.  Engines  for  fast  freight  ser- 
vice on  the  A.,  T.  &  S.  F.  Ry  are  de- 
scribed and  illustrated.  1200  w.  Am 
Engr  &  R  R  Jour — Nov.,  1906.  No. 
No.  80270  C. 

Birmingham  Southern  2-8-0.  Illustra- 
tion, with  description,  of  engines  for  use 
on  a  road  in  Georgia.  500  w.  Ry  &  Loc 
Engng — Nov.,  1906.   No.  80227  C. 

Cole  Four-Cylinder  Balanced  Comr 
pound  Pacific  Type  Locomotive.  Illus- 
trated description  of  engines  for  the 
Northern  Pacific  Ry.  They  are  the 
heaviest  of  the  type  ever  built.  1800  w. 
Am  Enpr  &  R  R  Jour — Nov.,  1906.  No. 
80266  C. 

Culm  Burner  for  the  D.  &  H.  Illus- 
trated description  of  consolidation  loco- 
motives designed  for  slow-freight  and 
pushing  service.  800  w.  Ry  &  Loc  Engng 
— Nov.,  1906.  No.  80229  C. 

Four-Cylinder  Compound  Six-Coupled 
Locomotive  for  the  Austrian  State  Rail- 
ways. Brief  illustrated  description.  Plate. 
400  w.  Engng — Nov.  16, 1906.  No.  80729  A. 

Four-Cylinder  Compound  Ten-Coupled 
Locomotive ;  Milan  Exhibition.  Illustrated 
detailed  description.  Plate.  1000  w. 
Engng— Oct.  26,  1906.   No.  80308  A. 

Heavy  Mogul  Locomotive  for  the 
Vandalia.  Illustrated  description  of  the 
heaviest  mogul  (2-6-0)  locomotives  yet 
built.  In  working  order  they  weigh  187,- 
000  pounds  each.  500  w.  Ry  Age — Nov. 
16,  1906.   No.  80461. 

Locomotive  Development  on  British 
Railways.  The  first  of  a  series  of  critical 
articles  on  modern  practice  in  locomotive 
development.  2000  w.  Engr,  Lond — 
Nov.  16,  1906.  Serial.  1st  part.  No. 
80732  A. 

New  Designs  of  Locomotives.  Illus- 
trates and  describes  two  recent  locomo- 


tives built  in  England;  one  of  4-6-0  type, 
the  other  4-4-0  type.  1000  w.  Mech 
Engr — Nov.  10,  1906.    No.  80473  A. 

Mogul  Locomotives  for  the  Philippine 
Railway.  Illustrated  description  of  nar- 
row gauge  (3  ft.  6  in.)  engines  intended 
for  mixed  passenger  and  freight  service. 
600  w.  Ry  Age— Nov.  16,  1906.  No. 
80462. 
Motor  Cars. 

Motor  Cars  for  Railways  (Neueres 
iiber  Triebwagen  fitr  Eisenbahnen).  Hr. 
Guillery.  Descriptions  of  steam,  benzine- 
electric,  gasoline-electric  and  other  self- 
propelled  cars  for  railways,  with  discus- 
sion of  experience  in  many  parts  of  the 
world.  3500  w.  Glasers  Ann — Nov.  1, 
1906.  No.  80610  D. 

Steam  Rail  Motor  Car  for  the  Lanca- 
shire and  Yorkshire  Railway.  Illustrated 
description.     500   w.  Engng — Nov.  2, 
1906.   No.  80357  A. 
Repair  Parts. 

Finished  Repair  Parts  for  Locomotives. 
Harrington  Emerson.  Discusses  the 
manufacture  of  new  engine  repair  parts 
or  the  repair  of  old  ones,  considering  the 
saving  of  engine  delays,  standardization, 
costs,  storage,  and  the  possibility  of  buy- 
ing such  parts  in  the  open  market.  1600  w. 
R  R  Gaz— Nov.  23,  1906.  No.  80573. 
Valve  Gear. 

The  Walschaerts  Valve  Gear  in  the 
United  States  (La  Distribution  Wal- 
schaerts aux  Etats-Unis).  Mons.  Sau- 
vage.  Notes  on  the  use  of  this  locomo- 
tive valve  gear.  11 00  w.  Rev  Gen  des 
Chemins  de  Fer — Nov.,  1906.  No.  80639  G. 

The  Mathematical  Analysis  of  the  Wal- 
schaert  Valve  Gear.  Edward  L.  Coster. 
Analysis  with  diagrams,  also  showing 
how  the  motion  can  be  approximately  rep- 
resented by  Zeuner's  valve  diagrams. 
1200  w.  Am  Engr  &  R  R  Jour — Nov., 
1906.   No.  80269  C. 

NEW  PROJECTS. 
Tehuantepee. 

The  Tehuantepee  National  Railway. 
Late  facts  in  regard  to  the  present  state 
of  this  route  which  will  give  a  line  of 
communication  between  the  Atlantic  and 
Pacific,  and  its  connections  with  steam- 
ships on  both  oceans.  Two  maps.  2500 
w.  R  R  Gaz— Nov.  9,  1906.  No.  80330. 
Virginia. 

The  Tidewater-Deepwater  Railway. 
Begins  an  illustrated  description  of  a  line 
under  construction  to  carry  coal  from 
the  mines  of  West  Virginia  to  tidewater 
at  Norfolk.  1200  w.  Ry  Age — Nov.  23, 
1906.  Serial.  1st  part.  No.  80701. 
PERMANENT  WAY  &  BUILDINGS. 
Curves. 

The  Theory  of  Transition  Curves  (Zur 
Theorie  des  Uebergangsbogens).  Alfred 
Wessely.  Mathematical  discussion  of 
transition  curves  between  tangents  and 
circular   curves   on   railways,   and  of 
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superelevation  of  the  outer  rail.  Dia- 
grams and  tables.  2000  w.  Zeitschr 
d  Oest  Ing  u  Arch  Ver — Nov.  9,  1906. 
No.  80624  D. 

Electric  Power. 

Electrically- Operated  Traveling  Plat- 
forms, Turntables  and  Winches.  Dr.  Al- 
fred Gradenwitz.  Illustrates  and  de- 
scribes typical  electrically-driven  plat- 
forms, turntables  and  winches  designed 
for  the  Potsdam  railway  workshops.  800 
w.  Sci  Am  Sup— Nov.  3,  1906.  No.  80189. 

Foremen. 

The  Foreman — His  Training,  Work, 
and  Relation  to  Railroad  Maintenance  of 
Way  Organization.  S.  W.  Kapp.  Briefly 
discusses  the  points  named.  5600  w.  Pro 
Engrs'  Club  of  Phila— Oct.,  1906.  '  No. 
80235  D. 

Haarlem  Terminal. 

The  Building",  Equipment  and  Opera- 
tion of  the  Railway  Terminal  at  Haarlem, 
Holland  (Verbouwing,  Inrichting  en  Ex- 
ploitatie  van  het  Station,  Haarlem).  L. 
C.  Westhoff.  Address,  giving  an  illus- 
trated description  of  track  work,  bridge, 
viaduct,  station,  etc.,  with  discussion. 
7000  w.  Ingenieur — Oct.  27,  1906.  No. 
80645  D. 

Oil  House. 

Oil  House.    Illustrated  description  of 
the  oil  house  of  the  D.,  L.  &  W.  Ry.  at 
Scranton,  Pa.    1000  w.    Ry  Mas  Mech — 
Nov.,  1906.  No.  80371. 
Shops. 

Organization  and  Economy  in  the  Rail- 
way Machine  Shop.  H.  W.  Jacobs. 
Fourth  number  of  this  series.  Showing 
how  standardization  of  the  small-tool 
equipment  and  its  manufacture-  in  the 
central  shops  will  check  extravagance  and 
waste  and  promote  economy  and  efficiency 
over  the  whole  road.  Special  attention  is 
given  to  high-speed  steel  and  the  redesign 
of  machines,  and  many  examples  are 
shown.  3000  w.  Engineering  Magazine 
— Dec,  1906.  No.  80694  B. 


Railway  Shops  on  the  Prairie.  Brief 
illustrated  description  of  the  Canadian 
Pacific  Shops  at  Winnipeg,  Man.  1500  w. 
Ry  &  Loc  Engng— Nov.,  1906.  No. 
80226  C. 
Signalling. 

Automatic  Electric  Block  Signalling. 
Illustrated  description  of  the  signal  in- 
stallation for  the  electrified  lines  of  the 
Long  Island  Railroad.  900  w.  Ry  Age — 
Nov.  23,  1906.  No.  80702. 

Electrically-Operated  Points  and  Sig- 
nals at  Didcot.  Illustrated  description  of 
an  important  installation  on  the  Great 
Western  Ry.,  operated  by  electricity. 
2000  w.  Engng— Oct.  26,  1906.  Serial. 
1st  part.  No.  80306  A. 
Signal  Wire. 

Railway  Signal  Specifications  for  Rub- 
ber Insulated  Wire.  Gives  the  specifica- 
tions for  rubber-insulated  signal  wire  for 
600  volts  or  less,  submitted  to  the  Rail- 
way Signal  Assn.  900  w.  Elec  Wld — 
Nov.  10,  1906.  No.  8S0374. 
Station. 

The  New  Goods  Station  at  Newcastle. 
Illustrated  description  of  an  example  of 
monolithic  ferro-concrete  construction, 
built  by  the  North-Eastern  Ry.  Co.  4000 
w.  Engr,  Lond — Oct.  26,  1906.  No. 
80309  A. 
Terminal. 

A  New  Seaport.  Ralph  H.  Rockwood. 
Illustrates  and  describes  the  new  tide- 
water terminal  of  the  Bangor  &  Aroos- 
took R  R.,  at  otockton  Springs,  Me. 
700  w.  Ry  A^e — Nov.  2,  1906.  No. 
80236. 
Tracks. 

Best  Method  of  Maintaining  Track  for 
the  Tonnage  and  Speed  of  To-day.  A 
committee  report  presented  to  the  Chi- 
cago convention  of  the  Roadmasters*  and 
Maintenance-of-Way  Association.  Recom- 
mendations relating  to  foundations,  drain- 
age, ballast,  ties,  curves,  etc.  2800  w. 
R  R  Gaz— Nov.  23,  1906.   No.  80572. 
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Accidents. 

t  A  Board  of  Trade  Report  on  an  Eng- 
lish Railway  Accident:  Brakes  for  Elec- 
tric Cars  on  Steep  Grades.  Reprint, 
nearly  in  full,  of  a  report  signed  by  Col. 
H.  A.  Yorke,  on  a  runaway  of  an  electric 
car  on  a  grade,  which  occurred  on  June 
23,  1906,  near  Highgate.  6800  w.  Eng 
News — Nov.  22/  1906.    No.  80556. 

Burton  &  Ashby. 

Burton  and  Ashby  Light  Railway.  Sey- 
mour Glendennin.  An  illustrated  descrip- 
tion of  this  electrically  operated  line. 
2500  w.  Bui  Int  Ry  Cong— Oct.,  1006 
No.  80392  E. 


Burton  and  Ashby  Light  Railway.  Illus- 
trated detailed  description  of  the  sys- 
tem connecting  Burton-upon-Trent  with 
Ashby-de-la-Zouch.  5000  w.  Tram  &  Ry 
Wld— Nov.  1,  1906.  No.  80487  B. 

Counterweight. 

Counterweight  Device  on  the  Balmain 
Tramway,  Sydney,  New  South  Wales. 
Percy  William  Shaw.  Describes  and  illus- 
trates a  device  used  to  secure  safety  and 
ease  in  operation  on  steep  gradients.  4000 
w.  Inst  of  Civ  Engrs — No.  3601.  No. 
80539  N. 

Curves. 

Tables  of  Car  Positions  on  Curves. 
George  L.  Fowler.  Gives  tables  showing 
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angles  subtended  by  cars  of  different 
lengths  on  curves  of  different  radii  and 
distances  between  bolster  centers,  and 
necessary  distances  between  inside  faces 
to  allow  track  wheels  to  swing.  7  tables. 
St  Ry  Jour — Nov.  10,  1906.  No.  80322. 

Milan  Exposition. 

The  Single- Phase  Elevated  Railway  at 
the  Milan  Exposition  of  1906  (Die  Wech- 
selstrom-Hochbahn  auf  der  Interna- 
tionalen  Ausstellung  in  Mailand  1906). 
W.  A.  Muller.  Illustrated  description  of 
electric  railway  and  equipment  on  the 
Finzi  system,  of  standard  gauge  and  with 
overhead  trolley  wire,  about  one  mile 
long.  800  w.  Zeitschr  d  Ver  Deutscher 
—Oct.  27,  1906.   No.  80604  D. 

Muncie  &  Portland. 

The  Muncie  &  Portland  Traction  Com- 
pany. Illustrated  description  of  Indiana 
line,  mostly  on  private  right  of  way,  and 
desirably  located  for  high  speeds.  2500 
w.   Elec  Ry  Rev — Nov.,  1906.   No.  80424. 

N.  Y.  Central. 

Sub- Stations  and  Transmission  System 
of  the  New  York  Central  &  Hudson  River 
Railroad.  Illustrated  description.  2500 
w.  St  Ry  Jour — Nov.  3,  1906.  No. 
80247. 

See  also  Electrical  Engineering,  Gener- 
ating Stations. 

Puy  de  Dome. 

Steam  Railway  from  Clermont  Ferrand 
to  the  Puy  de  Dome  (Tramway  de  Cler- 
mont-Ferrand au  Puy  de  Dome).  A. 
Dumas.  Illustrated  description  of 
adhesion  railway  up  this  French  moun- 
tain, with  a  maximum  grade  of  12  per 
cent.  The  locomotives  have  horizontal 
wheels  which  grip  a  central  rail.  1  plate. 
3000  w.  Genie  Civil — Nov.  10,  1906.  No. 
80630  D. 

Substation  Operation. 

Practice  versus  Theory  in  Electric  Rail- 
way Substation  Operation.  Sydney  W. 
Ashe.  The  writer  obtained  employment 
in  a  substation  for  the  purpose  of  investi- 
gation, and  gives  suggestions  from  the 
impressions  gained.  2000  w.  Elec  Rev, 
N  Y— Nov.  24,  1906.  No.  80581. 

Subway. 

Proposed  Subway  System  to  Connect 
the  Brooklyn  and  Williamsburg  Bridges. 
Explains  the  congested  conditions  at  these 
bridges,  and  the  proposed  subway  system 
for  distributing  the  traffic.  2000  w.  St 
Ry  Jour— Nov.  24,  1906.  No.  80580. 
Tracks. 

On  Tramway  Permanent- Way  Con- 
struction. Alexander  Paterson,  Jr.  Calls 
attention  to  details  in  respect  to  packing 
of  rails,  rail- joints,  and  paving  3800  w. 
Inst  of  Civ  Engrs — No.  3620.  No. 
80543  N. 

Renewal  of  the  Brooklvn  Bridge  Sur- 
face Tracks.  Illustrates  and  describes 
some  of  the  changes  in  construction-  aim- 
ing to  provide  a  roadbed  that  will  stand 


several  years  wear  under  the  heavy  traffic. 
1000  w.  Ry  Age — Nov.  2,  1906.  No. 
80237. 

Tube  Railways. 

Setting  Out  of  Tube  Railways.  G.  M. 
Halden.  Remarks  on  street  surveying, 
and  the  instruments  used,  with  a  detailed 
description  of  the  setting  out  and  con- 
struction of  tube  railways.  1600  w.  Engr. 
Lond — Oct.  26,  1906.  Serial.  1st  part. 
No.  80310  A. 

Vallvidrera. 

The  Vallvidrera  Cable  Railway  near 
Barcelona  (Ferrocarril  Funicular  de 
Vallvidrera  en  Barcelona).  Jose  Playa. 
Illustrated  description  of  cable  railway 
2300  feet  long,  and  rising  535  feet.  From 
the  Revista  Tecnologico  Industrial.  Serial. 
1st  part.  5000  w.  Energia  Electrica — 
Nov.  10,  1906.   No.  80625  D. 

Vienna. 

Electric  Traction  on  the  Vienna  City 
Railway  (Elektrischer  Betrieb  auf  der 
Wiener  Stadtbahn).  Karl  Rosa  and 
Vladimir  List.  Well  illustrated  descrip- 
tion of  the  Krizik  system  with  direct 
current,  two  overhead  conductors  and 
rail  neutral,  which  is  being  operated  ex- 
perimentallv.  3  plates.  Serial.  2  parts. 
5000  w.  Elektrotech  u  Maschinenbau — 
Nov.  4  and  11,1906.  No.  80573  each  D. 

Experimental  Three- Wire  System  in 
Vienna.  Illustrates  and  describes  the 
equipment  of  a  three-wire  direct  current 
system.  2200  w.  St  Ry  Jour — Nov.  3, 
1906.  No.  80246. 
West  Ham. 

West  Ham  Corporation  Tramways. 
Illustrated  description  of  the  new  offices 
and  car  depot,  with  notes  on  the  perma- 
nent way  and  equipment.  4000  w.  Tram 
&  Ry  Wld— Nov.  1,  1906.   No.  80486  B. 

West  Ham  Corporation  Tramways. 
Illustrates  and  describes  the  design  and 
equipment  ^  of  the  new  car-sheds  and 
offices,  giving  information  also  concern- 
ing the  extent  of  these  tramways  and  a 
few  details  of  construction.  3500  w. 
Elec  Engr,  Lond — Oct.  26,  1906.  No. 
80300  A. 
Wheels. 

The  Diseases  of  Cast  Iron  Wheels. 
Considers  diseases  due  to  defective  ma- 
terial, and  to  methods  of  manufacture. 
Ills.  3200  w.  St  Ry  Jour — Nov.  3,  1906. 
No.  80248. 

The  Diseases  of  Steel  Wheels.  Shows 
that  some  of  the  troubles  are  very  diffi- 
cult to  detect,  but  that  they  do  not  seri- 
ously menace  the  property  equipped  with 
such  wheels.  Ills.  2700  w.  St  Ry  Jour 
—Nov.  24,  1906.  No.  80579. 
Winona. 

The  Winona  Interurban  Railway.  Il- 
lustrated description  of  an  especially  well- 
built  line  in  the  northern  part  of  Indiana. 
Elec  Ry  Rev — Nov.,  1906.  No.  80423. 
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If  an  intelligent  American  manufacturer  were  asked  to  name  the  principal  reason  why  American 
manufacturers  excel  the  rest  of  the  world,  he  would  probably  answer  :  "Because  we  scrap  our  old 
machines  as  soon  as  we  can  find  something  better."  European  manfacturers,  on  the  other  hand,  are 
falling  behind  in  the  race  bcause  of  their  shortsighted  policy  of  clinging  to  an  old  tool  or  machine^so 
long  as  it  has  any  usefulness  left. 

Many  contractors  are  like  these  European  manufacturers.  They  own  out-of-date  slat-bottom 
wagons  and  cannot  bring  themselves  to  the  point  of  getting  rid  of  them,  in  spite  of  the  fact  that  they 
recognize  the  economic  merits  of  dump  wagons.  Some/' contractors,  it  is  true,  having  tried  the  type 
of  bottom  dump  wagon  first  invented,  became 
disgusted  and  have  remained  blind  ever  since 
to  the  fact  that  a  simple,  strong  and  abso- 
lutely sand  tight  bottom  dump  wagon  at 
moderate  price  is  made  by  The  Troy  Wagon 
Works  Company. 

Not  only  does  the  Troy  wagon  save  money 
at  the  dump,  as  compared  with  the  slow 
method  of  dumping  slat-bottom  wagons,  but 
it  saves  more  money  on  the  road,  for  a  team 
can  haul  a  bigger  load  in  a  Troy  wagon  than 
in  the  ordinary  slat-bottom  wagon.  If  you 
doubt  this,  just  measure  up  a  few  of  the  loads 
hauled  in  each  kind  of  wagon  over  the  same  roadways.  Troy  dump  wagons  are  notable  for  being  light 
running. 

When  next  you  see  a  Troy,  take  notice  of  the  fact  that  the  "dish"  of  the  spokes  is  such,  and  the 
"set"  (or  inclination)  of  the  axle  is  such,  that  the  spokes  stand  perfectly  plumb  between  the  axle  and 
the  ground.    This  is  one  of  the  secrets  of  easy  draught.    There  are  others. 

Send  for  Catalog  No.  2  E  M,  and  learn  more  about  Troy  wagons. 

THE  TROY  WAGON  WORKS  COMPANY, 
Crawford  and  West  Streets,        :        :        :        TROY,  OHIO. 
F.  B.  SCOBEY,  367  Fulton  Street,  Brooklyn,  N.  Y 

Sole  Agent  for  Eastern  New  York,  Telephone  4850  Main 

New  Jersey  and  New  England: : :  WAGONS  IN  STOCK 
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NEW  BEDFORD,  MASS-,  U.S.A. 
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Reamers 
Cutters 
Chucks 
Taps*  Dies 
Mac  I.  ines 

and 
Machinists' 

Tools 

Manufacturers  of  screws,  locks,  etc.,  and  all 
machine  shops  doing  slotting  of  any  kind  will 
find  their  work  most  satisfactory  in  using  the 
Morse  cutter  No.  131. 

We  regularly  make  57  sizes  of  No.  131,  with 
gauge  ranging  from  No.  5  to  34  (.182  inch  to 
.006  inch),  diameter  of  cutter  from  2%  to  If 
inches  and  diameter  of  hole  from  1  to  |  inch. 
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Buffalo  Steam  Pump  Co. 
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START   RIGHT.  STAY  RIGHT. 

If  you  put  your  Electric  Wires  underground  in  the  first  place,  they  will  stay  where 


they  belong. 
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FOSTER  SUPERHEATERS 

Take  care  of  PEAK  LOADS. 

Power  Specialty  Co.,  Ill  Broadway,  New  York.  


STEEL  CONSTRUCTION 

IN  ALL  BRANCHES. 
Buildings  Designed  and  Erected  in  All  Parts  of  the  World. 

Roof  Frames,  Trusses  and  Girders,  Boilers,  Tanks,  and  Heavy  Plate  Work,  Cupolas,  Ladles,  Converters,  Blast 
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Chimneys,  Riveted  Pipe,  Corrugated  Iron. 
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Co   92 

Piatt  Iron  Works  Co   81 

Poole  Eng.  &  Mch.  Co   67 

Porter,  H.  F.  J  146 

Porter  Co.,  H.  K  .112 

Potter  Separator  Co   73 

Powell  Co.,  Wm   90 

Power  Specialty  Co   10 

Pratt  Institute  149 

Pratt  &  Whitney  Co  — 

Pressed  Steel  Mfg.  Co   56 

Providence  Eng'ng  Works...  71 

Q 

Queen  &  Co.,  Inc   96 

R 

Rail  Joint  Co  141 

Ransome  &  Smith  Co  133 

Ransome  Concrete  Mchy.  Co.  135 
Rensselaer  Polytechnic  Inst..  149 

Richardson  Scale  Co  132 

Risdon  Iron  Works  101 

Riter-Conley  Mfg.  Co   10 

Robins  Conveying  Belt  Co..  105 
Robb-Mumf ord  Boiler  Co .  . .  74 

Robinson  A.   W  146 

Rock  Island  Lines  139 

Rockwood  Mfg.  Co   78 

Roebling  Construction  Co. ...122 

Roedder,   O.   C  147 

Roelker,  H.  B  145 

Rqessler  &  Hasslacher  Chem- 
ical Co  .101 

Rose  Polytechnic  Institute  . .  148 

Ross  Valve  Co   92 

Ruggles-Coles   Eng'g   Co. . .  .  130 

s 

Saunders'  Sons,  Inc.,  D....  59 
Scaife  &  Sons  Co.,  Wm.  B..  84 

Schwerdtle  Stamp  Co   62 

Sellers  Co.,  Inc.,  Wm   58 

Sheffield  Scientific  School...  148 
Shepherd  Engineering  Co .  . .  69 
Simplex  Elec.  Heating  Co..  112 

Smidth  &  Co.,  F.  L  128 

Smith  &  Son,  Samuel   75 

Snow  Steam  Pump  Works .  .  — 
Southwark  Fdy.  &  Mach.Co.  69 

Sprague  Electric  Co  -.  34 

Star  Brass  Mfg.  Co   94 

Star  Drilling  Machine  Co . . .  98 
Stevens  Inst,  of  Technology.  149 

Stewart    Heater    Co  84 

Stocker,  George  J   93 

Stoever  Foundry  &  Mfg.  Co.  62 


Stow  Flexible  Shaft  Co   67 

Stow  Manufacturing  Co .  .  60 

Stowell  Mfg.  Co   9 

Strong,  Carlisle  &  Hammond 

Co   86 

Struthers- Wells   Co  122 

Sturtevant  Co.,  B.  F   72 

Sullivan  Machinery  Co  101 

T 

Thorpe,  Piatt  &  Co   87 

Tindell-Morris   Co   61 

Tippett  &  Wood  138 

Trenton  Iron  Co  104 

Troy  Wagon  Works  Co   8 

Tufts  College   148 

Turner  Construction  Co  125 

Tyler  Co.,  W.  S   98 

u 

Uehling  Instrument  Co   78 

Underfeed  Stoker  Co   85 

Underwood  &  Co.,  H.  B   61 

U.    S.    Cast    Iron    Pipe  & 

Foundry  Co  118 

U.  S.  Steel  Piling  Co  129 

U.  S.  Wood  Preserving  Co .  .  — 

V 

Vanduzen  Co.,  E.  W  117 

Vermont  University   149 

Vulcan  Iron  Works  128 

w 

Wagenhorst  &  Co.,  J.  H....144 
Wallace-Coates  Eng'g  Co....  147 
Walsh's  Holyoke  Steam  Boil- 
er Works   134 

Walworth  Mfg.  Co   4 

Watson- Stillman   Co  119 

Watson  &  McDaniel  Co   87 

Webster  &  Co.,  Warren   82 

Webster  Mfg.  Co  108 

Wescott  Co.,  Geo.  F  145 

Western,  Benj.  R   49 

Western  Electric  Co  112 

Westinghouse  Air  Brake  Co.  50 
Westinghouse   Elec.    &  Mfg 

Co   50 

Westinghouse  Machine  Co..  51 
Weston     Electrical  Instru- 
ment Co  49 

Wetherill  &  Co.,  Robt   69 

Wheeler  Condenser  &  Eng'ng 

Co   85 

White  &  Co.,  J.  G  147 

Whitlock  Coil  Pipe  Co   89 

Wile  Power  Gas  Co   81 

Williams   &  Staff,  Stephen  T..  37 

Williams  Bros   112 

Williams  Gauge  Co   86 

Williams  Valve  Co.,  D.  T...  91 

Willams,  White  &  Co   59 

Wilson  Memindex  Co  144 

Wisconsin  University   149 

Woodward  Governor  Co  118 

Wood  &  Co.,  R.  D   54 

Wood  Drill  Works  101 

Worcester  Polytechnic  Insti- 
tute 149 

Worthington,  Henry  R   — 

Wright  Mfg.  Co   81 

Wyman  &  Gorden   152 

Y 

Yale  University   148 

Young  &  Sons  143 
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ENGINEERING  MISCELLANY 


Experience  counts  as  much  in  solving  cost- 
keeping  and  managment  problems  as  in  anything 
else.  The  owner,  superintendent,  manager  is 
too  much  occupied  with  the  manufacturing  and 
commercial  branches  of  his  business  to  give  the 
necessary  time  to  decide  what  system  will  best 
fit  the  particular  conditions  of  his  plant.  It 
won't  do  to  adopt  a  plan  which  is  proving  a  suc- 
cess somewhere  else,  for  in  every  one  of  a  hun- 
dred cases  there  are  local  conditions  which  can- 
not be  matched  anywhere  else.  It  is  only 
through  our  unusually  wide  experience  that  we 
are  enabled  to  build  a  system  of  cost -keeping  and 
management  which  every  individual  plant  re- 
quires. These  elements  lead  to  lower  produc- 
tion costs,  larger  profits  and  sales. 

Probably  our  experience  in  these  matters 
would  be  beneficial  to  you.  Why  not  accord  us 
an  interview? 


GUNN,  RICHARDS  &  COMPANY 


Production  Engineers  and  Public  Accountants 


43  Wall  Street  and  43  Exchange  Place 
NEW  YORK 


50  Congress  Street 
BOSTON 


224  St.  James  Street 
MONTREAL 


First  National  Bank  Building 
CHICAGO 


Please  mention  The  Engineering  Magazine  when  you  write. 


ENGINEERING  MISCELLANY 


The  direct  way 

Do  you  know  positively  where  your  cost  leak- 
ages are  from  month  to  month  and  what  they 
amount  to  in  dollars  and  cents? 

Perhaps  you  have  been  experimenting  for 
several  years  trying  to  get  your  records  and 
methods  down  to  the  simplest  form.  How  much 
has  this  experimenting  cost,  and  how  have  the 
results  satisfied  you? 

Do  you  know  that  in  one  day  the  man  who 
has  made  a  specialty  of  sizing  up  troubles  such  as 
yours  and  correcting  them  can  save  you  months 
of  expense? 

Many  manufacturers  are  afraid  of  so-called 
"  Production-Experts,"  because  they  generally 
mean  weeks  of  high  priced  service.  A  distinctive 
feature  of  our  work  is  that  we  give  you  a  definite 
idea  at  the  start  of  how  long  it  will  take  us  to  put 
your  cost  accounting  where  it  will  give  you  the 
facts  you  want. 

If  you  are  at  all  interested  in  the  subject  we 
shall  appreciate  your  request  for  further  informa- 
tion. 

SYSTEMATIZING  DEPARTMENT 

Library  Bureau 

316  Broadway,  New  York 


Please  mention  The  Engineering  Magazine  when  you  write. 


The  Buyers'  Directory 


OF 


The  Engineering  and  Machinery  Trades 


Note  - 


-The  display  advertisements  of  the  firms  mentioned  under  each  heading  can  be  found 
readily  by  reference  to  the  Alphabetical  Index.   See  page  u. 


Advertising. 

Manufacturers  Adv.  Bureau,  N.  Y. 
Viennot   Advertising  Agency,  Phila. 

Abrasive    Material  (Alun- 
dum). 

Norton  Co.,  Worcester,  Mass. 

Accountants  and  Auditors. 

John    A.    Cooper,  Chicago. 
Gunn,  Richards  &  Co.,  New  York. 
Library  Bureau,   New  York. 

Accumulators,  Hydraulic. 

Niles-Bement-Pond   Co.,   New  York. 
Watson-Stillman   Co.,    New  York. 
Henry  R.   Worthington,   New  York. 

Adding  Machines. 

Felt  &  Tarrant  Mfg.  Co.,  Chicago. 
Kolesch  &  Co.,  New  York. 

Aerial  Tramways. 

S.  Flory  Mfg.  Co.,  Bangor,  Pa. 
Lambert   Hoist,    Engine   Co.,  Newark. 
Lidgerwood  Mfg.   Co.,   New  York. 
Trenton  Iron  Co.,    Trenton,   N.  J. 

Air  and  Gas  Compressors. 

Allis-Chalmers    Co.,  Milwaukee. 
Am.  Air  Compressor  Wks.,  New  York. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Chicago  Pneu.   Tool  Co.,  Chicago. 
Clayton  Air  Compress.  Wks.,  N.  Y. 
Curtis  &  Co.,   Mfg.   Co.,   St.  Louis. 
Deane  Steam  Pump  Co.,  New  York. 
Hall    Steam   Pump    Co.,  Pittsburg. 
Tngersoll-Rand    Co.,    New  York. 
Knowles  Steam  Pump  Wks.,   N.  Y. 
Laidlaw-Dunn-Gordon   Co.,   New  York. 
John  H;  McGowan  Co.,  Cincinnati. 
Norwalk  Iron  Wks.,   Norwalk,  Ct. 
Piatt  Iron  Works  Co.,  Dayton. 
Providence  Eng.   Wks.,  Providence. 
Snow  Steam  Pump  Wks.,  New  York. 
Sullivan  Machinery  Co.,  Chicago. 
Henry  R.  Worthington,  New  York. 
Vulcan  Iron  Works,  Wilkes-Barre,  Pa. 

Air  Brakes. 

Westinghouse    Air   Brake    Co.,  Pitts- 
burg. 

Air  Drills. 

Amer,  Air  Compressor  Works,  N.  Y. 
Chicago  Pneu.   Tool  Co.,  Chicago. 
Clayton  Air  Compressor  Works,  N.  Y. 
Ingersoll-Rand   Co.,    New  York. 
Sullivan  Machinery  Co.,  Chicago. 

Air  Hoists. 

Amer.  Air  Compressor  Works,  N.  Y. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Chicago  Pneu.   Tool  Co.,  Chicago. 
Curtis  &  Co.   Mfg.   Co..   St.  Louis. 
Dayton  Pneumatic  Tool  Co.,  Dayton. 
Hall   Steam  Pump  Co.,  Pittsburg. 
Tngersoll-Rand   Co.,    New  York. 
Knowles  Steam  Pump  Wks..   N.  Y. 
Laidlaw-Dunn-Gordon   Co.,    N.  Y. 

Air  Motors. 

Amer.  Air  Compressor  Works,  N.  Y. 
Chicago  Pneumatic  Tool  Co.,  Chicago. 
Ingersoll-Rand  Co.,  New  York. 

Ammeters. 

Western  Electric  Co.,  Chicago. 


Weston  Elec.  Inst.  Co.,  Waverly  Pk., 
Newark,    N.  .1. 

Annunciators. 

.  W.  R.  Ostrander  &  Co.,  New  York. 
Western  Electric  Co.,  Chicago. 

Anti-Friction  Metals. 

Phosphor  Bronze  Smelting  Co.,  Phila. 
Poole  Eng.  &  Men.  Co.,  Baltimore. 

Architects. 

Dodge  &  Day,  Philadelphia. 
Wm.  C.  Furber,  Phila. 

Automatic    Coal  Weighing 
Machine. 

Richardson  Scale  Co.,   New  York. 

Automobile  Drop  Forgings. 

Chicago   Drop  Forge   &   Foundry  Co., 
Kensington,  111. 

Ballast  Unloaders. 

Marion  Steam  Shovel  Co.,   Marion,  O. 

Ball  Bearings. 

American    Ball    Co.,  Providence. 
Pressed  Steel  Mfg.   Co.,   Phila.,  Pa. 

Band  Saws. 

Fay  &  Egan  Co.,  Cincinnati. 

Bascule  Bridges. 

Wallace-Coates  Eng'g  Co.,  Chicago. 

Belt  Conveyors. 

Jeffrey  Mfg.  Co.,  Columbus. 
Robins  Conveying  Belt  Co.,  New  York. 
H.  W.  Caldwell  &  Son  Co.,  Chicago. 
Mead-Morrison  Mfg.   Co.,  Boston. 
Robins  Conveying  Belt  Co.,  N.  Y. 
Webster  Mfg.   Co.,  Chicago. 

Belt  Dressing  (Waterproof). 

Jos.   Dixon  Crucible  Co.,  Jersey  City. 

Belting. 

Boston    Belting    Co.,  Boston. 
Eureka  Fire  Hose  Co.,   New  York. 
Jeffrey   Mfg.    Co.,    Columbus,  O. 
Link-Belt  Co.,  Chicago. 
Main   Belting  Co.,  Philadelphia. 
Pittsburg   Gage   &   Supply   Co.,  Pitts- 
burg. 

Robins  Conveying  Belt  Co.,  N.  Y. 

Belt  Lacing. 

Bristol    Co.,    Waterbury,  Conn. 

Belt  Lacing  Machines. 

Birdsboro    Steel    Fdry.    &    Mch.  Co., 
Birdsboro,  Pa. 

Bending  Rolls. 

Bethlehem  Fdy.  &  Mch.  Co.,  So.  Beth- 
lehem, Pa. 
Niagara  Mch.  &  Tool  Wks.,  Buffalo. 
Niles-Bement-Pond  Co.,   New  York. 
William  Sellers  Co.,   Inc..  Phila. 
Williams,   White  &  Co.,  Moline. 

Blast  Furnaces. 

Walter    Kennedy,  Pittsburg. 

G.    W.    McClure,  Son    &    Co.,  Pitts- 
burg. 

Riter-Conley  Mfg.  Co.,  Pittsburg. 

Blocks,  Tackle. 

Lane  Bros.  Co.,  Poughkeepsie,  N.  Y. 


Blowers. 

Allis-Chalmers    Co.,  Milwaukee. 
American  Blower  Co.,  Detroit. 
American   Gas   Furnace   Co.,    N.  Y. 
Buffalo  Forge  Co.,  Buffalo. 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
Green   Fuel   Economizer   Co.,  Mattea- 

wan,    N.  Y. 
Massachusetts  Fan  Co.,  Waltham,  Mass. 
Piatt  Iron  Works,   Dayton,  Ohio. 
Sprague  Electric  Co.,  New  York. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 

Mass. 

Western  Electric  Co.,  Chicago. 

Blowers,  Turbine. 

De  La  Val  Steam  Turbine  Co.,  Trenton. 

Blue  Prints. 

A.  S.  Aloe  Co.,  St.  Louis. 
Kolesch  &  Co.,   New  York. 

Blue  Print  Machinery. 

Buckeye  Engine  Co.,  Salem,  0. 
Keuffel  &  Esser  Co.,   New  York. 
Kolesch  &  Co.,   New  York. 
J.  H.  Wagenhorst  &  Co.,  Youngstowa. 

Boiler  Feeders. 

Lunkenheimer  Co.,  Cincinnati. 
Hancock  Inspirator  Co.,  N.  Y. 
Hayden  &  Derby  Mfg.   Co.,  N.  Y. 

Boiler  Fronts  and  Fittings. 

Ashcroft  Mfg.   Co.,   N.  Y. 
Consolidated  Safety  Valve  Co.,  N.  Y. 
Continental  Iron  Works,  Brooklyn. 
Hancock  Inspirator  Co.,  N,  Y. 
Hayden  &  Derby  Mfg.  Co.,  N.  Y. 
Lunkenheimer  Co.,  Cincinnat.. 
Mecklenburg    Iron    Woz'ks,  Charlotte, 
N.  C. 

Walworth   Mfg.    Co.,  Boston. 

Boiler    Inspection    and  In- 
surance. 

Casualty  Co.  of  America,  New  York. 
Maryland  Casualty  Co.,  Baltimore. 

Boilers. 

Atlantic  Works,  East  Boston,  Mass. 
Atlas  Engine  Works,  Indianapolis. 
Babcock  &  Wilcox  Co.,   New  York. 
Harrison   Safety  Boiler  Wks.,  Phila. 
Heine  Safety  Boiler  Co.,   St.  Louis. 
Maryland  Casualty  Co.,  Baltimore. 
Oil  Well  Supply  Co.,  Oswego,  N.  Y. 
Piatt  Iron  Works,   Dayton,  Ohio. 
Riter-Conley  Mfg.   Co.,  Pittsburg. 
Robb-Mumford  Boiler  Co.,   So.  Fram- 

ingham,  Mass. 
Struthers-Wells  Co.,   Warren,  Pa. 
Sam'l  Smith  &  Son  Co.,  Paterson,  N.  J. 
Thorpe,   Piatt   &   Co.,    New  York. 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Walsh's  Boiler  Wks.,  Holyoke,  Mass. 
Robt.   Wetherill  &  Co.,   Chester,  Pa. 

Bolts  and  Nuts. 

Cleveland  Cap  Screw  Co.,  Cleveland. 

Bolt  and  Nut  Machinery. 

Niles-Bement-Pond    Co.,    New  York. 

Boosters. 

Allis-Chalmers  Co.,  Milwaukee. 
C  &  C  Electric  Co..   New  York. 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
Western  Electric  Co.,- Chicago. 


For  Alphabetical  Index  to  Advertisers  see  page  n. 
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Boring  Mills. 

Niles-Bement-Pond  Co.,   New  York. 
William  Sellers  Co.,  Inc.,  Phila. 
Williams,  White  &  Co.,  Moline. 

Brakes — Friction. 

Elec.  Controller  &  Supply  Co.,  Cleve- 
land. 

Brass  Founders*  Supplies. 

Co.,  New  York. 
Cincinnati. 


Keuffel  &  Esser  Co., 
Kolesch  &  Co.,  New 


New  York. 
York. 


Carborundum. 

Carborundum  Co.,  Niagara  Falls, 

Cars. 

Arthur  Koppel  Co.,  New  York. 


Geo.  F.  Blake  Mrg, 
S.   Obermayer  Co., 

Brass  Makers'  Lathes. 

Am.  Tool  &  Machine  Co.,  Boston. 
Niles-Bement-Pond  Co.,   New  York. 

Breast  Drill,  Electric. 

Jas.  Clark,  Jr.,  &  Co.,  Louisville. 

Brick. 

Henry  Maurer  &  Son,  New  York. 

Brick  and  Tile  Machinery. 

American   Blower   Co.,  Detroit. 
Jeffrey  Mfg.  Co.,  Columbus. 

Bridges,  Roofs,  Etc. 

Berlin  Construction  Co.,  Berlin,  Conn. 
Cowing  Engineering  Co.,  Cleveland. 
Curtin-Ruggles    Co.,    New  York. 
Riter-Conley  Mfg.  Co.,  Pittsburg. 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Wallace-Coates  Eng'g  Co.,  Chicago. 
Walsh's  Boiler  Wks.,  Holyoke,  Mass. 

Bronze  Castings. 

J.  B.  Chapman  &  Co.,  Springfield,  Mass. 

Bucket  Elevators. 

Allis-Chalmers  Co.,  Milwaukee. 
Hay  ward  Co.,  The,   New  York. 
Jeffrey  Mfg.  Co.,  Columbus. 
Mead-Morrison    Mfg.    Co.,  Boston. 
Robins  Conveying  Belt  Co.,  N.  Y. 
Webster  Mfg.   Co.,  Chicago. 


Browning  Engineering  Co.,  Cleveland. 
Industrial  Engineering  Co.,  Cleveland. 
Mead-Morrison   Mfg.    Co.,  Boston. 
Mecklenburg     Iron     Wks.,  Charlotte, 
N.  C. 

Car  Shop  Machinery. 

Fay  &  Egan  Co.,  Cincinnati. 
Niles-Bement-Pond   Co.,    New  York. 
Pratt  &  Whitney  Co.,  Hartford. 


Checks,  Time,  Pay  &  Trade. 

American  Ry.  Supply  Co.,  New  Yon>. 
Schwerdtle  Stamp  Co.,  Bridgeport. 

Chemicals. 

Roessler    &    Hasslacher    Chem.  Co., 

Chemists. 

Chas.  Catlett,  Staunton,  Va. 
Robt.  W.   Hunt  &  Co.,  Chicago. 
Lunkenheimer  Co.,  Cincinnati. 


Chucks. 

Almond  Mfg.  Co.,  Brotklyn. 
American  Tool  &  Mch.  Co.,  Boston. 
Niles-Bement-Pond  Co.,  New  York. 


Clutches,  Magnetic. 

Castings,  Iron,  Steel  &  BraSS.  Elec.  Controller  &  Supply  Co.,  Cleve- 
Birdsboro     Steel     Fdy.    &     Mch.    Co.  land- 

Birdsboro,  Pa.  Clutch  Pulleys. 

Buffalo    Foundry    Co,.    Buffalo.  ' * 
H.  W.  Caldwell  &  Son  Co.,  Chicago.     H-  W.  Caldwell  &  Sons  Co.,  Chicago 
J.  B.  Chapman  &  Co.,  Springfield,  Mass.       QogL\      an^  Ashes-Handling 
Stanley  G.  Flagg  &  Co.,  Phila.  Marliinprv 
Lunkenheimer  Co.,  Cincinnati.  lUdLHinery. 

Jeffrey  Mfg.    Co.,   Columbus.  Browning  Engineering  Co.,  Cleveland. 

Mecklenburg    Iron    Works.    Charlotte,  H.  W.  Caldwell  &  Sons  Co.,  Chicago. 

N.  C.  Hay  ward  Co.,  New  York. 

Poole  Eng'g  &  Mch.   Co.,   Baltimore.  C.  W.  Hunt  Co.,  New  York. 
Southwalk  Fdy, 


Phila. 


&  Mch.  Co. 
Walworth  Mfg.  Co.,  Boston. 
Robt.  Wetherill  &  Co.,  Chester,  Pa. 


Cast-Iron  Pipe. 

U.    S.    Cast   Iron  Pipe 


Fdy.  Co. 


Buildings,   Iron,   Steel   and  Mcfasr 
Steel  Concrete. 


Berlin  Construction  Co.,  Berlin,  Conn. 
Curtin-Ruggles    Co.,    New  York. 
Ransome  &  Smith  Co..  New  York. 
Turner  Construction  Co.,  New  York. 


Bulldozers. 

Niles-Bement-Pond  Co., 
Williams,  White  &  Co., 


Phila. 

Walworth  Mfg.  Co.,  Boston. 
R.  D.  Wood  &  Co.,  Phila. 

Cement  Machinery. 

Allis-Chalmers  Co.,  Milwaukee. 
Bethlehem    Fdy.    &    Mch.  Co. 

Bethlehem.  Pa. 
Bradley  Pulverizer  Co.,  Boston. 
H.  W.  Caldwell  &  Sons  Co.,  Chicago,  a. 
W.   D.   Dunning,   Syracuse,   N.  Y. 

Co.,  Columbus. 
Lehigh    Car,    Wheel    &  Axle 

Catasauqua,  Pa. 
Link-Belt  Co.,  Phila. 


Jeffrey  Mfg.  Co.,  Columbus. 
Arthur  Koppel  Co.,   New  York. 
Lidgerwood  Mfg.   Co.,   New  York. 
Link-Belt  Eng'g  Co.,  Phila. 
Mead-Morrison  Mfg.   Co.,  Boston. 
Robins  Conveying  Belt  Co.,  N.  Y. 
Webster  Mfg.   Co.,  Chicago. 

Coal  Cutters  (Air  and  Elec- 
tric). 

Ingersoll-Rand  Co.,  New  York. 
Jeffrey  Mfg.  Co.,  Columbus. 
So.  Sullivan  Machinery  Co.,  Chicago. 

Coal  and  Ore  Bunkers. 

Samuel  Berquist,  Brooklyn. 

Coal  Scale. 

Works,  Richardson  Scale  Co.,  New  York. 

Coal  Weighing  Machine,  Au- 


tomatic. 

Richardson  Scale  Co.,  New  York. 


New  York. 
Moline. 


Mead-Morrison   Mfg.    Co.,  Boston. 
Ransome  Concrete  Mchy.  Co.,  N.  Y. 

Robins  Conveying  Belt  Co.,  N.   Y.  •   ^  Turonttj-,M.-T 

Ruggies-coies  Eng'g  Co.,  New  York.    Coal-Mming  Machinery. 

F.   L.   Smidth  &  Co.,  New  York.        Allis-Chalmers   Co.,  Milwaukee. 
Vulcan  Iron  Works,  Wilkes-Barre,  Pa.  Geo.  F.  Blake  Mfg.  Co.,  New  York. 

General  Electric  Co.,   New  York. 
C.  W.  Hunt  Co.,  New  York. 


Bunkers,  Coal,  Ore,  etc. 

A.  Samuel  Berquist,  Brooklyn. 

Business  Systems. 

John  A.   Cooper,  Chicago. 
Gunn,  Richards  &  Co.,  New  York. 
Library  Bureau,   New  York. 
Stephen  T.  Williams  &  Staff,  N.  Y. 

Cable- Railway  Machinery. 

Mead-Morrison  Mfg.  Co.,  Boston, 
Poole  Eng'g  &  Mch.  Co.,  Baltimore. 
Robins  Conveying  Belt  Co.,  N.  Y. 

Cables,  Elec.  &  Submarine. 

General  Electric  Co.,  New  York. 
Sprague  Electric  Co.,  New  York. 
Western  Electric  Co.,  Chicago. 

Cableways — 

(See  Aerial  Tramways.) 

Cables,  Wire. 

Lidgerwood  Mfg.  Co.,  New  York. 
Trenton    Iron  Co.,  Trenton,  N.  J. 

Calculating  Machines. 

Felt  &  Tarrant  Mfg.  Co.,  Chicago. 


Webster  Mfg.   Co.,  Chicago.. 

Cement,  Portland. 


Portland    Cement  Co. 


Alsen's  Am. 

New  York. 
American   Cement   Co.,  Phila. 
Atlas  Portland  Cement  Co.,  N. 
Empire    Portland    Cement  Co., 

ners,   N.  Y. 
Kelley  Isl.  Lime  &  Trans.  Co., 

land. 

Chains. 

Diamond  Chain  &  Mfg.  Co., 
olis. 

Morse  Chain  Co.,  Ithaca,  N. 


Chain  Belting. 

H.  W.  Caldwell  &  Sons  Co., 
Jeffrey  Mfg.  Co.,  Columbus. 
Link-Belt  Eng'g  Co.,  Phila. 
Morse  Chain  Co.,  Ithaca,  N. 
Webster  Mfg.   Co.,  Chicago. 

Chain  Joint. 

Morse  Chain  Co.,  Trumansburg,  N.  Y. 

Channeling  Machines. 

Ingersoll-Rand  Co.,  New  York. 
Sullivan  Machinery  Co.,  Chicago. 


Ingersoll-Rand   Co.,    New  York. 
Jeffrey  Mfg.   Co.,  Columbus. 
Knowles  Steam  Pump  Wks.,  N.  Y. 
Arthur  Koppel  Co.,   New  York. 
Laidlaw-Dunn-Gordon  Co.,  New  York. 
Lambert  Hoist.  Engine  Co.,  Newark. 
Link-Belt  Eng'g  Co.,  Phila. 
Cleve-  John  H.  McGowan  Co.,  Cincinnati. 

Norwalk  Iron  Wks.,   So.  Norwalk,  Ct. 
Robins  Conveying  Belt  Co.,  N.  Y. 
Sullivan  Machinery  Co.,  Chicago. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

Henry  R.  Worthington,  New  York. 

Coal  Screens. 

Allis-Chalmers   Co.,  Milwaukee. 
Chicago.  Hendrick   Mfg.    Co.,    Carbondale,  Pa. 
Jeffrey  Mfg.   Co.,  Columbus. 
Link-Belt  Eng'g  Co.,  Phila. 
Y.  Mead-Morrison  Mfg.   Co.,  Boston. 

Robins  Conveying  Belt  Co.,  N.  Y. 
W.   S.  Tyler  Co.,  Cleveland. 

Cocks. 

Cincinnati. 


Y. 

War- 


Indianap' 
Y. 


Lunkenheimer  Co., 

Coil  Pipe. 

Whitlock  Coil  Pipe  Co.,  Hartford. 


For  Alphabetical  Index  to  Advertisers  see  page  II. 


THE  BUYERS'  DIRECTORY 


17 


Cold  Saw  Cutting-off  Mchs. 

Birdsboro    Steel    Fdy.    &    Mch.  Co., 
Birdsboro,  Pa. 

Commercial  Trucks,  Gasoline. 

Industrial  Engineering  Co.,  Cleveland. 

Compound  Jacks. 

Joyce,  Cridland  Co.,  Dayton. 

Comptometers. 

Pelt  &  Tarrant  Mfg.  Co.,  Chicago. 

Concrete  Mixers. 

W.  D.  Dunning,  Syracuse,  N.  Y. 
Jeffrey  Mfg.  Co.,  Columbus. 
Ransome  Concrete  Mchy.  Co.,  N.  Y. 

Condensers. 

Alberger  Condenser  Co.,  New  York. 
Allis-Chalmers  Co.,  Milwaukee. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Deane  Steam  Pump  Co.,  New  York. 
Epping-Carpenter  Co.,  Pittsburg. 
Guild  &  Garrison,  Brooklyn. 
Knowles  Steam  Pump  Wks.,   N.  Y. 
Laidlaw-Dunn-Gordon  Co..  N.  Y. 
John  H.   McGowan  Co.,  Cincinnati. 
Piatt  Iron  Works,  Dayton,  Ohio. 
Snow  Steam  Pump  Wks.,  New  York. 
Southwark  Fdy.  &  Mch.  Co.,  Phila. 
Struthers- Wells  Co.,   Warren,  Pa. 
Wheeler  Condenser  &  Eng'g  Co.,  N.Y. 
Henry  R.  Worthington,  New  York. 

Continuous  Elevators. 

H.  W.  Caldwell  &  Son  Co.,  Chicago. 

Contractors,  General. 

Curtin-Ruggles   Co.,    New  York. 
Ransome  &  Smith  Co.,  N.  Y. 
Turner  Construction  Co.,  New  York. 
J.  G.  White  &  Co.,  New  York. 

Conduit  Systems. 

G.  M.  Gest,  New  York. 

Controllers. 

Cutler-Hammer  Mfg.   Co.,  Milwaukee. 
Elec.  Controller  &  Supply  Co.,  Cleve- 
land. 

Conveying  Machinery. 

Allis-Chalmers  Co.,  Milwaukee. 
Browning  Engineering  Co.,  Cleveland. 

H.  W.  Caldwell  &  Sons  Co.,  Chicago. 
Frick  Co.,  Waynesboro,  Pa. 

Hay  ward  Co.,  The,   New  York. 
C.  W.  Hunt  Co.,  New  York. 
Jeffrey  Mfg.   Co.,  Columbus. 
Arthur  Koppel  Co.,  New  York. 
Lidger'wood  Mfg.  Co.,  New  York. 
Link-Belt  Eng'g  Co.,  Phila. 
Maris  Bros.,  Philadelphia. 
Mead-Morrison  Mfg.    Co.,  Boston. 
Robins  Conveying  Belt  Co.,  N.  Y. 
Trenton  Iron  Co.,  Trenton,  N.  J. 
Webster  Mfg.   Co.,  Chicago. 

Cooling  Towers. 

Alberger  Condenser  Co.,  New  York. 
George   Stocker,    St.  Louis. 
Wheeler  Condenser  &  Eng'g  Co.,   N.  Y. 
Henry  R.  Worthington,  New  York. 

Coppersmiths. 

J.  B.  Chapman  &  Co.,  Springfield,  Mass. 

Cordage. 

American  Mfg.  Co.,  New  York. 

Cost  Systems. 

John  A.   Cooper,  Chicago. 
Gunn,  Richards  &  Co.,  New  York. 
C.  K.  Hooper,  New  York. 
Library  Bureau,   New  York. 
•  Stephen  T.  Williams  &  Staff,  N.  Y. 

Cotton  Oil  Machinery. 

Laidlaw-Dunn-Gordon  Co.,  New  York. 
Piatt  Iron  Works,  Dayton,  Ohio. 

Couplings. 

Almond  Mfg.   Co.,  Brooklyn. 


Cranes. 


Drop  Forgings. 


Brown  Hoist.  Mch.  Co..  N.  Y.  Anderson   Forge   &   Machine  Co., 

Browning  Engineering  Co.,   Cleveland.     troit,  Mich. 


Hay  ward  Co.,   The,   New  York. 
Industrial  Works,   Bay  City,  Mich. 
Maris   Bros.,  Philadelphia. 
Niles-Bement-Pond  Co.,  New  York. 
Riter-Conley   Mfg.   Co.,  Pittsburg. 
R.  D.  Wood  &  Co.,  Phila. 

Crane  Motors.  Drying  Apparatus. 

Browning  Engineering  Co.,  Cleveland.  Buffalo  Forge  Co.,  Buffalo. 

Western  Electric  Co.,  Chicago.  b.    F.    Sturtevant    Co.,    Hyde  Park, 


Chicago  Drop  Forge  &  Fdy  Co.,  Ken- 
sington, 111. 
Wyman  &  Gordon,  Worcester,  Mass. 

Drop  Hammers. 

Williams,  White  &  Co.,  Moline. 


Crane  Scales., 

Buffalo  Scale   Co..  Buffalo. 

Crucibles. 

Jos.  Dixon  Crucible  Co.,  Jersey  City. 
S.   Obermayer  Co.,  Cincinnati. 
J.  D.  Smith  Fdy.  Supply  Co.,  Cleve- 
land. 

Crusher,  Ore,  Phosphate,  Rock. 

Allis-Chalmers  Co.,  Milwaukee. 
Birdsboro    Steel    Fdy.     &    Mch.  Co., 

Birdsboro,  Pa. 
Jeffrey  Mfg.  Co.,  Columbus. 
Lehigh    Car,    Wheel   &   Axle  Works, 

Catasauqua,  Pa. 
F.  L.  Smidth  &  Co.,  New  York. 

Cupolas. 

S.   Obermayer  Co.,  Cincinnati. 
Riter-Conley  Mfg.  Co.,  Pittsburg. 


Cutters,  Milling. 

Becker-Brainard  Mill  Mch.   Co.,  Hyde 

Park,  Mass. 
Pratt  &  Whitney  Co.,  Hartford. 

Derricks  and  Fittings. 

Contractor?'  Plant  Mfg.  Co.,  Buffalo. 
Browning  Engineering  Co.,  Cleveland. 

Digesters. 

Atlantic  Works,  East  Boston,  Mass. 
Riter-Conley  Mfg.   Co.,  Pittsburg. 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Robt.  Wetherill  &  Co.,  Chester,  Pa. 

Draft,  Mechanical. 

B.    F.    Sturtevant    Co.,    Hyde  Park, 


Drilling  Machines. 


Dumps,  Automatic. 

Jeffrey  Mfg.  Co.,  Columbus. 
Sullivan  Machinery  Co.,  Chicago. 

Dump  Wagons. 

Troy  Wagon  Works  Co.,  Troy,  Ohio. 

Dynamos. 

Allis-Chalmers  Co.,  Milwaukee. 
Am.  Engine  Co.,  Bound  Brook,  N.  J. 
Barriett   Elec.    Mfg.    Co.,  Cincinnati. 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
C  &  C  Electric  Co.,  New  York. 
General   Electric   Co.,   New  York. 
Jeffrey  Mfg.   Co.,  Columbus. 
Northern  Elec.   Mfg.  Co.,  Madison. 
Sprague  Electric  Co.,  New  York. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

Western  Electric  Co.,  Chicago. 

Dynamos,  Steam  Turbine. 

De  La  Val  Steam  Turbine  Co.,  Tren- 
ton. 

Elbows,  Pipe. 

Lunkenheimer  Co.,  Cincinnati. 
Whitlock  Coil  Pipe  Co.,  Hartford. 

Electric  Bells. 

W.  R.  Ostrander  &  Co.,  New  York. 
Western  Electric  Co.,  Chicago. 

Electric  Grinder. 

Hisey-Wolf  Machine  Co.,  Cincinnati. 

Electric  Heating  Apparatus. 

Simplex     Elec.     Heating     Co.,  Cam- 

bridgeport,  Mass. 
Western  Electric  Co.,  Chicago. 


American  Tool  Works  Co.,  Cincinnati. 
W.  F.  &  J.  Barnes  Co.,  Rockford,  111. 
Birdsboro    Steel    Fdy.    &    Mch.  Co., 

Birdsboro,  Pa. 
Chicago   Pneu.   Tool  Co.,  Chicago. 
Jas.  Clark,  Jr.,  &  Co.,  Louisville. 
Ingersoll-Rand  Co.,    New  York. 
Keystone    Traction   Drill    Co.,  Beaver 

Falls,  Pa. 
Niles-Bement-Pond  Co.,  New  York. 
Pratt  &  Whitney  Co.,  Hartford. 
William  Sellers  Co.,  Inc.,  Phila. 
Stow  Flexible  Shaft  Co.,  Phila. 
Stow  Mfg.   Co.,   Binghamton,   N.  Y. 

Drills,  Diamond  Core. 

Ingersoll-Rand   Co.,   New  York. 
Sullivan  Machinery  Co.,  Chicago. 

Drills — Rock  and  Coal. 

Am.  Diamond  Rock  Drill  Co.,  N.  Y. 
Chicago  Pneumatic  Tool  Co.,  Chicago. 
Clayton  Air  Compress  Wks.,  N.  Y. 
Hall  Steam  Pump  Co.,  Pittsburg. 
Ingersoll-Rand  Co.,  Nevr  York  . 
Jeffrey  Mfg.  Co.,  Columbus 
Keystone   Traction   Drill   Co.,  Beaver 

Falls,  Pa. 
F.  L.   Smidth  &  Co.,  New  York. 
Sullivan  Machinery  Co.,  Chicago. 
Wood  Drill  Works,  Paterson. 


Electric  Hoists. 

Allis-Chalmers  Co.,  Milwaukee. 
Browning  Engineering  Co.,  Cleveland. 
C  &  C  Electric  Co.,  New  York. 
C.  W.  Hunt  Co..  New  York. 
Lambert  Hoist.   Eng.    Co.,  Newark. 
Lidgerwood  Mfg.  Co.,  New  York. 
Mead-Morrison   Mfg.   Co.,  Boston. 
Mineral     Ridge     Mfg.     Co.,  Mineral 

Ridge,  Ohio. 
Niles-Bement-Pond  Co.,  New  York. 
Sprague  Electric  Co.,  New  York. 
Western  Electric  Co.,  Chicago. 

Electrical  Furnaces. 

Charles  Engelhard,   New  York. 

Elec.  Measuring  Instruments. 

Weston  Elec.   Instrument  Co.,  Waver- 
ly  Park,   Newark,   N.  J. 

Elec.  Welding  Outfits. 

C  &  C  Electric  Co.,  New  York. 

Elevating  and  Conveying  Mchy, 

Jeffrey  Mfg.  Co.,  Columbus. 
Webster  Mfg.   Co.,  Chicago. 

Elevator  Insurance. 

Maryland  Casualty  Co.,  Baltimore. 
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Elevators. 

H.  W.  Caldwell  &  Son  Co.,  Chicago. 
Electric  Welding  Mfg.  Co.,  Pittsburg. 
Jeffrey  Mfg.   Co.,  Columbus. 
Link-Belt  Eng'g  Co.,  Phila. 
S.   Obermayer  Co.,  Cincinnati. 
Poole  Eng'g  Men.  Co.,  Baltimore. 


Employers*  Liability  Insur- 
ance. 

Maryland  Casualty  Co.,  Baltimore. 

Engineering  Instruments. 

A.  S.  Aloe  Co.,   St.  Louis. 
Theo.  Alteneder  &  Sons,  Phila. 
Brandis  Sons  Co.,  Brooklyn. 
Buff  &  Buff  Mfg.   Co.,  Boston. 
Eugene  Dietzgen  Co.,  Chicago. 
Keuffel  &  Esser  Co..  New  York. 
Kolesch  &  Co..  New  York. 
Queen  &  Co.,  Phila. 
Young  &  Sons,  Philadelphia. 

Engineers. 

Arnold   Co.,  Chicago. 
George   M.   Brill,  Los  Angeles. 
Abner  Doble  Co.,   San  Francisco. 
Dodge  &  Day,  Philadelphia. 
Wm,  C.  Furber,  Philadelphia. 
Gunn,  Richards  &  Co.,  New  York. 
G.   K.   Hooper,  New  York. 
Hudson  Eng.  &  Cont.  Co.,  N.  Y. 
Industrial  Engineering  Co.,  Cleveland. 
Robt.    McF.   Doble,   Colorado  Springs, 
Colo. 

Ro^-t.  W.  Hunt  &  Co.,  Chicago. 

F.  E.  Junge  &  Co.,  New  York. 
Julian  Kennedy,  Pittsburg. 
Walter  Kennedy,  Pittsburg. 

G.  W.  McClure,  Son  &  Co.,  Pittsburg. 

H.  F.  J.  Porter,  New  York. 
W.   K.   Palmer,   Kansas  City. 
Power   Installation   Co.,  Buffalo. 
A.  W.  Robinson,  Montreal,  Canada. 
H.  B.  Roelker,  New  York. 
Wallace-Coates  Eng'g  Co.,  Chicago. 
J.  G.  White  &  Co.,  New  York. 
Stephen  T.  Williams"  &  Staff,  N.  Y. 


Providence  Eng'g  Wks.,  Providence. 
Shepherd  Eng'g  Co.,  Franklin,  Pa. 
Southwark  Fdy.  &  Mch.  Co.,  Phila. 
Struthers- Wells  Co.,   Warren,  Pa. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Westinghouse  Mch.   Co.,  Pittsburg. 
Westinghouse,    Church,    Kerr    &  Co., 
New  York. 
.  Robt.   Wetherill  &  Co.,   Chester,  Pa. 

Engineering  Specialties. 

Lunkenheimer  Co.,  Cincinnati. 

Evaporators. 

Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Knowles  Steam  Pump  Wks.,  N.  Y. 

Excavators. 

Allis-Chalmers  Co.,  Milwaukee. 
Browning  Engineering  Co.,  Cleveland. 
Bucyrus  Co.,  So.   Milwaukee,  Wis. 
Hay  ward  Co.,   The,   New  York. 
Jeffrey  Mfg.   Co.,  Columbus. 
Marion  Steam  Shovel  Co.,   Marion,  O. 
Robins  Conveying  Belt  Co.,  N.  Y. 


Engines,  Blowing. 


Allis-Chalmers    Co.,  Milwaukee. 
American  Blower  Co.,  Detroit. 
Piatt  Iron  Works,  Dayton,  Ohio. 
Southwark  Fdy.  &  Mch.  Co.,  Phila. 
Sprague  Elec.   Co..  New  York. 

Engines,  Marine. 

Atlantic  Works,  East  Boston,  Mass. 

Engines — Gas  and  Gasoline, 

Allis-Chalmers   Co.,  Milwaukee. 
De  La  Vergne  Macttine  Co.,   N.  Y. 
Fairbanks  Co..   New  York. 
Snow   Steam  Pump  Wks.,  New  York. 
Struthers-Wells    Co.,    Warren,  Pa. 
Westinghouse  Mch.   Co.,  Pittsburg. 
Westinghouse,    Church,    Kerr   &  Co., 
New  York. 

Engines,  Steam. 

Allis-Chalmers  Co.,  Milwaukee. 

American  Blower  Co.,  Detroit. 

Am.   Engine  Co.,  Bound  Brook,   N.  J. 

Atlas  Engine  Works,  Indianapolis. 

Ball  Engine  Co.,  Erie,  Pa. 

Geo.  F.  Blake  Mfg.  Co.,  New  York. 

Buffalo  Forge  Co.,  Buffalo. 

Frick  Co.,  Waynesboro,  Pa. 

Harrisburg  Fdy  &  Mch.  Wks., 
Harrisburg,  Pa. 

Hooven,  Owens,  Rentschler  Co.,  Ham- 
ilton. 

Mecklenburg     Iron    Wks.,  Charlotte, 
N.  C. 


Exhaust  Heads. 

Am.  Spiral  Pipe  Wks.,  Chicago. 
Direct  Separator  Co.,  Syracuse. 
Hoppes  Mfg.    Co.,    Sprngfleld,  O. 
Pittsburg   Gage   &  Supply   Co.,  Pitts- 
burg. 

B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Watson  &  McDaniel  Co.,  Phila. 
Wright  Mfg.  Co.,  Detroit. 

Expanded  Metal. 

Associated  Expanded  Metal  Cos.,  N.  Y. 
Roebling    Construction    Co.,    N.  Y. 

Fans,  Ventilating. 

Allis-Chalmers  Co.,  Milwaukee. 
American    Blower   Co..  Detroit. 
Buffalo  Forge  Co.,  Buffalo. 
Green   Fuel   Economizer   Co.,  Mattea- 

wan,  N.  Y. 
Massachusetts  Fan  Co.,  Waltham,  Mass. 
Power  Specialty  Co.,  New  York. 
Sprague   Electric  Co.,    New  York. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 

Mass. 

Sullivan  Machinery   Co.,  Chicago. 
Western  Electric  Co.,  Chicago. 

Fans,  Electric. 

Diehl  Mfg.  Co.,  Elizabethport,  N.  J. 
Western  Electric  Co.,  Chicago. 

Feed  Water  Controllers. 

Strong,     Carlisle    &    Hammond  Co., 
Cleveland. 

Feed-Water  Heaters  and  Pu- 
rifiers. 

Allis-Chalmers  Co.,  Milwaukee. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
I.  B.  Davis  &  Son,  Hartford. 
Goubert  Mfg.   Co.,  New  York. 
Green   Fuel   Economizer   Co.,  Mattea- 

wan,  N.  Y. 
Harrison  Safety  Boiler  Wks.,  Phila. 
Hoppes   Mfg.    Co.,    Springfield,  O. 
Knowles   Steam  Pump  Wks.,   N.  Y. 
John  H.  McGowan  Co.,  Cincinnati. 
The    '  Petroleum     Iron     Works  Co., 

Washington,  Pa. 
Piatt  Iron  Works  Co.,  Dayton. 
Providence  Eng'g  Wks.,  Providence. 
Ross  Valve  Co.,  Troy. 
Wm.  B.  Scaife  &  Sons  Co.,  Pittsburg, 
Stewart  Heater  Co.,  Buffalo. 
Warren  Webster  &  Co.,  Camden,  N.  J. 
Whitlock  Coil  Pipe  Co., '  Hartford. 
Robt.  Wetherill  &  Co.,  Chester,  Pa. 
Wheeler  Condenser  &  Eng'g    Co.,  N.  Y. 
Henry  R.  Worthington,  New  York. 

Feed  Water  Regulators. 

Chaplin-Fulton    Mfg.    Co.,  Pittsburg. 


Strong,     Carlisle    &    Hammond  Co., 

Cleveland. 
Williams  Gauge  Co.,  Pittsburg. 

Felt,  Waterproof. 

Hydrex  Felt  &  Eng'g  Co.,  New  York. 

Files  and  Rasps. 

G.  &  H.  Barnett  Co.,  Phila. 
Nicholson  File  Co.,  Providence. 

Filing  Cabinets. 

Globe-Wernicke  Co.,  Cincinnati. 
Library  Bureau,   New  York. 

Filter  Presses. 

Am.  Tool  &  Machine  Co.,  Boston. 
Niles-Bement-Pond  Co.,  New  York. 

Filters. 

L.  0.   Koven  &  Bro.,  New  York. 
Ross   Valve   Co.,  Troy. 
Wm.  B.  Scaife  &  Sons  Co.,  Pittsburg. 
Robt.  Wetherill  &  Co.,  Chester,  Pa. 

Fire  Brick. 

Henry  Maurer  &  Son,  New  York. 
S.   Obermayer  Co.,  Cincinnati. 

Fireproof  Building  Materials. 

Associated  Expanded  Metal  Co.,  N.  Y. 
Clinton  Wire  Cloth  Co.,  New  York. 
Henry  Maurer  &  Son,  New  York. 
Roebling  Construction  Co..  New  York. 

Fittings. 

Pittsburg  Valve  &  Fittings  Co.,  Pitts- 
burg. 

Flanges. 

E.  M.  Dart  Mfg.  Co.,  Providence. 
Lunkenheimer  Co.,  Cincinnati. 

Flanges — Forged  Steel. 

Am.  Spiral  Pipe  Wks.,  Chicago. 

Flexible  Shafts. 

Stow  Flexible  Shaft  Co.,  Phila. 
Stow  Mfg.  Co.,  Binghamton,  N.  Y. 

Flexible  Steel  Tubing. 

Almond  Mfg.  Co.,  Brooklyn. 

Float  Valves. 

Foster  Eng'g  Co.,  Newark. 

Floor  and  Sidewalk  Lights. 

T.  H.  Brooks  &  Co.,  Cleveland. 

Fly  Wheel  Insurance. 

Maryland  Casualty  Co.,  Baltimore. 

Fly  Wheels. 

Allis-Chalmers  Co..  Milwaukee. 
Poole  Eng'g  &  Mch.  Co.,  Baltimore. 
Robt.    Wetherill  &  Co.,   Chester,  Pa. 

Foreign  Representation. 

0.   C.  Roedder,  Karlsruhe,  Germany. 

Forges. 

Buffalo  Forge  Co.,  Buffalo. 
Ingersoll-Rand  Co.,  New  York. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Forgings,  Iron  and  Steel. 

Anderson  Forge  &  Machine  Co.,  De- 
troit, Mich. 

Chicago  Drop  Forge  &  Fdy.  Co.,  Ken- 
sington, 111. 

Wyman  &  Gordon,  Worcester. 
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Foundry  Equipment. 

Am.  Air  Compressor  Wks.,  New  York. 
Birdsboro    Steel    Fdy.    &    Mfg.  Co., 

Birdsboro,  Pa. 
Geo.  P.  Blake  Mfg.  Co.,  New  York. 
Buffalo  Foundry  Co.,  Buffalo. 
C.  W.  Hunt  Co..  New  York. 
Ingersoll-Rand  Co.,  New  York. 
Arthur  Koppel  Co.,  New  York. 
S.  Obermayer  Co.,  Cincinnati. 

Foundry  Supplies. 

Ingersoll-Rand  Co.,   New  York. 
S.  Obermayer  Co.,  Cincinnati. 

Friction  Clutches. 

Am.  Tool  &  Mch.  Co.,  Boston. 
H.  W.  Caldwell  &  Son  Co.,  Chicago. 
Cutler-Hammond  Mfg.  Co.,  Milwaukee. 
Elec.  Controller  &  Supply  Co.,  Cleve- 
land. 

Link-Belt  Eng'g  Co.,  Phila. 

Poole  Eng'g  &  Mch.  Co.,  Baltimore. 

Fuel  Economizers. 

Green   Fuel   Economizer   Co.,  Mattea- 

wan,   N.  Y. 
Providence  Eng'g  Wks.,  Providence. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 

Mass. 

Furnace  Builders. 

Am.  Gas  Furnace  Co.,  New  York. 
Continental  Iron  Wks.,  Brooklyn. 
Julian  Kennedy,  Pittsburg. 
G.    W.    McClure,    Son    &   Co.,  Pitts- 
burg . 

Morgan  Const.   Co.,  Worcester. 
Riter-Conley  Mfg.   Co.,  Pittsburg. 

Gages  —  Pressure,  Steam, 
Water. 

American  Steam  Gauge  &  Valve  Mfg. 

Co.,  Boston. 
Ashcroft  Mfg.   Co.,   N.  Y. 
Ashton  Valve  Co.,  Boston. 
Bristol  Co.,  Waterbury  Conn. 
Hohmann  &  Maurer  Mfg.  Co.,  Roches 

ter. 

Lunkenheimer  Co.,  Cincinnati. 
Manning,  Maxwell  &  Moore,  N.  Y. 
Pittsburg  Gage   &   Supply   Co.,  PittS' 
burg. 

Star  Brass  Mfg.   Co..  Boston. 
Walworth  Mfg.  Co.,  Boston. 


Gear  Cutting  Machines. 

Becker-Brainard  Mill.  Mch.  Co.,  Hyde 

Park,  Mass. 
Pratt  &  Whitnejr  Co.,  Hartford. 

Geared  Jacks. 

Joyce,  Cridland  Co.,  Dayton. 

Gearing. 

Hugo  Bilgram,  Phila. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Buffalo  Gear  &  Pattern  Wks.,  Buffalo. 
H.  W.  Caldwell  &  Son  Co.,  Chicago. 
Fawcus  Machine  Co.,  Pittsburg. 
Wm.  Ganschow,  Chicago. 
Jeffrey  Mfg.   Co.,  Columbus. 
New  Process  Rawhide  Co.,  Syracuse, 
R.   D.  Nuttall  Co.,  Pittsburg. 
Poole  Eng'g  &  Mch.  Co.,  Baltimore. 
Wm.  Sellers  Co.,  Inc.,  Phila. 
Stow  Flexible  Shaft  Co.,  Phila. 
Robt.  Wetherill  &  Co.,  Chester,  Pa. 

General  Water  Damage  In- 
surance. 

Maryland  Casualty  Co.,  Baltimore. 

Generating  Sets. 

Allis-Chalmers  Co.,  Milwaukee. 
Browning  Engineering  Co.,  Cleveland. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Western  Electric  Co.,  Chicago. 

Gold  Dredging  Machinery, 

Allis-Chalmers   Co.,  Milwaukee. 
Risdon  Iron  Works,  San  Francisco. 

Graphite. 

Jos.  Dixon  Crucible  Co.,  Jersey  City. 
S.   Obermayer  Co.,  Cincinnati. 

Grates,  Traveling  Link. 

Green  Engineering  Co.,  Chicago. 

Grinding  Machinery. 

Hisey-Wolf  Machine  Co.,  Cincinnati. 
Western  Electric  Co.,  Chicago. 


Warren  Webster  &  Co.,  Camden,  N.  J. 

Western  Electric  Co.,  Chicago. 

High  Pressure  Steel  Fittings. 

Birdsboro    Steel    Fdy.    &    Mch.  Co., 
Birdsboro,  Pa. 

Hoisting  Engines  and  Mchy. 

Allis-Chalmers  Co.,  Milwaukee. 
Brown  Hoist.  Mch.  Co.,  New  York. 
Browning  Engineering  Co.,  Cleveland. 
Contractors'  Plant  Mfg    Co.,  Buffalo. 
S.  Flory  Mfg.'  Co.,  Bangor,  Pa. 
Hay  ward  Co.,  New  York. 
C.  W.  Hunt  Co.,  New  York. 
Industrial  Wks.,   Bay  City,  Mich. 
Jeffrey  Mfg.  Co.,  Columbus. 
Lane  Bros.  Co.,  Poughkeepsie,  N.  Y. 
Lambert  Hoist.   Eng.   Co.,  Newark. 
Lidgerwood  Mfg.   Co.,   New  York. 
Link-Belt  Co.,  Phila. 
Mead-Morrison  Mfg.  Co.,  Boston. 
Providence  Eng'g  Works,  Providence. 
Robins  Conveying  Belt  Co.,  N.  Y. 
William  Sellers  Co.,  Inc.,  Phila. 
Sprague  Elec  Co.,  New  York. 
Sullivan  Machinery  Co.,  Chicago. 
Trenton  Iron  Co.,  Trenton,  N.  J. 
Vulcan  Iron  Wks.,  Wilkes-Barre,  Pa. 
Western  Electric  Co.,  Chicago. 

Hoisting  Rope. 

American  Mfg.  Co.,  New  York. 

Hollow  Concrete  Building 
Block  Machines. 

Century  Cement  Machine  Co.,  Roches- 
ter. 

Hose. 

Chicago  Pneumatic  Tool  Co.,  Chicago. 
Boston  Belting  Co.,  Boston. 
Eureka  Fire  Hose  Co.,  New  York. 

Hydraulic  Machinery. 

Allis-Chalmers  Co.,  Milwaukee. 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y. 
Niles-Bement-Pond  Co.,  New  York. 
Piatt  Iron  Works,  Dayton,  Ohio. 
Williams,  White  &  Co.,  Moline. 


Grinding  &  Polishing  Mchy.    Hydraulic  Rams. 


Galvanizing. 


L.  0.  Koven  &  Bro.,  New  York. 

Gas  Arc  Lamps. 

General    Gas   Light    Co.,  Kalamazoo, 
Mich. 

Gas-Composimeters. 

Uehling  Instrument  Co.,  Passaic,  N.  J. 

Gas  Engine  Valves. 

Cleveland  Cap  Screw  Co.,  Cleveland. 

Gas  Machines  &  Generators. 

Am.  Gas  Furnace  Co.,  New  York. 
Morgan  Const.   Co.,  Worcester. 
Walworth  Mfg.  Co..  Boston. 
Wile  Power  Gas  Co.,  Rochester. 
R.  D.  Wood  &  Co..  Phila.  - 

Gas  Blowers  and  Exhausters, 

B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Gas  Producers. 

Morgan  Construction  Co.,  Worcester. 
Wile  Power  Gas  Co.,  Rochester. 

Gaskets. 

Am.   Spiral  Pipe  Wks.,  Chicago. 
Boston  Belting  Co.,  Boston. 


Becker-Brainard  Milling  Machine  Co., 

Hyde  Park,  Mass. 
Jas.  Clarke,  Jr.,  &  Co.,  Louisville. 
Crocker- Wheeler   Co.,    Ampere,    N.  J. 
Landis  Tool  Co.,   Waynesboro,  Pa. 
Niles-Bement-Pond  Co.,   New  York. 
Northern  Elec.  Mfg.  Co.,  Madison. 
Pratt  &  Whitney  Co.,  Hartford. 
Stow  Flexible  Shaft  Co.,  Phila. 
Stow  Mfg.  Co.,  Binghamton,  N.  Y. 
William  Sellers  Co.,  Inc.,  Phila. 

Grinding  &  Pulverizing  Mchy. 

Bradley  Pulverizer  Co.,  Boston. 

W.   D.   Dunning,  Syracuse. 

Lehigh    Car    Wheel    &    Axle  Works, 

•   Catasauqua,  Pa. 

F.  L.   Smidth  &  Co.,   New  York. 

Vulcan  Iron  Works,  Wilkes-Barre,  Pa. 

Grinding  Wheels  (Alundum), 

Norton  Co.,  Worcester,  Mass. 

Hack  Saws. 

Niles-Bement-Pond  Co.,  New  York. 

Hammers,  Electric. 

Northern  Elec.  Mfg.  Co.,  Madison. 

Heating  and  Vent.  Appara- 
tus. 

American  Blower  Co.,  Detroit. 
Manning,  Maxwell  &  Moore,  N.  Y. 
Sprague  Elec.  Co.,  New  York. 
Stewart  Heater  Co.,  Buffalo. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Walworth  Mfg.  Co.,  Boston. 


Pelton   Water  Wheel   Co.,    San  Fran- 
cisco. 

Power  Specialty  Co.,  New  York. 

Ice-Mak'g  &  Refriger.  Mchy. 

De  La  Vergne  Machine  Co.,  N.  Y. 
Frick  Co.,  Waynesboro,  Pa. 
H.  B,  Roelker.  New  York. 

India  Oil  Stones. 

Norton  Co.,  Worcester,  Mass. 

Indicators. 

Ashcroft  Mfg.   Co.,  N.  Y. 

Industrial  Methods. 

John  A.   Cooper,  Chicago. 
Gunn,  Richards  &  Co.,  New  York. 
G.   K.   Hooper,   New  York. 
Libra'y  Bureau,   New  York. 
Stephen    T.    Williams    &    Staff,  New 
York. 

Injectors. 

Lunkenheimer  Co.,  Cincinnati. 

Insurance. 

Maryland  Casualty  Co.,  Baltimore. 

Internal  Gearing. 

Wm.    Ganschow,  Chicago. 
R.  D.  Nuttall  Co.,  Pittsburg. 

Iron  and  Bronze,  Ornamental. 

W.  S.  Tyler  Co.,  Cleveland. 

Jacks,  Hydraulic. 

Joyce,   Cridland  Co.,  Dayton. 
Watson-Stillman  Co.,  New  York. 
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Kiln. 

Vulcan  Iron  Wks.,  Wilkes-Barre,  Pa. 

Lamps,  Electric. 

General  Electric  Co.,  New  York. 
Sawyer-Man  Elec.    Co.,  Pittsburg. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

Western  Electric  Co.,  Chicago. 

Lamps,  Shop. 

General    Gas    Light    Co.,  Kalamazoo, 

Mich. 

Lathes. 

American  Tool  &  Mch.  Co.,  Boston. 

American  Tool  Works  Co.,  Cincinnati. 
W.  F.  &  J.  Barnes  Co.,  Rockford,  111. 
Jones    &   Lamson    Mch.    Co.,  Spring- 
field, Vt. 

Niles-Bement-Pond  Co.,  New  York. 
Pratt  &  Whitney  Co.,  Hartford. 
Tindell-Morris  Co.,   Eddystone,  Pa. 
William  Sellers  Co.,  Inc.,  Phila. 

Law,  Mining. 

John  J.  Cushing,  New  York. 

Leather  Packing. 

Detroit  Leather  Specialty  Co.,  Detroit. 

Lever  Jacks. 

Joyce,   Cridland  Co.,  Dayton. 

Lift  Bridges. 

Cowing  Engineering  Co.,  Cleveland. 

Lifting  Magnets. 

Browning  Engineering  Co.,  Cleveland. 
Elec.  Controller  &  Supply  Co.,  Cleve- 
land. 


Lubricators. 

Greene,    Tweed   &  Co.,    New  York. 

Lunkenheimer  Co.,  Cincinnati. 

Wm.   Powell  Co.,  Cincinnati. 

D.  T.  Williams  Valve  Co.,  Cincinnati. 

Machinery  Exhibits. 

Bourse,  Philadelphia. 

Machinery,  Second  Hand. 

Niles-Bement-Pond  Co.,  New  York. 

Machinists'  Small  Tools. 

Diamond    Saw    &    Stamping  WTorks, 
Buffalo. 

Morse  Twist  Drill  &  Mch.   Co.,  New 

Bedford,  Mass. 
Pratt  &  Whitney  Co.,  Hartford. 
William  Sellers  Co.,  Inc.,  Phila. 

Measuring  Tapes. 

Kolesch  &  Co.,  New  York. 
Lufkin  Rule  Co.,  Saginaw,  Mich. 

Metal,  Expanded. 

Associated  Expanded  Metal  Cos.,   N.  Y. 

Metal  Lath. 

Clinton  Wire  Cloth  Co.,  New  York. 
Roebling  Construction  Co.,  N.  Y. 

Meters,  Electric. 

General   Electric   Co.,    New  York. 
Western  Electric  Co.,  Chicago. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

Weston  Elec.  Inst.  Co.,  Waverly  Park, 
Newark,    N.  J. 


Power  Specialty  Co.,  New  York. 
Providence    Eng'g    Wks.,  Providence. 
Risdon  Iron  Works,  San  Francisco. 
Robins  Conveying  Belt  Co.,  N.  Y. 
P.  L.  Smidth  &  Co.,  New  York. 
Snow  Steam  Pump  Wks.,  New  York. 
Sullivan   Machinery  Co.,  Chicago. 
Trenton  Iron  Wks.  Co.,  Trenton,  N.  J. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

Henry  R.  Worthington,  New  York. 


Motors,  Electric. 


Allis-Chalmers  Co.,  Milwaukee. 
Am.   Engine  Co.,  Bound  Brook,  N.  J. 
Barriett   Elec.    Mfg.    Co.,  Cincinnati. 
Browning  Engineering  Co.,  Cleveland. 
C  &  C  Electric  Co.,   New  York. 
Crocker-Wheeler  Co.,  Ampere,  N.  J. 
Cutler-Hammer  Mfg.   Co.,  Milwaukee. 
Diehl  Mfg.    Co.,    Elizabethport,   N.  J. 
Elec.  Controller  &  Supply  Co.,  Cleve- 
land. 

General  Electric  Co.,   New  York. 
Jeffrey  Mfg.   Co.,  Columbus. 
Northern  Elec.   Mfg.  Co.,  Madison. 
Robbins  &  Myers  Co.,  Springfield,  O. 
Sprague  Electric  Co.,  New  York. 
Stow  Mfg.   Co.,   Binghamton,  N.  Y. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Western  Electric  Co.,  Chicago. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

Motors,  Steam  Turbine. 

De  La  Val  Steam  Turbine  Co.,  Tren- 
ton. 


Milling  Machines. 

Adams  Co.,   Dubuque,  Iowa. 
Becker-Brainard  Mill.   Mch.  Co.,  Hyde 

Park,  Mass. 
Niles-Bement-Pond  Co.,  New  York. 
Pratt  &  Whitney  Co.,  Hartford. 


Moulding  Machines. 


Light  Railways. 

C.  W.  Hunt  Co.,  New  York. 
Arthur  Koppel  Co.,   New  York. 
Link-Belt  Eng'g  Co.,  Phila. 
Robins  Conveying  Belt  Co.,  N.  Y. 

Lockers. — Metal. 

Merritt  &  Co.,  Phila. 

Locomotive  Cranes. 

Browning  Engineering  Co.,  Cleveland. 
Industrial  Wks.,  Bay  City,  Mich.  • 
Mead- Morrison  Mfg.  Co.,  Boston. 

Locomotives. 

American  Locomotive  Co.,  New* York. 
Baldwin  Locomotive  Wks.,  Phila. 
Crocker- Wheeler  Co.,   Ampere,   N.  J. 
General  Electric  Co.,  New  York. 
C.  W.  Hunt  Co.,  New  York. 
Jeffrey  Mfg.  Co.,  Columbus. 
Arthur  Koppel  Co.,  New  York. 
H.   K.   Porter  Co.,  Pittsburg. 
Robins  Conveying  Belt  Co.,  N  .Y. 
Vulcan  Iron  Works,  Wilkes-Barre,  Pa. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

Lubricants. 

Jos.  Dixon  Crucible  Co.,  Jersey  City. 
S.   Obermayer  Co.,  Cincinnati. 

Lubricating  &  Oiling  Devices, 

Lunkenheimer  Co.,  Cincinnati 
Pittsburg   Gage   &  Supply   Co.,  Pitts- 
burg. 

Wm.   Powell  Co.,  Cincinnati. 


Mill  Supplies. 

Lunkenheimer  Co.,  Cincinnati. 
Pittsburg   Gage  &   Supply   Co.,  Pitts- 
burg. 

Robins  Conveying  Belt  Co.,  N.  Y. 

Mine  Cars. 

Allis-Chalmers  Co.,  Milwaukee. 
C.  W.   Hunt  Co.,  New  York. 
Jeffrey  Mfg.  Co.,  Columbus. 
Arthur  Koppel  Co.,  New  York. 

Mining  Law. 

John  J.  Cushing,  New  York. 

Mining  Machinery. 

Allis-Chalmers  Co.,  Milwaukee. 
Am.   Diamond  Rock  Drill  Co.,   N.  Y, 
Bradley  Pulverizer  Co.,  Boston. 
Browning  Engineering  Co.,  Cleveland. 
Geo.   F.   Blake  Mfg.   Co.,   New  York. 
Deane  Steam  Pump  Co.,  New  York. 
Birdsboro    Steel    Fdy.    &    Mch.  Co., 

Birdsboro,  Pa. 
General  Electric  Co.,  New  York. 
Goulds  Mfg.   Co.,   Seneca  Falls,  N.  Y, 
Ingersoll-Rand  Co.,   New  York. 
Jeffrey  Mfg.   Co.,  Columbus. 
Knowles  Steam  Pump  Wks.,   N.  Y. 
Arthur  Koppel  Co.,  New  York. 
Laidlaw-Dunn-Gordon  Co.,   New  York 
Lambert  Hoist.  Eng.  Co.,  Newark. 
Lidgerwood  Mfg.  Co.,  New  York. 
Marion  Steam  Shovel  Co.,   Marion,  0, 
John  H.  McGowan  Co.,  Cincinnati. 
Mead-Morrison  Mfg.  Co.,  Boston. 
Mecklenburg    Iron    Wks.,  Charlotte. 

N.  C. 

Norwalk  Iron  Wks..  So.  Norwalk,  Ct. 
Piatt  Iron  Works,  Dayton,  Ohio. 


Geo.  F.  Blake  Mfg.  Co.,  New  York. 
S.   Obermayer  Co.,  Cincinnati. 
Power  Specialty  Co.,  New  York. 

Name  Plates. 

Am.   Ry.   Supply  Co.,   New  York. 
Murdock-Shaw  Co.,  Boston. 
Schwerdtle  Stamp  Co.,  Bridgeport. 

Naphtha  Gas  Machines. 

Am.  Gas  Furnace  Co.,  New  York. 

Office  Furniture. 

Globe-Wernicke  Co.,  Cincinnati. 
Library  Bureau,   New  York. 

Oil  Burners. 

The     Petroleum     Iron     Works  Co., 

Washington,  Pa. 

Oil  Engines. 

De  La  Vergne  Machine  Co.,  N.  Y. 

Oil  Filters. 

Pittsburg   Gage   &   Supply   Co.,  Pitts- 
burg. 

Oil  Refining  Plants. 

,  The     Petroleum     Iron     Works  Co., 
Washington,  Pa. 

Packing. 

Boston  Belting  Co.,  Boston. 
•  Chaplin-Fulton   Mfg.    Co.,  Pittsburgh. 
Detroit  Leather  Specialty  Co.,  Detroit. 
Jenkins  Brothers,   New  York. 

Paint  Graphite. 

S.   Obermayer   Co.,  Cincinnati. 

Paints  and  Varnishes. 

Jos.   Dixon  Crucible  Co.,  Jersey  City. 
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Paper-Mill  Machinery. 


Pipe — Spiral  Riveted. 


Pipe  Fittings,  Cast-Iron. 


Geo.  F.  Blake  Mfg.  Co.,  New  York.      Amer.  Spiral  Pipe  Wks.,  Chicago. 
Deane   Steam  Pump   Co.,    New  York. 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y. 
Jeffrey  Mfg.  Co.,  Columbus. 
Knowles  Steam  Pump  Wks.,  N.  Y. 
Laidlaw-Dunn-Gordon  Co..   New  York. 
Robins  Conveying  Belt  Co.,  N.  Y. 
Snow  Steam  Pump  Wks.,   New  York. 
Henry  Worthington.  New  York. 


Patent  Attorneys. 


American  Spiral  Pipe  Wks.,  Chicago 
Pelton  Water   Wheel   Co.,    San  Fran- 
cisco. 

Pittsburg  Gage   &   Supply  Co.,  Pitts- 
burg. 

Pittsburg  Valve  &  Fittings  Co.,  Pitts- 
burg. 

Walworth  Mfg.  Co.,  Boston. 


Gustav  Ayres,  Washington,  D.  C.  P1flTipr<a 

Eugene  C.   Brown,   Washington,   D.  C.      r  <tueib' 

C.  A.  Dieterich,  New  York.  American  Tool  Works  Co.,  Cincinnati. 

Evans,    Wilkins   &   Co..    Washington,  Niles-Bement-Pond  Co.,  New  York. 

D-  c-  Pratt  &  Whitney  Co.,  Hartford. 

0.    J.    Haegler,  Philadelphia. 

Luther  L.   Miller,   Chicago.  pianing    Mm  MacMnery- 

Pattern-Makers'    Machinery.  Fay  &  Egan  Co.,  Cincinnati. 


Fay  &  Egan  Co.,  Cincinnati. 
Pratt  &  Whitney  Co.,  Hartford. 

Pattern  Makers. 


Birdsboro  Steel 
Birdsboro,  Pa. 


Fdy.    &    Mch.  Co. 


Pneumatic  Tools. 

Am.  Air  Compress.  Wks.,  N.  Y. 
Chicago  Pneu.  Tool  Co.,  Chicago. 
Clayton  Air  Compress.  Wks.,  N.  Y. 
Curtis  &  Co.  Mfg.  Co.,  St.  Louis. 
Dayton  Pneumatic  Tool  Co.,  Dayton. 


Watson-Stillman  Co.,   New  York. 
R.   D.  Wood  &  Co.,  Phila. 

Production  Engineers. 

John   A.    Cooper,  Chicago. 
[  Gunn,  Richards  &  Co.,  New  York. 

Library  Bureau,   New  York. 
,  Stephen  T.  Williams,  New  York. 

Prospecting  Drills. 

Am.   Diamond  Rock  Drill  Co.,  N.  Y. 
Ingersoll-Rand  Co.,  New  York. 
Keystone   Traction    Drill   Co.,  Beaver 

Falls,  Pa. 
Star  Drilling  Machine  Co.,  Akron,  O. 
Sullivan  Machinery  Co.,    Chicago.  . 

Pulleys,  Shafting  &  Hangers. 

Allis-Chalmers    Co.,  Milwaukee. 

Am.  Tool  &  Machine  Co.,  Boston. 

H.  W.  Caldwell  &  Sons  Co.,  Chicago. 

Fay  &  Egan  Co.,  Cincinnati. 

Jeffrey  Mfg.  Co.,  Columbus. 

Poole  Eng'g  &  Mch.   Co.,  Baltimore. 

Robins  Conveying  Belt  Co.,  N.  Y. 


Buffalo  Gear  &  Pattern  Wks.,  Buffalo.  Ingersoll-Rand  Co.,  New  York. 


Pulverizing  Mill. 


Penstocks. 

Walsh's    Holyoke    Steam    Boiler  Co. 
Holyoke,  Mass. 

Perforated  Metal. 

Allis-Chalmers  Co.,  Milwaukee. 

H.  W.  Caldwell  &  Son  Co.,  Chicago. 

Hendrick  Mfg.  Co.,  Carbondale,  Pa. 

Phosphor  Bronze. 

Lunkenheimer  Co.,  Cincinnati. 
Phosphor  Bronze  Smelt.  Co.,  Phila. 
Poole  Eng'g  &  Mch.  Co.,  Baltimore. 

Pile  Drivers. 

Bucyrus  Co.,  So.  Milwaukee. 
Ingersoll-Rand  Co.,  New  York. 

Piling,  Steel  Sheet. 

U.  S.  Steel  Piling  Co.,  Chicago. 


Pipe. 


Am.  Spiral  Pipe  Wks.,  Chicago. 

L.  O.  Koven  &  Bro.,  New  York. 

Pelton  Water  Wheel  Co.,  Oakland,  Cal. 

The  Petroleum  Iron  Works  Co., 
Washington,  Pa. 

Pittsburg  Gage  &  Supply  Co.,  Pitts- 
burg. 

U.    S.    Cast   Iron   Pipe  &  Fdy.  Co., 

Phila. 

Walworth  Mfg.   Co.,  Boston. 
Whitlock  Coil  Pipe  Co.,  Hartford. 


Pipe  Bends. 

Walworth  Mfg.  Co.,  Boston. 
Whitlock  Coil  Pipe  Co.,  Hartford. 

Pipe-Cutting  and  Threading 
Machines. 

Armstrong     Mfg.      Co.,  Bridgeport, 
Conn. 

Cox  &  Sons  Co.,  Bridgeton,  N.  J. 
Curtis  &  Curtis  Co.,  Bridgeport,  Ct. 
Niles- Bement-Pond  Co.,  New  York. 
D.  Saunders'  Sons,  Inc.,  Yonkers,  N.  Y. 
Stoever  Fdy.   &  Mfg.  Co.,  Myerstown, 
Pi. 

Walworth  Mfg.  Co.,  Boston. 


Pop  Safety  Valves. 

American  Steam  Gauge  &  Valve  Mfg, 

Co.,  Boston. 
Ashton  Valve   Co.,  Boston. 
Consolidated  Safety  Valve  Co.,  N.  Y. 
Lunkenheimer  Co.,  Cincinnati. 
Star  Brass  Mfg.  Co.,  Boston. 

Portable  Drilling  Machines. 

Ingersoll-Rand  Co.,   New  York. 
Niles-Bement-Pond  Co.,   New  York. 
Star  Drilling  Machine  Co.,  Akron,  O. 

Power  Hammers. 

Williams,  White  &  Co.,  Moline. 

Power  Machinery,  Steam  or 
Water. 

Allis-Chalmers    Co.,  Milwaukee. 

Power-Transmission  Mchy. 

Allis-Chalmers  Co.,  Milwaukee. 
Browning  Engineering  Co.,  Cleveland. 
H.   W.   Caldwell  &  Son  Co.,  Chicago. 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
General  Electric   Co.,    New  York. 
Hayward  Co.,  The,  New  York. 
Jeffrey  Mfg.   Co.,  Columbus. 
Link-Belt  Co.,  Phila. 
Mead-Morrison  Mfg.   Co.,  Boston. 
Mecklenburg    Iron     Wks.,  Charlotte, 
N.  C. 

Morse  Chain  Co.,  Ithaca,  N.  Y. 
Niles-Bement-Pond  Co.,  New  York. 
Northern  Elec.  Mfg.  Co.,  Madison. 
Piatt  Iron  Works  Co.,  Dayton. 
Robins  Conveying  Belt  Co.,  N.  Y. 
Sprague  Electric  Co.,  New  York. 
Webster  Mfg.    Co.,  Chicago. 
Western  Electric  Co.,  Chicago. 
Westinghouse  Elec.  &  Mfg.  Co.,  Pitts- 
burg. 

R.  D.  Wood  &  Co.,  Phila. 


W.   D.   Dunning,  Syracuse. 

Lehigh    Car,    Wheel    &    Axle  W^orks, 

Catasauqua,  Pa. 
F.  L.  Simdth  &  Co.,  New  York. 
Vulcan  Iron  Works,  Wilkes-Barre,  Pa. 


Pump  Governors. 


Presses  and  Dies. 

Curtis  &  Curtis  Co.,  Bridgeport. 
Niagara  Mch.    &  Tool  Wks.,  Buffalo. 
Niles-Bement-Pond  Co.,  New  York. 
Pratt  &  Whitney  Co.,  Hartford. 


Albany  Steam  Trap  Co.,  Albany. 
Chaplin-Pulton  Mfg.  Co.,  Pittsburg. 
Mason  Regulator  Co.,  Boston. 
Strong,     Carlisle    &    Hammond  Co., 

Cleveland. 
Thorpe,   Piatt  &  Co.,   New  York. 
Williams    Gauge    Co.,  Pittsburg. 

Pumps  and  Pumping  Mchy. 

Albany  Steam  Trap  Co.,  Albany. 
Alberger  Condenser  Co.,   New  York. 
Allis-Chalmers  Co.,  Milwaukee. 
Ashcroft  Mfg.  Co.,  New  York. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Bucyrus  Co.,   So.  Milwaukee. 
Buffalo  Forge  Co.,  Buffalo. 
Cameron  Steam  Pump  Wks.,  N.  Y. 
Clayton  Air  Compress.  Wks.,  N.  Y. 
I.  B.  Davis  &  Son,  Hartford. 
Deane  Steam  Pump  Co.,  New  York. 
De  La  Val  Steam  Turbine  Co.,  Tren- 
ton. 

Deming  Co.,  The,  Salem,  Ohio. 

Emerson  Steam  Pump  Co.,  Alexan- 
dria, Va. 

Epping-Carpenter  Co.,  Pittsburg. 

Flint  &  Walling  Mfg.  Co.,  Kendall- 
ville,  Ind. 

Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y. 

Guild  &  Garrison,  Brooklyn. 

Hall  Steam  Pump  Co.,  Pitsburg. 

Holly  Mfg.   Co.,  New  York. 

Ingersoll-Rand  Co.,  New  York. 

Knowles  Steam  Pump  Wks.,  N.  Y. 

Laidlaw-Dunn- Gordon  Co.,  New  York. 

Lawrence  Mch.   Co.,   Lawrence,  Mass. 

Lawrence  Pump  &  Engine  Co.,  Law- 
rence, Mass. 

John  H.  McGowan  Co.,  Cincinnati. 

Mecklenburg  Iron  Wks.,  Charlotte, 
•N.  C. 

Morris  Mch.  Wks.,  Baldwinsville, 
N.  Y. 

Piatt  Iron  Works  Co.,  Dayton. 
Providence   Eng'g   Wks.,  Providence. 
Snow  Steam  Pump  Wks.,   New  York. 
South wark  Fdy.  &  Mch.  Co.,  Phila. 
Thorpe,  Piatt  &  Co.,.  New  York. 
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E.  "W.  Vanduzen  Co.,  Cincinnati. 
Watson-Stillman  Co.,  New  York. 
Robt.  Wetherill  &  Co.,  Chester,  Pa. 
Wheeler  Condenser&  Eng'g    Co.,  N.  Y. 
R.  D.  Wood  &  Co.,  Phila. 
Henry  R.  Worthington,  New  York. 


Pumps,  Syphon. 

Chaplin-Fulton  Mfg.  Co., 


Reinforced  Concrete  Steel. 

Associated  Expanded  Metal  Cos.,  New 
York. 

Electric  Welding  Mfg.  Co.,  Pittsburg. 

Ransome  Concrete  Mchy.,  New  York. 
Roebling  Construction  Co.,  New  York. 
Turner  Construction  Co.,  New  York. 


Pittsburgh.      Resistance  Banks  and  Units. 


Punching  &  Shearing  Mchy. 

Bethlehem    Fdy.     &    Mch.     Co.,  So. 

Bethlehem,  Pa. 
Morgan  Construction  Co.,  Worcester. 
Niagara  Mch.  &  Tool  Wks.,  Buffalo. 
Niles-Bement-Pond  Co',  New  York. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Williams,  White  &  Co.,  Moline. 
R.  D.  Wood  &  Co.,  Phila. 


Elec.  Controller  &  Supply  Co.,  Cleve- 
land. 

Rheostats. 

Simplex  Elec.   Heat.   Co.,  Cambridge, 


Riveting  Machines. 


Pyrometers. 

Charles  Engelhard,   New  York. 

Queen  &  Co.,  Philadelphia. 

Uehling  Instrument  Co.,  Passaic,  N.  J. 

Quarry  Machinery. 

Browning  Engineering  Co.,  Cleveland. 
S.  Flory  Mfg.  Co.,  Bangor,  Pa. 
Ingersoll-Rand  Co.,  New  York. 
Lambert  Hoist.  Eng.  Co.,  Newark. 
Lidgerwood  Mfg.   Co.,   New  York. 
John  H.  McGowan  Co.,  Cincinnati. 
Mead-Morrison  Mfg.   Co.,  Boston. 
Robins  Conveying  Belt  Co.,   N.  Y. 
Star  Drilling  Machine  Co.,   Akron,  0. 
Sullivan  Machinery  Co.,  Chicago. 
Trenton  Iron  Co.,  Trenton. 

Quartz  Glass. 

Charles  Engelhard,  New  York. 

Racks — Machine  Cut. 

Wm.   Ganschow,  Chicago. 

R.  D.  Nuttall  Co.,  Pittsburg. 

Rail  Braces. 

Rail  Joint  Co.,  New  York. 

Rail  Joints. 

Rail  Joint  Co.,  New  York. 

Railway  Shop  Machinery. 

W.  F.  &  J.  Barnes  Co.,  Rockford,  111. 
Clayton  Air  Compress.  Wks.,  N.  Y. 
Fay  &  Egan  Co.,  Cincinnati. 
Ingersoll-Rand  Co.,  New  York. 
Laidlaw-Dunn-Gordon  Co.,   New  York. 
National  Machinery  Co.,   Tiffin,  Ohio. 
Niles-Bement-Pond   Co.,    New  York. 
Norwalk  Iron  Wks.,  So.  Norwalk,  Ct. 
Pratt  &  Whitney  Co.,  Hartford. 
Stow  Flexible  Shaft  Co.,  Phila. 
Stow  Mfg.   Co.,  Binghamton,  N.  Y. 
H.  B.  Underwood  &  Co.,  Phila. 
Watson-Stillman  Co.,  New  York. 
Williams,  White  &  Co.,  Moline. 
William  Ganschow,  Chicago. 

Rawhide  Gears. 

New  Process  Raw  Hide  Co.,  Syracuse. 

Reamers. 

Chicago  Pneumatic  Tool  Co.,  Chicago. 
Ingersoll-Rand  Co.,  New  York. 
Pratt  &  Whitney  Co.,  Hartford. 


Bethlehem    Fdy.     &    Mch.     Co.,  S 

Bethlehem,  Pa. 
Ingersoll-Rand  Co.,  New  York. 
Niles-Bement-Pond  Co..  New  York. 
William  Sellers   Co.,   Inc.,  Phila. 
R.  D.  Wood  &  Co.,  Phila. 

Rock  Breakers. 

Allis-Chalmers  Co.,  Milwaukee. 
Mead-Morrison   Mfg.    Co.,  Boston. 
Robins  Conveying  Belt  Co.,  N.  Y. 

Rolling  Lift  Bridges. 

Cowing  Engineering  Co.,  Cleveland. 

Rolling  Mill  Machinery. 


Rubber  Goods. 

Boston  Belting  Co.,  Boston. 
Jenkins  Bros..  New  York. 

Sand  Mixers  and  Sifters. 

S.   Obermayer  Co.,  Cincinnati. 

Sash  Operating  Device. 

Lord  &  Burnham  Co.,  New  York. 

Saw-Mill  Machinery. 

Allis-Chalmers  Co.,  Chicago. 
Curtis  &  Co.,  Mfg.  Co.,  St.  Louis. 
Fay  &  Egan,  Cincinnati. 
Jeffrey  Mfg.  Co.,  Columbus. 

Saws,  Hack. 

Diamond    Saw    &    Stamping  Works, 
Buffalo. 

Niles-Bement-Pond  Co.,   New  York. 

Scales. 

Buffalo  Scale  Co.,  Buffalo. 
Fairbanks    Co.,    New  York. 
Richardson  Scale  Co.,  New  York. 

Screens,  Mining. 

Allis-Chalmers    Co.,  Milwaukee. 
Jeffrey  Mfg.   Co.,  Columbus. 


Birdsboro    Steel  Fdy. 

Birdsboro,  Pa. 
Morgan  Const.   Co.,  Worcester. 
Niles-Bement-Pond  Co.,  New  York. 
Poole  Eng.  &  Mach.  Co.,  Baltimore. 
Robt.  Wetherill  &  Co.,  Chester,  Pa. 
Robins  Conveying  Belt  Co.,  N.  Y. 
W.  S.  'Tyler  Co.,  Cleveland. 


Mch.  Co..    Screens,  Rolled  Slot. 


Roofing. 


Allis-Chalmers  Co.,  Milwaukee. 
W,  S.  Tyler  Co.,  Cleveland. 

Screw  Jacks. 

Joyce,   Cridland  Co.,  Dayton. 

Screws. 

Cleveland  Cap  Screw  Co.,  Cleveland. 


Am.   Bangor  Slate  Co.,  Easton,  Pa. 
Bangor    Excelsior    Slate    Co.,  Easton, 
Pa. 

Barber  Asphalt  Paving  Co.,  Phila. 
Barrett  Mfg.  Co.,  New  York. 
Genuine  Bangor  Slate  Co.,  Easton,  Pa. 
J.  S.   Moyer  &  Co.,  Bethlehem,  Pa. 
Stowell  Mfg.   Co.,   Jersey  City. 


Roofing  Tin. 


Am.    Sheet  &   Tin  Plate   Co.,  Pitts- 
burg. 


Screw  Machines. 

Jones   &   Lamson    Mch.    Co.,  Spring- 
field, Vt. 

National- Acme  Mfg.  Co.,  Cleveland. 
Niles-Bement-Pond  Co.,  New  York. 
Pratt  &  Whitney  Co.,  Hartford. 

Separators,  Steam  and  Oil. 

Allis-Chalmers  Co.,  Milwaukee, 
American  Tool  &  Mch.  Co.,  Boston. 
Austin  Separator  Co.,  Syracuse. 
John  Davis  Co.,  Chicago. 
Julian  D'Este  Co.,  Boston. 
Direct   Separator   Co.,  Syracuse. 
Goubert  Mfg.  Co.,  New  York. 
Harrison  Safety  Boiler  Wks.,  Phila. 
Hoppes  Mfg.  Co.,,  Springfield,  O. 
Potter  Separator  Co.,  Newburgh,  N.  Y. 
Warren,  Webster  &  Co.,  Camden  N.  J. 
Watson  &  McDaniel  Co.,  Phila. 

Shaft  Couplings,  Flexible. 

Elec.  Controller  &  Supply  Co.,  Cleve- 
land. 


Roofing  Slate. 

Am.  Bangor  Slate  Co.,  Easton,  Pa. 
Bangor   Excelsior   Slate    Co.,  Easton, 
Pa. 

Genuine  Bangor  Slate  Co.,  Easton,  Pa. 
Keenan  Structural  Slate  Co.,  Easton, 
Pa. 

J.   S.   Moyer  &  Co.,  Bethlehem,  Pa. 

Rope. 

American  Mfg.   Co.,   New  York. 

Rope  Transmission. 

American  Mfg.  Co.,  New  York. 

H.  W.  Caldwell  &  Son  Co.,  Chicago.  ShaperS. 
C.  W.  Hunt  Co.,  New  York. 

Jeffery  Mfg.   Co.,   Columbus.  American  Tool  Works  Co.,  Cincinnati. 

Link-Belt  Co.,  Phila.  Niles-Bement-Pond  Co.,  New  York. 

Providence   Eng'g  Wks.,    Providence.  Pratt  &  Whitney  Co.,  Hartford. 
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Shop  Lamps,  Gas. 


Steam  Shovels. 


Structural  Iron  Works. 


General    Gas    Light    Co.,  Kalamazoo, 
Mich. 

Shutters  (Fire). 

Kinnear  Mfg.  Co.,  Columbus. 


Slate. 

Am.  Bangor  Slate  Co.,  Easton,  Pa. 
Bangor   Excelsior    Slate   Co.,  Easton, 
Pa. 

Genuine  Bangor  Slate  Co.,  Easton,  Pa. 
Keenan   Structural   Slate  Co.,  Easton, 
Pa. 

J.  S.   Moyer  &  Co., Bethlehem,  Pa. 
Pennsylvania     Structural     Slate  Co.. 
Easton  Pa. 

Special  Machinery. 

ff.  B.  Chapman  &  Co.,  Springfield,  Mass. 

Speed  Controllers. 

Foster    Engineering    Co.,  Newark. 

Spiral  Gears. 

R.  D.  Nuttall  Co  ,  Pittsburg. 

Sprinkler  Leakage  Insurance. 

Maryland  Casualty  Co.,  Baltimore. 

Stacks. 

Sam'l  Smith  &  Son  Co.,  Paterson,  N.  J. 
The     Petroleum     Iron     Works  Co., 
Washington,  Pa. 


Berlin  Construction  Co.,  Berlin,  Conn. 
Curtin-Ruggles    Co.,    New  York. 
Miller-Collins  Co.,  New  York.  , 
Ransome  &  Smith  Co.,   N.  Y. 

  „  Riter-Conley  Mfg.   Co.,  Pittsburg. 

Marion  Steam  Shovel  Co.,  Marion,  O.  Wm>  B.  Scaife  &  Sons  Co.,  Pittsburg. 
Mead-Morrison  Mfg.   Co.,   Boston.  Turner  Construction  Co..  New  York. 

Robins  Conveying  Belt  Co.,  New  York, 

Structural  Slate. 


Allis-  Chalmers  Co.,  Milwaukee. 
Browning  Engineering  Co.,  Cleveland. 
Bucyrus    Co.,  Milwaukee. 
C.  W.  Hunt  Co.,  New  York. 


Steam  Traps. 

Albany    Steam    Trap    Co.,  Albany. 
American  Blower  Co.,  Detroit. 
Ashcroft  Mfg.   Co.,   N.  Y. 
Geo.   F.   Blake   Mfg.    Co.,   New  York. 
Chaplin-Fulton   Mfg.    Co.,  Pittsburgh. 
Julian  D'Este  Company,  Boston. 
Strong,     Carlisle    &    Hammond  Co., 

Cleveland. 
B.  F.  Sturtevant  Co.,  Hyde  Park. 
Mass. 

Thorpe,   Piatt  &  Co.,   New  York. 
Walworth.  Mfg.   Co.,  Boston 
Watson   &   McDaniel   Co.,  Phila 
D.  T.  Williams  Valve  Co.,  Cincinnati 
Williams    Gauge    Co..  Pittsburg. 
Wright  Mfg.  Co.,  Detroit. 


Steam  Fitters*  Supplies. 


Lunkenheimer  Co.,  Cincinnati. 


Steel. 


Stamps  —  Steel, 
and  Figures. 

Schwerdtle  Stamp  Co.,  Bridgeport. 

Stand  Pipes. 

Sam'l  Smith  &  Son  Co.,  Paterson,  N.  J. 
Struthers-Wells  Co.,   Warren,  Pa. 
The     Petroleum     Iron     Works  Co., 

Washington,  Pa. 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Walsh's  Boiler  Wks.,  Holyoke,  Mass. 

Steam  Engine  Indicators. 

American  Steam  Gauge   &  Valve  Mfg. 

Co.,  Boston. 
Star   Brass   Mfg.    Co.,  Boston. 

Steam  Jet  Pumps. 

E.  W.  Vanduzen  Co.,  Cincinnati. 

Steam-Regulat'g  Appliances. 

Albany   Steam   Trap   Co.,  Albany. 

American  Steam  Gauge  &  Valve  Mfg. 
Co.,  Boston. 

Ashcroft    Mfg.    Co.,    New  York. 

Crane  Co.,  Chicago. 

Julian  D'Este   Co.,    Boston,  Mass. 

Foster   Engineering    Co.,  Newark. 

Harrison  Safety  Boiler  Wks.,  Phila. 

Jenkins  Bros.,    New  York. 

Lunkenheimer  Co.,  Cincinnati. 

Mason  Regulator  Co.,  Boston. 

Pittsburg  Gage  &  Supply  Co.,  Pitts- 
burg. 

Pittsburgh    Valve     &     Fittings  Co., 

Pittsburgh. 
Power  Specialty  Co.,  New  York. 
Thorpe,   Piatt  &   Co.,    New  York. 
Walworth  Mfg.  Co.,  Boston. 
Watson  &  McDaniel  Co.,  Phila. 
Williams   Gauge    Co.,  Pittsburg. 
D.  T.  Williams  Valve  Co.,  Cincinnati. 


Wm.  Jessop  &  Sons  New  York. 
Alphabets  Walworth    Mfg.    Co.,  Boston. 


Steel  Balls. 

American  Ball  Co.,  Providence, 
U.    S.    Cast   Iron   Pipe    &   Fdy.  Co., 
Phila. 

R.  D.  Wood  &  Co.,  Phila 

Steel  Concrete  Construction. 

Berlin  Construction  Co.,  Berlin  Conn. 

Ransome  &  Smith  Co.,  N.  Y. 

Turner   Construction   Co.,    New  York. 

Steel,  High  Speed. 

Wm.  Jessop  &  Sons  New  York. 

Steel,  Reinforced  Concrete. 

Electric  Welding  Mfg.  Co.,  Pittsburg. 

Steel  Sheet  Piling. 

U.  S.  Steel  Piling  Co.,  Chicago. 

Stencils. 

/Schwerdtle  Stamp  Co.,  Bridgeport. 

Stokers — Mechanical. 

Babcock  &  Wilcox  Co.,  New  York. 
Under-Feed   Stoker   Co.,  Chicago. 
Westinghouse    Mch.    Co.,  Pittsburg. 

Strainers. 

Emerson    Steam    Pump    Co.,  Alexan- 
dria, Va. 
Lunkenheimer  Co.,  Cincinnati. 


Am.   Bangor  Slate  Co.,   Easton,  Pa. 
Bangor   Excelsior   Slate   Co.,  Easton, 
Pa. 

Genuine  Bangor  Slate  Co.,  Easton,  Pa. 
Keenan  Structural   Slate  Co.,  Easton, 
Pa. 

J.  S.  Moyer  &  Co.,  Bethlehem,  Pa. 
Pennsylvania     Structural     Slate  Co., 
Easton,  Pa. 

Sugar-House  Machinery. 

Am.  Tool  &  Mch.  Co.,  Boston. 

Geo.   F.   Blake  Mfg.   Co.,   New  York. 

Superheaters. 

Babcock  &  Wilcox  Co.,  New  York. 
National  Superheater  Co.,   New  York. 
Power  Specialty  Co.,   New  York. 
Providence    Eng'g    Wks.,  Providence, 

Suspension  Bunkers. 

A.  Samuel  Berquist,  Brooklyn. 

Switchboards. 

C  &  C  Electric  Co.,  New  York. 
Western  Electric  Co.,  Chicago. 

Tackle  Blocks. 

Lane  Bros.  Co.,  Poughkeepsie,.  N.  Y. 

Tanks. 

Atlantic  Works,  East  Boston,  Mass. 
L.  O.  Koven  &  Bro.,  New  York. 
Mecklenburg     Iron     Wks.,  Charlotte, 
N.  C. 

Riter-Conley  Mfg.   Co.,  Pittsburg. 
Wm.  B.  Scaife  &  Sons  Co.,  Pittsburg. 
Sam'l  Smith  &  Son  Co.,  Paterson,  N.  J. 
Struthers-Wells  Co.,  Warren,  Pa. 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Walsh's  Boiler  Wks.,  Holyoke,  Mass. 
Robt.   Wetherill  &  Co.,   Chester,  Pa. 

Taps  and  Dies. 

Crane   Co.,  Chicago. 

Morse  Twist  Drill  &  Mch.    Co.,  New 

Bedford,  Mass. 
Pratt  &  Whitney  Co.,  Hartford. 

Tapes,  Measuring. 

Kolesch  &  Co.,  New  York. 
Lufkin  Rule  Co.,  Saginaw,  Mich. 

Teams  Insurance. 

Maryland  Casualty  Co.,  Baltimore. 

Tenoning  Machines. 

Fay  &  Egan  Co.,  Cincinnati. 

Thermometers. 

Bristol   Co.,  Waterbury. 
Hohmann  &  Maurer  Mfg.  Co.,  Roches- 
ter. 

Time  Checks. 

Am.  Ry.  Supply  Co.,  New  York. 
Schwerdtle  Stamp  Co.,  Bridgeport. 
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Tin,  Roofing. 

Am.  Sheet 
burg. 

Tracing  Cloth. 

Kolesch  &  Co.,  New  York. 

Traveling  Link  Grates. 

Green  Engineering  Co.,  Chicago. 

Trolleys. 

Browning  Engineering  Co.,  Cleveland. 
Maris  Bros.,  Philadelphia. 

Trucks,  Commercial. 

Electric  Vehicle  Co.,  Hartford. 

Tumbling  Mills. 

S.  Obermayer  Co.,  Cincinnati. 
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Valves,  Foot. 


dria,  Va. 


Turbines,  Steam. 


Allis-Chalmers  Co.,  Milwauke. 
De  La  Val  Steam  Turbine  Co.,  Tren- 
ton. 

General    Electric     Co.,  Schenectady, 
Kerr   Turbine   Co.,    Wellsville,   N.  Y. 
"Westinghouse  Men.  Co.,  Pittsburg. 
Wheeler  Condenser  &  Eng.  Co.,  N.  Y. 

Turn  Tables. 

Arthur  Koppel  Co.,  New  York. 
Mead-Morr'son  Mfg.   Co.,  Boston. 
Tippet  &  Wood,  Phillipsburg,  Pa. 


Turret  Heads. 

T.  R.  Almond  Mfg.  Co.,  Brooklyn. 

Turret  Lathes. 

American  Tool  &  Mch.  Co.,  Boston. 

American  Tool  Works  Co.,  Cincinnati. 
Jones    &    Lamson    Mch.    Co.,  Spring- 
field, Vt. 

Niles-Bement-Pond  Co.,  New  York. 
Pratt  &  Whitney  Co.,  Hartford. 
Tindell-Morris  Co.,   Eddy  stone,  Pa. 

Twist  Drills. 

Pratt  &  Whitney  Co.,  Hartford. 

Conduit  Sys- 


Valves,  Gas  Engine. 

Cleveland  Cap  Screw  Co.,  Cleveland, 

Valves— Gas,  Steam  &  Wa- 
ter. 

Allis-Chalmers  Co.,  Milwaukee. 

American  Steam  Gauge  &  Valve  Mfg. 
Co.,  Boston. 

Ashton  Valve  Co.,  Boston. 

Chapman  Valve  Mfg.  Co.,  Indian 
Orchard,  Mass. 

Chaplin- Fulton  Mfg.   Co.,  Pittsburgh. 

Consolidated  Safety  Valve  Co.,  N.  Y. 

Crane  Co.,  Chicago. 

Hanco'ck  Inspirator  Co.,  N.  Y. 

John  Davis  Co.,  Chicago. 

Julian  D'Este   Co.,  Boston. 

Poster  Eng'g  Co.,  Newark. 

Jenkins  Bros.,   New  York. 

John  H.  McGowan  Co.,  Cincinnati. 

Lunker.he.'mer  Co.,  Cincinnati 

Manning,  Maxwell  &  Moore,  N.  Y. 

Mason  Regulator  Co.,  Boston. 

Pittsburg  Valve  &  Fittings  Co.,  Pitts- 
burs. 

Pittsburg  Valve,    Fdy.    &   Cons.  Co., 

Pittsburg. 
Ross  Valve  Co.,  Troy. 
Star  Brass  Mfg.  Co.,  Boston. 
Walworth  Mfg.   Co.,  Boston. 
Watson  &  McDaniel  Co.,  Phila. 

Valves,  Reducing. 

Chapli- -Fulton  Mf>.  Co.,  Pittsburg. 
Mason   Regulator   Co.,  Boston. 
Strong,     Carlisle     &     Hammond  Co., 
Cleveland. 

D.  T.  Williams  Valve  Ca.,  Cincinnati. 

Ventilating  Apparatus. 

Massachusetts  Fan  Co.,  Waltham,  Mass. 
B.    F.    Sturtevant    Co.,    Hyde  Park, 
Mass. 

Western  Electric  Co.,  Chicago. 


Pelton   Water  Wheel   Co.,    San  Fran- 
cisco. 

Piatt  Iron  Works,  Dayton,  Ohio. 
Poole  Eng'g  &  Mch.  Co.,  Baltimore. 
Power  Specialty  Co.,  New  York. 
R.  D.  Wood  &  Co..  Phila. 

Water-Wheel  Governors. 

Allis-Chalmers  Co.,  Milwaukee. 
Lombard      Governor      Co.,  Ashland, 
Mass. 

Ludlow  Valve  Mfg.  Co.,  Troy,  N.  Y. 
Woodward  Governor  Co.,  Rockford,  I1L 

Water- Works  Pumping  Mchy. 

Allis-Chalmers  Co.,  Milwaukee. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Deane  Steam  Pump  Co  ,  New  York. 
Goulds  Mfg.   Co.,  Seneca  Falls,  N.  Y. 
Holly  Mfg.   Co.,  New  York. 
Khowles  Steam  Pump  Wks..  N.  Y. 
Laidlaw-Dunn-Gordon  Co.,   New  York. 
Lawrence   Mch.    Co.,   Lawrence,  Mass. 
Piatt  Iron  Works,  Dayton,  Ohio. 
Sn»w  Steam  Pump  Wks.,  New  York. 
Southwark   Fdy.    &   Mch.    Co.,  Phila. 
Robt.    Wetherill   &  Co.,    Chester,  Pa. 
R.  D.  Wood  &  Co.,  Phila. 
Henry  R.   Worthington   New  York. 

Water- Works  Supplies. 

Power  Specialty  Co.,  New  York. 


Underground 
terns. 

G.  M.  Gest,  New  York. 

Unions. 

E.  M.  Dart  Mfg.  Co.,  Providence. 

Upsetting  Machinery. 

Williams,  White  &  Co.,  Moline. 

Vacuum  and  Draft  Gauges. 

Bristol  Co.,  Waterbury,  Con. 
Hohmann  &  Maurer  Mfg.  Co.,  Roches- 
ter. 

Vacuum  Pumps. 

Alberger  Condenser  Co.,  New  York. 
Am.  Air  Compressor  Wks.,  N.  Y. 
Geo.  F.  Blake  Mfg.  Co.,  New  York. 
Clayton  Air-Compres.  Wks.,  N.  Y. 
Deane  Steam  Pump  Co.,  New  York. 
Goulds  Mfg.  Co.,   Seneca  Falls,   N.  Y. 
Guild   &  Garrison,  Brooklyn. 
Knowles  Steam  Pump  Wks.,  N.  Y. 
Ltiiuiaw-Dunn -Gordon   Co.,    New  York. 
John  H.  McGowan  Co.,  Cincinnati. 
Piatt  Iron  Works,  Dayton,  Ohio. 
Snow  Steam  Pump  Wks.,  New  York. 
Wheeler  Condenser  &  Eng'g  Co.,  N.Y. 
Henry  R.  Worthington  Co.,  New  York 


Voltmeters. 

Western  Electric  Co.,  Chicago. 
Weston  Elec.   Instrument  Co.,  Waver- 
ly  Park,  Newark. 


Wells — Artesi  an. 

Clayton  Air  Compiess.  Wks.,  N.  Y. 
Laidlaw-Dunn-Gordon  Co.,  New  York. 
Piatt  Iron  Works,   Dayton,  Ohio. 

Well  Drilling  Machines. 

Keystone    Traction    Drill    Co.,  Beaver 

Falls,  Pa. 
Star  Drilling  Machine  Co.,  Akron,  0. 

Well  Supplies. 

Am.  Diamond  Rock  Drill  Co.,  N.  Y. 
Laidlaw-Dunn-Gordon  Co.,   New  York. 
Star  Drilling  Machine  Co.,  Akron,  0. 
Williams  Bros.,  Ithaca,  N.  Y. 


Wagons,  Dump.  Whistles. 

Troy  Wagon  Works  Co.,   Troy,   Ohio.  Lunkenheimer  Co.,  Cincinnati. 


Watchman's  Time  Clocks. 


Wire -Drawing  Machinery. 


W.  R.  Ostrander  &  Co.,  New  York.      Morgan  Construction  Co.,  Worcester.. 


Water  Meters. 


Wire  Cloth  and  Screen. 


Henry  R.  Worthington,  New  York.       W.  S.  Tyler  Co.,  Cleveland. 


Waterproof  Felt. 

Hydrex  Felt  &  Eng'g  Co.,  New  York. 

Water    Power    Plants  and 
Equipment. 

Piatt  Iron  Works,  Dayton. 

Water  Purifying  Apparatus. 

Harrison  Safety  Boiler  Wks.,  Phila. 
Wm.  B.   Scaife  &  Sons  Co.,  Pittsburg. 
Warren  Webster  &  Co..  Camden,  N.  J. 

Water  Softening  Apparatus. 

Harison  Safety  Boiler  Wks.,  Phila. 
Wm.  B.  Scaife  &  Sons  Co.,  Pittsburg. 
Warren  Webster  &  Co.,   Camden,  N.J 

Water-Wheels. 

Abner  Doble  Co.,  San  Francisco. 


Wire  Lath. 

Clinton  Wire  Cloth  Co.,  N.  Y. 
Roebling  Construction  Co.,  N.  Y.. 

Wire  Rope. 

Jeffrey  Mfg.  Co.,  Columbus. 

Wood  Blocks. 

U.    S.    Wood    Preserving     Co.,  New- 
York. 

Wood-Working  Machinery. 

Chicago  Pneumatic  Tool  Co.,  Chicago. 
Fay  &  Egan  Co.,  Cincinnati. 
Ingersoll-Rand  Co.,  New  York. 

Worm  Gearing. 

William   Ca^schow,  Chicago. 
R.    D.    Nuttall    Co.,  Pittsburg. 
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General  Electric  Company 


Small  Curtis  Turbines 

with  Direct  Current  Generators 


Direct  Current  25  K.  W.,  125  Volt  Curtis  Steam  Turbine- 
Exciter  (horizontal  t/pe)  in  the  Coal  Street  Station,  Newark,  N.  J. 

Minimum  Attention  Perfect  Adjustments 

Constant  Efficiency  Perfect  Regulation 

Small  Floor  Space  Absence  of  Vibration 

These  features  are  emphasized  in  the  everyday  ser= 
vice  of  these  Turbine  Generators  as  direct  current 
generating  units  for  small  power  requirements. 

Immediate  Shipments  of  25  k.  w.  Units. 
15  to  300  Kilowatts.  Standard  Voltages. 

930 


Principal  Office:  Schenectady,  N.  Y. 

New  York  Office:  44  Broad  St.         Sales  offices  in  all  large  cities. 

Please  mention  The  Engineering  Magazine  when  you  write. 
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CRANES 


MACHINE 
TOOLS 


STEAM 
HAMMERS 


Catalogues  sent  on  request 

NILES-BEMENT-POND  CO. 

Ill  Broadway,  New  York. 

25  Victoria  St.,  London 


The  Clearing-House  of 
Engineering  Literature 

THE  Engineering  Index,  in 
which  busy  engineers  find 
noted  all  the  leading  articles 
from  leading  engineering  jour- 
nals, and  from  which  they  choose 
just  what  they  want. 

By  using  the  coupons,  furnished 
by  THE  ENGINEERING  MAG- 
AZINE, obtaining  the  articles 
you  want  to  read  becomes  as 
easy  as  choosing  them. 

Write  for  Information  about  it 

The  Engineering  Magazine 

/40--/42  Nassau  St.,  Mew  York 


OPERATING  MECHANISM 
furnished  complete  for 
LIFT  AND  DRAW  BRIDGES 


Interchangeable  ;  easy  working.  Best 
design  and  workmanship.  No  fitting  to 
do  in  the  field. 


FAWCUS  MACHINE  CO., 
Pittsburg,  Pa. 


.Please  mention  The  Engineering  Magazine  when  you  write. 
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Single  Valve  Engines 


UN 

STOCK 

Alert  Buyers 
1907 

Want  to  Know  Fire  Tubular  BoilCTS 

Where  Can  We  Get  the  Goods? 


Telegraph  to  "Atlas,  Indianapolis,"  the  only  manufacturers  who  have  maintained 
the  policy  of  carrying  a  wide  range  of  sizes  and  types  of  Engines  and  Boilers  in  stock. 
Our  current  stock  report  shows  the  following  at  Indianapolis,  2-DAY  SHIPMENT 

High-Pressure  Tubular  Boilers,  1 5  to  1 50  H.P.:For  125  lbs.  Working  Pressure, 4 Sx  14  to  72x18,  48 

For  150  11         "  "        54x16  to  72x18,  45 

Tubular  Boilers,  15  to  150  H.  P.:  For  100  lbs.  Working  Pressure,  36X  8  to  72x18  92 

Six  inch  Flue  (for  100  lbs),       46x20  to  72x20  10 

Single  Valve  Engines:  Self- Contained,  Throttling  and  Automatic,  10  to  100  H.  P  60 

Heavy  Duty,  Throttling  and  Automatic,  10  to  250  H.  P  84 

Four  Valve  Automatic  Engines.  Water  Tube  Boilers. 

(Most  Economical  Engine  Made.)  (Only  Water  Tube  Boiler  giving  Dry  Steam.) 

Self  Contained,  iixi4,  5  Heavy  Duty,  12x18...  4      100  H.  P..  .  5      200  H  P        2      350  H   P  ^ 

"      '\     r,2Xl4.  4    ;;      ;;    i3xis...  6    i25h.  p...  2    25oh.p...  2    4ooa  p7..*  % 

Heavy  Duty,     10x16,12  15x20...  10       150H.  P...  3      300  H.  P...  2      ako  H   P  * 

11x16,  5  175  H.  P.  . .  5  "  " f 

Gasoline  Engines.— Sizes  Ranging  from  2  to  24  H.  P   IOO 

For  information  as  to  Corliss  and  High  Speed  Engines  and  Portable  Boilers,  wire  at  our  expense. 
Our  Record  for  Taking  Care  of  Business  —  Increase  in  volume  of  trade  1906  over  1905  .  .  85% 

Increase  in  volume  of  shipments  i9o6overi9o5  90% 

In  spite  of  nearly  doubling  volume  of  trade  in  one  year  we  shipped  it  out,making  extraordinary  record 
at  end  of  our  fiscal  year — -not  a  past  due  order  on  our  books. 

Some  Sample  Boiler  Deliveries. 

Water  Tube  Boilers  PROMISED 

The  Proctor  &  Gamble  Co  4000  H.  P.  W.  T.  Boilers  November  t 

St.  Paul  Gas  Light  Co  2400  H.  P.  W.  T.  Boiler] W  1 

Superior  Portland  Cement  Co  2400  H.  P.  W.  T.  Boilers   'December  14 

a       •       r*»T?       j/^ot      -    t,^*8*1  Pressure  Boilers 

American  Car  &  Foundry  Co.,  St.  Louis,  Mo   2-72x18 

Atlanta  &  Birmingham  Construction  Co.,  Fitzgerald  Ga R-^ mf! 

New  River  Co.,  McDonald,  W.  Va                  .  .  tR-J«Ir 

Southern  Pacific  Ry.  Co.,  Los  Angeles,  Cal  .'.7.7.7.7. ii-?lxi 6 

Union  Sulphur  Co.,  Sulphur,  La  7  7  7  7  7  77  7  7  20-72x18 


SHIPPED 

November  1 

June  1 
October  31 

1  day 
15  days 
20  days 

5  days 
10  days 


Engines  in  Service:  3,000,000  H.  P.       Boilers  4,000,000  H.  P. 


The  extraordinary  increase  in 
demand  for 

ATLAS 


goods  as  shown  above,  and  the 
fact  that  we  have  moie  Engines 
and  Boilers  in  service  than  any- 
other  manufacturer,  substanti- 
ates our  claim  of  superiority  of 
ATLAS  products  over  others  in 
same  line. 


Water  Tube  Boilers 


Corliss  Engines 


ATLAS  ENGINE  WORKS,  Indianapolis 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Profit -making 
Management 


X  the  following  pages  are  among  the 
most  valuable  we  have  ever  published, 
ffl  They  are  written  by  highly  successful 
factory-  managers  and  engineers,  and 
they  discuss  those  problems  of  organiza- 
tion, management  and  equipment  which 
are  most  essential  to  the  engineer,  super- 
intendent and  manager, 
ffl  The  writers  have  solved  the  perplex- 
ing problems  they  discuss;  and  their 
experiences,  told  in  plain  language,  are 
of  inestimable  value  to  the  man  who 
thinks  and  plans  for  a  factory,  shop  or 
engineering  enterprise  of  any  kind. 


A  NEW  SERIES  OF  EXPERT, 
TIMELY  AND  VALUABLE 
SPECIAL  ARTICLES 


Special  Articles  announced  in 


JOHN  R.  DUNLAP 


Publisher 


THESE  VALUABLE  PAPERS  BEGIN  IN  THIS 
NUMBER  OF  THE  ENGINEERING 
MAGAZINE 
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ProKt-Making  in  Shop  and  Factory 
Management 

CHARLES  U.  CARPENTER 

Mr.  Carpenter's  articles  on  "Money-Making  Management,"  published  in  The 
Engineering  Magazine  in  1902,  are  still  remembered  as  one  of  the  most  valuable 
series  for  the  shop  manager  which  have  ever  appeared. 

Since  that  time  the  author  has  advanced  rapidly  in  the  industrial  world,  being 
now  president  of  a  manufacturing  company  of  international  reputation.  His  pro- 
gress has  been  due  to  his  genius  for  introducing  practical  economies  and  profitable 
methods — for  finding  and  stopping  leaks — for  organizing  a  working  force,  whether 
small  or  large,  so  as  to  secure  the  largest  possible  production — and  for  harmonizing 
the  employees  and  the  management. 

The  new  series,  beginning  in  this  number  of  The  Engineering  Magazine, 
will  be  an  exposition  of  his  methods.  He  makes  clear  throughout  that  the  entire 
policy  and  system  is  "as  applicable  to  the  small  concern  running  50  to  100  men  as 
to  the  large  works  employing  thousands."  He  abhors  "red-tape,"  and  it  is  char- 
acteristic of  these  articles  that  he  never  allows  devotion  to  "systems"  to  overbal- 
ance his  commercial  judgment.  Every  feature  he  introduces  has  a  direct  influence 
upon  stimulating  production. 

Another  significant  point:  The  selling  department  is  regarded  as  a  vital 
member  of  the  manufacturing  organization,  and  the  plans  and  methods  which 
have  been  found  effective  in  increasing  efficiency  are  traced  there  as  fully  as  they 
are  in  the  ordinary  productive  department. 

The  series  will  make  a  hand-book  of  sound,  tried,  and  successful  practice  in 
industrial  management. 

An  outline  of  the  several  articles  is  given  below. 

Profit-Making  Management 


First  Paper 

I.  A  keen  analysis  of  the  troubles  usually  to  be  found  affecting  manufacturing 
concerns,  small  and  large — in  organization,  systems,  mechanical  and  other  processes 
-in  factory,  selling,  and  executive  divisions,  even  though  there  be  but  15  men  in 
the  whole  concern.  This  will  cover  broadly  obsolete  equipment  or  processes  in 
the  shop,  improper  handling  of  the  working  force,  ineffective  sales  methods  and 
lax  executive  management. 

Second  Paper 

II.  The  general  mode  of  curing  the  conditions  analyzed  above.  First,  for 
increasing  the  efficient  effort  of  the  men,  whether  in  the  working  or  selling  force. 
Second,  for  training  these  men  to  greater  efficiency  in  proportion  to  their  effort; 
it  is  here  that  a  great  part  of  Mr.  Carpenter's  success  has  been  found.  Third, 
for  installing  the  "Committee  System,"  which  has  proved  of  incalculable  value 
in  factory  management.  Fourth,  for  a  simple  system  of  reports,  devoid  of  red 
tape,  but  serving  to  show  surely  where  the  "sticking  point "  is. 

Third  Paper 

III.  A  detailed  discussion  of  the  methods  to  be  adopted  in  reviving  a  run- 
down concern.  First,  the  factory;  increasing  output,  lowering  costs,  cultivating 
an  esprit  de  corps  among  the  men.  Developing  the  drafting  department  as  a  source 
of  new  processes  and  simplified  and  standard  designs.  Introducing  better  tool- 
room methods.  Making  the  drafting  and  tool  room  the  initiative  to  a  cheaper 
product. 
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Fourth  Paper 

IV.  An  outline  of  methods  and  processes  for  machinery,  comparing  the 
obsolete  with*  the  modern  possibilities.  Data  of  high-speed  steel  tools  and  cutting 
speeds,  showing  what  is  being  done  and  what  should  be  expected  in  various  classes 
of  work. 

Fifth  Paper 

V.  A  practical  method  for  gauging  the  speed  of  production,  and  determining 
how  far  the  product  of  the  works  falls  short  of  their  highest  capacity.  How  fore- 
men may  be  stimulated  to  an  increase  of  output.  The  introduction  of  "standard 
times ' '  for  each  piece  of  work. 

Sixth  Paper 

VI.  A  discussion  of  wage  systems.  Valuable  new  data  from  changes  now 
progressing  in  Mr.  Carpenter's  own  factories.  Clear  reasons  why  the  newer  and 
more^humane*systems  often  fail  through  false  steps  in  their  introduction. 

Seventh  Paper 

'  VII.  Afrational  view^of  cost  systems.  The  simple  principles  from  which 
each  manufacturer  may  devise  his  own.  A  sensible  system  described.  How 
cost  data  may  bring  about  cost  reduction. 

Eighth  Paper 

VIII.  The  selling  department.  Methods  of  putting  goods  on  the  market. 
Methods  of  training  salesmen.  Methods  of  meeting  competitors.  Methods  of 
preparing  manuals.  The  handling  of  sales  territory.  Concrete  examples.  The 
adaptation  of  the  factory  to  meet  sales  competition. 


Cost  Reduction  Through  Cost  Comparison 

C.  E.  KNOEPPEL 

Many  cost  accountants  seem  to  rest  content  with  work  which  is  merely  an 
entry  of  figures.  Mr.  Knoeppel's  whole  purpose  is  to  make  the  cost  system  lead 
to  cost  reduction.  His  methods  and  forms  do  not  rest  content  with  furnishing 
data  whereby  prices  may  be  based;  they  go  further  and  display  a  continuous 
and  automatic  comparison,  so  that  the  manager  may  see  from  day  to  day  just 
when  and  where  any  cost — -burden,  operation,  part,  group,  or  machine — varies 
from  the  normal,  and  may  identify  and  correct  the  trouble. 

The  principles  are  convincing  and  lucid,  and  the  cards  and  sheets  almost 
self-explanatory.  They  are  shown  with  entries  fully  made  out,  and  the  meaning 
of  every  feature  is  made  clear  in  the  accompanying  text.  The  complete  system  is 
set  forth  in  a  group  of  three  articles,  which  will  appear  consecutively  very  early 
in  1907.    An  outline  of  the  separate  papers  is  given  below. 

I.    The  Analytical  Comparison  of  Burden  Costs 

Localizing  an  Increase  in  Burden  Costs — It  May  Mean  the  Difference  between 
Dividends  and  Insolvency — The  Use  of  "Controlling  Accounts" — Books  and 
Accounts  Employed — How  Items  are  Apportioned  to  the  Controlling  Account 
— How  the  Entries  are  Made — How  the  Cards  are  Posted  and  Arranged — The 
Reports  and  what  they  Show — Examples  and  Illustrations. 

II.  The  Comparison  of  Production  Costs 

Co-operation  between  Office  and  Shop  Necessary  to  Cost  Reduction — 
The  List  of  Material — The  Production  Order — Operation  Cards — The  Compara- 
tive Cost  Book — How  the  System  is  Used  — The  Results  Illustrated — Their 
Practical  Value  Demonstrated  by  Examples. 

III.  The  Department  of  Cost  Reduction 

Its  Organization  and  Systematizing — How  the  Cost  Reducer  May  be  Equipped 
and  Set  to  Work — The  Expense  Involved — The  Certain  Economies. 
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Modernizing  the  Foundry 

A  System  for  Obtaining  Foundry  Costs 
C.  J.  REDDING 

The  author — a  practical  foundryman — points  out  the  backwardness  of  the 
foundry  as  compared  with  the  shop  in  the  matter  of  cost  keeping,  and  shows  the 
great  commercial  handicap  and  danger  imposed  on  any  concern  which  does  not 
know  the  true  cost  of  its  castings. 

He  describes  and  illustrates  a  method  by  which  all  estimating  is  eliminated 
from  the  foundry  floor,  and  gives  the  necessary  forms  and  cards.  The  expense 
of  administration  of  the  system  is  very  moderate. 


Machine-Shop  Ideals  in  Foundry  Operation 

W.  W.  McCARTER 

A  feeling  discussion,  by  a  foundry  superintendent  of  twenty-five  years' 
experience,  of  the  relations  between  the  shop  and  the  foundry,  and  of  the  disad- 
vantages under  which  the  latter  is  often  placed  in  the  progress  from  the  old  to 
the  new  order  of  things  in  shop  management. 

He  illustrates,  by  an  actual  example,  the  practical  steps  by  which  the  foundry 
of  a  manufacturing  concern  kept  fair  pace,  step  by  step,  with  the  progress  which 
came  through  success  in  marketing  a  specialty.  Every  move  was  simple,  common 
sense,  inexpensive,  and  the  result  was  that  shop  and  foundry  advanced  practically 
in  parallel.  He  points  out  further  many  ways  by  which  the  average  small  or 
moderate  foundry,  without  new  buildings  or  large  appropriations,  may  better 
its  practice  and  maintain  a  fair  face  toward  modern  practice. 


The  Choice  of  Motive  Power  lor  the  Work  Shop 

R.  E.  MATHOT 

The  author  is  one  of  the  world's  leading  experts  in  gas  and  steam-engine 
practice.  In  this  group  of  three  articles  he  brings  out  clearly  the  points  to  be 
considered  and  the  choice  to  be  made  in  deciding  on  the  power  plant  of  the  average 
manufactory.  He  takes  actual  working  instances,  and  shows  impartially  the 
advantages  and  defects  of  steam  and  of  internal  combustion  engines,  under  all 
sorts  of  combinations  of  circumstances  and  in  all  kinds  of  service.  Every  ques- 
tion is  plainly  and  frankly  answered,  and  particular  attention  is  given  to  the 
moderate-sized  establishment  and  to  the  requirements  of  practical  economy. 

I.  A  General  Comparison  Between  Steam  and  Gas  Engines  as  Practical 
Motors — The  Gas  Engine  a  Proved  Competitor — Reasons  for  Failure  of  Early 
Installations — Economy  of  Modern  Ones — When  is  a  Gas  Engine  Preferable  to 
a  Steam  Engine? — The  Problem  a  Special  one  for  Each  Individual  Case — How 
to  Solve  it — The  Factors  at  Issue — Working  Examples  Discussed  and  Criticised — 
A  Heating  and  Power  Plant — A  Foundry  Installation — The  Size  of  Power  Units 
— A  Tabular  Summary  of  Successful  Examples 

II.  Installing  the  Machinery — Space  Required  per  Horse  Power,  for  Steam 
Engines,  Turbines,  Gas  Engines,  and  Diesel  Motors — Consumption  of  Fuel,  Oil 
and  Water — Disposal  of  Waste — Local  Conditions,  Neighborhood  Restrictions 
and  Ordinances — How  They  May  Be  Satisfied  by  the  Choice  of  a  Certain  Type — 
The  Operation  of  Gas  Producers. 

III.  Comparisons  of  First  Cost  and  Depreciation — Of  Safety  and  Regularity 
of  Running — Actual  Examples  Analyzed,  40  to  800  Horse  Power,  with  Various 
Types  of  Engines — A  Laundry — A  Tannery — A  Lithograph  Works — A  Brass  Foun- 
dry— A  Kiln  and  Dryer — A  Cement  Plant — A  Spinning  Mill — Practical  Conclu- 
sions. 
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The  Industrial  Development  of  Hydro- 
Electric  Power 

H.  von  SCHON 

Dr.  Louis  Bell,  writing  in  The  Engineering  Magazine  in  April,  1905,  made 
the  impressive  statement  that  ''the  industrial  salvation  of  a  country  lies  in  the 
utilization  of  its  smaller  water  powers."  There  are,  in  New  England  alone,  scores 
of  water  powers  "able  to  furnish  preposterously  cheap  power  for  small  industries 
by  transmissions  of  trivial  length."  The  study  of  the  possibilities  has  been 
utterly  neglected  by  factory  owners  and  managers,  and  almost  countless  oppor- 
tunities for  manufacturing  success  and  profit  are  still  lying  at  their  doors,  over- 
looked and  neglected,  largely  through  ignorance  of  the  simple  and  easy  mode  of 
testing  and  proving  what  can  be  done  in  any  given  case. 

Mr.  von  Schon  has  been  closely  identified  with  some  of  the  most  significant 
work  which  has  been  done  in  modern  hydro-electric  engineering.  In  a  short 
series  of  articles,  beginning  in  The  Engineering  Magazine  early  in  the  new 
year,  he  will  bring  out  an  array  of  facts  and  point  out  a  wealth  of  opportunities 
of  the  utmost  interest  to  shop  owners  and  managers. 

Beginning  with  a  demonstration  of  the  comparative  advantages  of  hydro- 
electric power  as  contrasted  with  steam,  in  simplicity,  durability,  and  efficiency 
of  apparatus,  in  ease  of  operation  and  attendance,  and  in  economy  of  first  cost, 
maintenance  and  depreciation,  he  will  follow  with  a  clear  explanation  how  to 
examine  a  water-power  proposition  as  a  commercial  enterprise — its  physical 
and  financial  features,  its  opportunities,  power  factors  and  development;  its  engi- 
neering study,  exploitation,  estimates,  specifications,  and  the  design  and  erection 
of  plant.  Finally  he  will  catalogue  the  undeveloped  powers  and  their  probable 
markets,  by  exact  name  and  location,  on  each  of  the  great  watersheds  of  the 
United  States. 

The  Planning  and  Construction  of  the 
Power  Plant 

cA  E.  DIXON 

Mr.  Dixon's  series  which  began  in  September  last,  have  been  recognized 
as  the  work  of  an  insider,  intimately  familiar  not  only  with  "all  the  conditions 
which  can  be  foreseen  and  calculated,  which  is  theory,  but  with  all  the  conditions 
there  are,  which  is  practice."  He  treats  with  entire  frankness  the  questions 
which  arise,  dealing  with  them  impartially  whether  they  concern  owner,  architect, 
engineer,  contractor,  or  superintendent.  The  illustrations  are  many  and  good, 
and  drawn  from  the  best  and  latest  practice  in  installations  on  both  sides  of  the 
Atlantic.  The  remaining  papers  in  Mr.  Dixon's  series  will  appear  in  this  and 
the  succeeding  months,  and  are  as  follows: 

cTHain  and  c/iuxiliary  ^Machinery 

Turbines,  Horizontal  and  Vertical — Reciprocating  Engines — Steam  Economy 
— Superheat — Condensers — Vacuum  Pumps — Circulating  Pumps — Electrically- 
Driven  Auxiliaries — Steam -Driven  Auxiliaries. 

Gas  Engines  and  Gas  Generators 

Two  and  Four-Cycle  Machines — Oil  and  Gasolene  Engines — Coke-Oven  Gas 
— Producer  Gas — Water  Gas — Bench  or  Coal  Gas — Suction  Gas  Producers — 
By-Products. 

The  Central  Station  Building 

The  Design  Controlled  by  the  Apparatus  to  Be  Installed — The  Unit  System — 
Materials,  Exterior  and  Interior — Illumination — Roofing — Apportionment  of 
Areas — Arrangement  of  Machinery,  Piping,  etc. 
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Present  Practice  in  the  Use  of  Superheat 

in  Steam 

REGINALD  PELHAM  BOLTON 

A  thorough  presentation  of  the  latest  American  practice,  by  the  specialist 
who  has  just  completed  his  work  on  this  part  of  one  of  the  very  latest  and  largest 
American  power  installations. 

To  the  heating  or  power-plant  engineer  the  introduction  of  superheat  presents 
new  problems;  their  nature,  the  necessity  of  meeting  them,  and  the  new  adapta- 
tions and  modifications  which  the  best-tried  experience  have  devised  are  strongly 
summed  up. 

The  results  of  recent  activity  in  the  design  and  construction  of  superheating 
appliances  are  explained,  and  the  manufacturers  of  America  are  shown  to  stand 
well  abreast  of  the  times. 

As  a  supplement  to  the  author's  own  experience  and  original  work  in  the 
subject,  the  scattered  literature  in  this  important  and  enlarging  field  is  brought 
together,  with  a  view  to  affording  means  of  reference  to  all  noteworthy  publications. 
A  bibliographical  list  of  the  chief  articles,  papers,  and  other  contributions  is 
appended. 

The  treatment  as  a  whole  will  cover  the  development  of  superheating  from 
its  origin  to  the  present  day.  It  will  be  published  in  two  installments,  the  first 
covering  the  fundamental  principles,  the  development  up  to  1896,  and  the  demon- 
strated economies  of  superheat,  with  the  attendant  changes  in  boiler,  engine 
and  condenser  practice;  and  the  second  taking  up  specifically  the  study  of  fuel- 
draft  and  furnace  combinations,  engine  and  condenser  effects,  and  main  and 
auxiliary  appliances  connected  with  the  superheating  system. 

They  will  appear  in  sequence,  probably  in  the  March  and  April  issues  of 
The  Engineering  Magazine. 


Ball  Bearings  and  Roller  Bearings 

W.  S.  ROGERS 

A  comprehensive  and  fully-illustrated  discussion  of  their  design  and  of  the 
results  developed  in  practice  with  the  various  typical  forms.  It  covers  exactly 
the  points  the  user  wants  to  know,  and  states  with  the  utmost  frankness  the 
author's  convictions  as  to  the  good  and  the  bad  features  of  each.  He  answers  the 
questions  constantly  asked  as  to  proportions,  materials,  and  designs,  and  shows 
the  manufacturing  field  to  be  a  free  one  in  which  the  best  man  may  win.  Mr. 
Rogers  is  a  well-known  authority  on  his  subject,  an  original  and  most  interesting 
writer,  and  he  treats  it  with  a  free  hand.    The  article  appears  in  this  issue. 

The  Construction  of  Modern  Gas  Engines 
and  Producers 

R.  E.  MATHOT 

A  clean-cut  summary  of  the  principles  of  the  design  and  manufacture  estab- 
lished by  service  under  the  widest  and  most  severe  conditions.  The  author 
takes  up  the  subject  point  by  point — ignition,  crank-shaft,  air  suction,  bedplate, 
cams,  bearings,  cylinder  head,  connecting  rod,  lubrication,  piston,  governor  and 
regulation,  valves,  etc.  He  states  his  conclusions  with  the  clearness  of  a  set  of 
specifications,  and  makes  every  detail  plain  by  accompanying  diagrams. 

The  article  on  the  engine  will  follow  closely  after  the  series  on  the  choice  of 
power,  announced  elsewhere  in  this  prospectus,  and  that  on  the  producer  will 
appear  later. 
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OF 


DO 
YOU 
USE 


The  Latest  and  Best  Type  of  Steam  or  Mir  Hose  is 


Flexible  Steel  Armored  Hose 


is  at  once  apparent  upon  examination.  It  is  not  to  be  confused  with 
wire  wound  or  any  other  make  of  protected  hose  as  the  construction  of 
the  armor,  shown  in  the  above  illustration,  places  it  in  a  class  by  itself. 
The  armor  is  composed  of  an  interlocking  strip  of  galvanized  steel. 
The  hose  tubing  is  thoroly  protected  from  external  damage  as  no  part 
of  the  rubber  is  exposed  even  on  the  sharpest  bend.  The  strain  of 
expansion  is  eliminated,  a  uniform  internal  diameter  is  maintained  and 
it  is  impossible  for  the  hose  to  kink  in  the  armor. 

Perhaps  the  most  important  feature  of  Flexible  Steel-Armored 
Hose  is  its  reliability.  The  interlocking  strip  of  steel  binds  the  hose 
so  tightly  that  even  after  the  inner  lining  is  damaged  thru  over- 
vulcanization  the  work  in  progress  need  not  stop  as  the  armor,  acting 
like  a  bandage  on  a  wound,  stops  the  loss  of  steam  or  air,  and  permits 
the  drill  or  machine  to  continue  working  until  it  is  convenient  to 
replace  the  damaged  piece.  This,  we  believe,  is  true  of  no  other  hose 
on  the  market. 

We  also  make  a  special  clamp  for  the  purpose  of  utilizing  pieces  of 
hose  that  otherwise  would  be  thrown  into  the  scrap  heap. 

Users  of  Flexible  Steel-Armored  Hose  find  it  the  most  economical 
and  satisfactory. 

Write  for  a  copy  of  bulletin  No.  5067. 


Sprague  Electric  (pmpany 


GENERAL  OFFICES:  527  West  34th  Street,  City  of  New  York. 
CHICAGO  OFFICE:  Fisher  Building. 


THE  SUPERIORITY  OF  THIS  HOSE 


Please  mention  The  Engineering  Magazine  when  you  write. 


POWER-PLANT  EQUIPMENT 
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ROPE  DRIVING 

IS  THE 

CHEAPEST  and  MOST  EFFICIENT 

OF  ALL  METHODS  FOR  THE 

TRANSMISSION  OF  POWER 


"AMERICAN" 


40  H.  P.  Angle  Drive  Through  16"  I  Beam. 

TRANSMISSION 
ROPE 

has  the  initial  stretch  taken  out  of  the  strands,  contains 
more  Manilla  hemp  per  foot,  and  we  guarantee  it  to  stretch 
less  than  any  other  transmission  rope. 

If  you  have  a  problem  in  power  transmission  send  it  to 
us  and  we  will  design  a  suitable  drive  free  of  charge. 

AMERICAN  MANILLA  ROPE  for  all  purposes  is  the  best. 

THE  AMERICAN  MFG.  CO. 

MANILLA  -  SISAL  -  JUTE  CORDAGE 

65  WALL  ST.,  NEW  YORK 

New  England  Branch,  707  Post  Office  Bldg.,  Boston,  Mass. 
"The  Blue  Book  of  Rope  Transmission" 

FREE  UPON  REQUEST 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Complete 

Your 
Training 


Many  of  those  who  are  today  holding 
comparatively  high  positions  in  the  tech- 
nical industries  find  that  they  are  held 
back  from  making  the  most  of  their 
ability  by  lack  of  technical  knowledge  in 
some  branch.  Although  they  may  have 
had  first-class  educations  to  start  with 
they  find  that  the  enormous  and  radical 
changes  experienced  during  the  last  few 
years  in  all  the  technical  professions  have 
made  it  imperative  that  they  increase 
their  knowledge  in  order  to  keep  up  to 
date  with  the  best  modern  improvements, 
to  efficiently  hold  their  present  positions, 
and  to  make  certain  their  future  success. 

Nowhere  in  the  world  can  •  such  a 
practical,  simple,  cheap,  and  inexpensive 
means  for  thus  completing  your  training 
be  found  than  is  offered  by  the  Inter- 
national Correspondence  Schools,  of 
Scranton,  Pa.  Their  Courses  are  pre- 
pared by  the  best  experts  in  the  country, 
are  completely  devoid  of  any  matter  that 
does  not  strictly  pertain  to  the  subject 
you  wish  to  study,  and  are  taught  by  men 
of  wide  practical  experience  and  thorough 
technical  training.  Success  insurance 
means  more  to  YOU  personally  than  life 
insurance.  It  puts  you  under  no  obliga- 
tion to  send  in  the  coupon  below  asking 
for  explanations.    Why  not  do  it  NOWf 


16  Mechanical  Engineer 

29  Machine  Designer 
13  Mechanical  Drafts. 

31  Foreman  Pat'nm'k'r 

30  Foreman  Machinist 

32  Foreman  Toolmaker 

33  Foreman  Molder 

34  Foreman  Blacksmith 

22  Architect 

21  Architectural  Drafts. 

23  Structural  Engineer 
54  Structural  Draftsman 


12  Electrical  Engineer 
15  Elec. -Lighting  Supt. 
28  Electric-Railway  Supt 
73  Telegraph  Engineer 
14  Telephone  Engineer 
19  Civil  Engineer 
72  Municipal  Engineer 
83  R.  R.  Construe.  Eng. 
25  Mining  Engineer 

1  Bookkeeper 

2  Stenographer 

8  Civil  Service  Exams. 


International  Correspondence  Schools 
Box  1345,  Scranton,  Pa. 

Please  explain  without  further  obligation  on  my  part 
how  I  can  qualify  for  a  larger  salary  and  ad- 
vancement in  the  position  numbered  


City_ 


RESULTS! 


Do  you  get  them  from  your 
present  system  ? 

Do  you  know  not  only  what 
each  job  costs,  but  also  each  opera- 
tion on  each  part  of  a  job  ? 

Do  you  know  that  the  labor 
paid  for  corresponds  to  amount 
charged  to  orders  ? 

Do  all  your  manufacturing 
accounts  balance  with  outlay,  or 
is  adjustment  account  your  main 
item  ? 

Do  you  know  monthly  net  re- 
sults of  factory  operation,  or  do 
you  still  wait  12  months  to  ascer- 
tain where  you  stand  ? 

Have  you  been  able  to  in- 
crease your  output  ? 


If  not,  your  system  is  anti- 
quated, We  can  put  you  right. 
Why  not  arrange  for  a  prelimi- 
nary investigation  and  report  ? 

Time  is  Money — Write  us  To-day 
Don't  Delay— Do  it  Now 


JOHN  ALEXANDER  COOPER 
Certified  Public  Accountant 

FIRST  NATIONAL  BANK  BLDG.,  CHICAGO 


Please  mention  The  Engineering 


Magazine  when  you  write. 


ENGINEERING  MISCELLANY 


3? 


WANTED 
INDUSTRIAL  SPECIALISTS 

With  intellectual  faculties  trained  to  an  unusual  degree 
in  developing  the  Earning-Power  of  Men  and  Things, 
along  one  or  more  of  the  following  lines  : 


9 

10 : 


Increasing  and  facilitating  output; 
Devising  new  Machines  and  Processes; 
Handling  Raw  Material  and  Finished  Stock; 

Purchases,  Storage  and  Current  Inventory; 
Minimizing  Rehandlings,  Spoilage  and  Waste; 
Power-plant,  Buildings  and  Equipment ; 
Piece-work  and  Premium-plans  ;  Tools  and  Speeds ; 
Skeletonized  but  serviceable  Cost-Methods, 

specially  fitted  to  peculiar  conditions  ; 
Simplification  of  manufacturing  Routine  ; 

general  Improvements  and  Economies; 
Safeguarding  Time-keeping  and  Payroll  ; 
Administrative  Work  and  Organization. 


Applicants  must  be  thoro  analysts  —  born  thinkers  —  sound 
reasoners ;  original  and  inventive ;  must  be  teachable  and 
readily  moldable  in  conformity  with  our  ideas  and  policies ; 
must  possess  abundance  of  tact  and  understand  the  handling 
of  men ;  must  be  thoroly  practical  and  capable  of  coping 
with  antagonism  and  complex  conditions;  must  have 
executive  ability,  and  be  able  to  formulate  their  ideas  in 
a  clear  and  concise  manner. 

High  salaries  paid  to  those  who  can  make  good.  Applications 
must  be  made  in  writing,  and  will  be  treated  in  strictest 
confidence. 


Stephen  T.  Williams  &  Staff 
346  Broadway,  New  York 


Please  mention  The  Engineering  Magazine  when  you  write. 
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HENRY  MAURER  <&  SON, 

 MANUFACTURERS  OF  

High  Grade  Fire  Brick, 


420   EAST  23rd  STREET, 


NEW  YORK  CITTi. 


Fire  Brick  stamped  Henry  Maurer,  No.  /,  are  Standard;  with 
such,  and  good  quality  Fireclay,  satisfactory  results  foiiow. 


ANNUAL  CAPACITY  OVER  2.000.000  BBLS. 

 H8K   j 

GERMAN  and  AMERICAN  ( 

45  BROADWAY      NEW  YORK 


KINNEAR  STEEL  ROLLING 

DOORS    AND  SHUTTERS 

SEND  FOR  CATALOGUE  "l" 

THE  KINNEAR  MFG.  CO.,  Columbus,  Ohio,  XJ.  S.  A. 


BOSTON 

85  WATER  ST. 


CHICAGO 

112  CLARK  ST. 


PHILADELPHIA 

1011  CHESTNUT  ST. 


Expiring  Patents 
Are  Worth  Hundreds 
of  Dollars  To  You 

I  will  tell  you  when  patents  affecting  your  business  are  about  to  expire  and  everything  they 
cover  will  be  open  to  your  use.  Hundreds  of  inventors  have  worked  in  your  line  and  their 
patents  are  full  of  suggestions  of  great  value  to  you. 

Many  inventions  were  far  ahead  of  their  times — the  Cord  Knotter  for  Grain  Binders,  the 
Pneumatic  Tire,  and  scores  of  others.  Also  many  valuable  patents  are  not  worked,  but  lie  dor- 
mant throughout  their  terms.  Great  businesses  will  be  built  upon  such  inventions  after  their 
patents  expire,  and  thousands  of  dollars  will  be  made  from  them.  I  will  tell  you  of  some  of  these 
possibilities  in  YOUR  line. 

Expiring  Patents  and  New  Patents 

Through  a  department  of  my  patent  law  practice  I  will  send  you  full,  official  copies  of  all 
patents  affecting  your  business,  90  days  before  expiry ;  also  full  copies  of  all  current  patents,  as 
issued,  upon  inventions  in  your  own  and  collateral  lines.  This  service  is  compiled  from  all  divi- 
sions of  the  Patent  Office;  it  includes  all  patents  affecting  your  product.  Copies  of  patents  are 
sent  to  you  weekly. 

The  expense  is  moderate— from  $5.00  a  year  upward.    This  service  will  be 

Furnished  Three  Months  On  Approval 

If  after  receiving  the  service  for  three  months,  you  decide  it  is  not  highly  valuable  to  you, 
the  charge  will  be  cancelled  and  money  refunded  IN  FULL. 

Write  to-day  for  booklet  explaining  this  service  fully. 

Before  you  put  money  into  a  patent  (or  a  license)  let  me  tell  you  something  about  its 
strength,  its  scope,  its  validity,  the,  title  to  it.   Let  me  send  you  the  inside  history  of  the  patent. 

1267  Monadnock  Block,  CHICAGO 

Patent  and  Trade  Mark  Law  Exclusively. 


LUTHER  L.  MILLER 

Solicitor  of  Patents  and  Counselor  in  Patent  Causes. 


Please  mention  The  Engineering  Magazine  when  you  write. 


Improved  Machinery 


New  Processes  and  Appliances 

The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  as  the 
information  is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale,  it  is  proper 
to  say  that  the  manufacturer  sy  rather  than  ourselves^  are  responsible  for  the  statements  made. 


The  Dahl  Automatic  Drill  Grinder. 
'"pHIS  machine  is  capable  of  grinding 
*  drills  Y%  inch  to  zlA  inches  in  dia- 
meter, and  is  the  only  grinder  on  the 
market  which  will  work  entirely  automati- 
cally. This  enables  an  unskilled  operator 
to  grind  a  drill  at  a  true  angle  without 
difficulty.  The  machine  is  equipped  with 
simple  and  rapid  adjustment  for  taking  care 
of  drills  of  different  sizes.  No  centering  of 
drill  is  required,  as  the  grinding  takes  place 
while  the  drill  is  being  revolved.  Drills  are 
pointed  after  grinding  without  being  re- 
moved from  the  machine.    The  design  of 


meter  adjustment  for  adjusting  the  wheel 
to  cover  allowance  for  wear.  The  machine 
weighs  approximately  1,900  pounds,  is  fur- 
nished with  one  large  emery  wheel,  one 
small  wheel  for  pointing,  necessary  rest  for 
end  of  drills  and  bushings  for  the  taper 
shanks.  A  wide  range  of  automatic  feed 
is  provided.  Each  machine  is  furnished 
complete  with  countershaft,  water  attach- 
ment and  necessary  wrenches. 

It  is  made  by  Manning,  Maxwell  &  Moore, 
85-87-89  Liberty  Street,  New  York. 

Sturtevant  High  Pressure  Blowers. 
'"pO  complete  its  line  of  air-  and  gas- 
1      moving  machinery  the  B.  F.  Sturte- 
vant Co.  has;  recently  placed  upon  the  mar- 


the  machine  insures  equal  height  and  even 
cutting  on  the  lips  of  the  drill.  The  wear 
on  the  face  of  the  emery  wheel  is  uniform, 
therefore  no  equalizing  of  wheel  is  re- 
quired. Gauges  are  provided  on  the  head 
of  the  machine  for  adjusting  wheel  for 
various  diameters.    There  is  also  micro- 


1 


ket  a  high-pressure  blower,  of  the  so-called 
rotary  or  positive  type,  capable  of  furnish- 
ing air  or  gas  for  any  purpose  at  a  pressure 
not  exceeding  ten  pounds  per  square  inch. 
In  first  cost  and  conditions  of  operation, 
this  blower  stands  between  the  centrifugal 
fan  and  the  piston-type  air  compressor.  It 
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,  is  made  in  many  sizes,  having  capacities 
ranging  from  5  to  15,000  cubic  feet  per 
minute. 

But  few  parts  are  required  to  make  up 
this  machine;  two  rotating  members,  or 
rotors,  called  the  impeller  and  idler,  and 
two  stationary  parts,  the  casing  and  a  core. 
The  rotors  are  mounted  on  two  parallel 
shafts  held  in  position  by  bearings  in  the 
end  plate  of  the  shell.  The  shafts  are  made 
to  revolve  at  the  same  speed  by  spur  gears 
which  are  encased  to  protect  them  from 
dirt  and  accident 

The  work  of  compressing  and  moving  the 
air  or  gas  is  done  by  the  impeller  which  is 
mounted  on  the  driving  shaft.  It  consists 
of  three  diamond-shaped  bars  or  blades 


made  m  one  .piece  with  a  central  web  and 
hub  which  is  keyed  to  the  steel  shaft.  Be- 
ing a  symmetrical  casting  it-  is  perfectly 
balanced  for  all  speeds.  As  it  revolves  in 
the  larger  [part  of  the  casing  it  forms  three 
separate  pockets  in  the  annular  space  be- 
tween the  shell  and  the  stationary  cylin- 
drical core.  In  these  pockets  the  air  is  im- 
prisoned and  carried  round  to  the  discharge 
side. 

The  other  rotor,  called  the  idler,  does  no 
work.  Revolving  in  the  smaller  portion  of 
the  casing,  it  provides  an  opportunity  for 
the  impeller  blades  to  pass  to  the  suction 
side  of  the  blower  without  loss  of  com- 
pressed air.  This  is  the  only  duty  of  the 
idler,  and  since  it  does  no  work  and  the  air 
offers  no  resistance  to  its  rotation,  the  only 
power  transmitted  by  the  gears  is  that 
necessary  to  overcome  the  slight  friction  of 


the  bearings.  Furthermore,  the  gears  need 
not  be  changed  for  different  pressures. 

The  casing  is  simply  a  casting  of  ample 
strength  and  rigidity  to  withstand  the 
strains  of  handling  and  operation.  The  end 
plates  are  provided  on  the  outside  with 
chain-oiling  bearings.  From  the  inside  of 
each  end  plate  extends  a  cylindrical  core. 

Probably  the  most  striking  feature  of 
this  design  is  the  great  clearance  between 
the  rotating  members ;  in  fact  it  is  at  least 
one-eighth  inch  in  small  blowers,  and  from 
one-half  to  three-quarters  inch  in  the  larger 
sizes.  The  clearance  between  the  rotors 
and  the  casing,  while  not  as  great  as  be- 
tween the  rotors  themselves,  is  sufficient  to 
prevent  internal  friction.  Because  of  this 
ample  clearance  the  journal  boxes  need 
not  have  elaborate  adj  ustments  which 
are  liable  to  get  out  of  order. 

The  foregoing  brief  description  of  the 
impeller  gives  a  hint  as  to  the  principle 
of  operation.  The  air  or  gas  entering 
the  suction  side  is  successively  im- 
prisoned in  the  three  annular  pockets, 
and  since  the  volume  of  these  pockets  is 
decreased  by  the  impeller  blades  passing 
into  the  idler  spaces,  the  air  increases  in 
density  as  it  moves  to  the  discharge  side. 
The  displacement  of  free  air  per  revolu- 
tion is  constant,  the  pressure  at  dis- 
charge varying  with  the  speed  and  the  re- 
sistance encountered. 

When  used  as  a  gas  exhauster  or  for 
transferring  air  or  gas  at  high  pressure,  the 
shafts  are  provided  with  stuffing  boxes 
where  they  pass  through  the  end  plates. 


Advantages  of  Liability  Insurance. 

HP  HE  need  for  protection  on  the  part  of 
employers  of  labor  against  claims  or 
suits  for  damages  by  employees  who  are  in- 
jured in  their  service  is  now  universally 
recognized.  There  are  several  ways  of 
meeting  this  need.  It  has  been  the  custom 
of  some  employers  to  rely  on  their  good 
treatment  of  the  injured  men  to  free  them- 
selves from  the  annoyance  of  claims  and 
suits.  They  pay  the  wages,  hospital  and 
doctors'  bills  during  disability,  and  then 
hope  that  the  men  will  feel  well  treated  and 
will  return  to  work  without  giving  trouble. 
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From  a  humanitarian  viewpoint,  this  should 
be  true,  but  two  most  important  elements 
nullify  it.  One  is  the  almost  universal 
activity  of  the  shyster  lawyer,  and  the 
other,  the  widespread  and  growing  hos- 
tility toward  the  capitalistic  or  employing 
class  displayed  by  working  men.  These 
two  elements,  one  re-inforcing  and  stimu- 
lating the  other,  will  in  nearly  every  case 
more  than  offset  any  efforts  at  conciliation 
made  by  the  employer.  Another  means 
used  by  some  employers  is  that  of  setting 
aside,  each  year,  a  sum  of  money  toward  a 
reserve  fund  upon  which  they  draw  as 
needed  for  the  settlement  of  claims.  This 
is,  with  them,  a  fixed  expense.  They  count 
on  it  each  year  as  one  of  their  liabilities.  It 
should  be  noted,  however,  that  any  such  re- 
serve fund,  to  be  at  all  adequate,  must  be 
sufficiently  large  to  provide  for  the  pay- 
ment of  an  occasional  judgment  for  $5,000 
or  more  in  a  case  resulting  in  death  or 
serious  permanent  injuries.  The  objection 
to  this  course  is  that  it  requires  a  con- 
siderable amount  of  money  to  be  held  in 
idleness,  thus  tying  up  capital  which  should 
be,  and  most  likely  ought  to  be,  used  in  ex- 
tending and  developing  the  business,  pur- 
chasing new  and  more  up-to-date  equip- 
ment, etc.  Another  method  of  dealing  with 
such  matters  is  through  employers'  liability 
insurance. 

The  employer  who  has  one  of  these 
policies,  provided  the  company  issuing  it  is 
sound  and  the  policy  liberal,  is  at  the  end 
of  his  troubles.  The  only  expense  is  the 
premium  rate,  which  is  necessarily  very 
much  lower  than  his  so-called  reserve  fund 
would  have  to  be,  as  it  is  based  on  what 
is  known  in  insurance  circles  as  the  law  of 
average — -?*.  e.y  the  record  of  those  plants 
having  no  losses  helps  to  reduce  the  net 
cost  to  each  policyholder.  The  protection 
secured  is  absolute;  the  possibility  of  a 
large  loss,  which  might  impair  his  credit 
and  even  seriously  cripple  his  resources,  Is 
averted,  and  he  knows  that  his  case  will  be 
taken  care,  of  by  men  who  are  specialists  in 
that  work,  and  who  know  best  how  to  settle 
just  claims  and  fight  unjust  ones.  He  is 
thus  left  to  devote  his  entire  time  to  the 
study  of  his  business. 

The  Maryland  Casualty  Company  of 
Baltimore  has  just  issued  a  new  form  of 
policy,  a  distinct  departure  from  the  stand- 


ard form  as  sold  by  other  companies,  which 
frequently  caused  serious  embarrassment  to 
employers  by  reason  of  the  vexatious  con- 
ditions it  contained.  This  new  policy  is 
called  the  "  Perfect  Form,"  and  is  notable 
for  the  absence  of  technicalities;  in  fact,  it 
is  a  conditionless  policy — something  that 
has  long  been  needed. 


The  Grant  Governor. 

A  N  ingenious  steam-engine  governor,  in 
which  the  effects  of  inertia  and  cen- 
trifugal force  are  combined  for  controlling 
the  cut-off,  has  been  devised  by  Mr.  Charles 
Grant.  Its  characteristic  features  are  an 
inertia  ring  and  a  pair  of  centrifugal  fly- 
balls,  with  their  details. 

The  complete  governor,  as  shown  in 
Fig.  r,  consists  of  a  rigidly  driven  ring,  an 
inertia  ring  of  the  same  diameter  resting 
on  balls  located  in  races  cut  in  the  facing 
edges  of  the  two  rings,  two  fly-balls 
pivoted  to  the  knuckles  of  two  pairs  of 
toggle  links  which  connect  the  two  rings, 
and  a  cam  and  lever  mechanism  for  trans- 
mitting to  the  governor  spindle  any  rela- 
tive motion  between  the  two  rings.  The 


FIG.  I. 


upper  ring  of  the  two  is  the  inertia  ring; 
one  link  of  each  pair  of  toggle  links  is 
pivotally  attached  to  this  ring,  and  the 
other  link  of  each  pair  is  pivoted  to  a  stud 
which  is  screwed  into  the  lower  ring  and 
projects  through  a  slot  in  the  upper  ring. 

The  toggle  links  connecting  the  two 
rings  are  so  arranged  that  if  the  driving 
ring  accelerates,  leaving  the  inertia  ring 
momentarily  behind,  the  knuckles  on 
which  the  balls  are  mounted  will  be  drawn 
outwardly,  and  through  the  connecting 
mechanism  will  actuate  the  governor 
spindle  and  so  alter  the  cut-off. 
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The  web  of  the  lower  ring  carries  two 
posts  in  which  are  pivoted  levers,  as  shown 
in  Fig.  2.  One  end  of  each  lever  extends 
into  a  curved  cam  slot  in  the  inner  circum- 
ference of  the  inertia  ring,  and  the  other 
engages  with  the  collar  on  the  governor 
spindle.  The  cam  slot  is  shown  in  Fig. 
3,  which  is  a  cross-section  of  the  rings 
taken  90  degrees  from  the  cross-section  in 
Fig.  2.  It  is  obvious  that  if  the  upper 
( inertia)  ring  moves  relatively  to  the  lower 
ring,  the  levers  will  be  raised  or  lowered, 
according  to  the  direction  of  relative 
motion. 

The  shape  of  the  cam  slots  is  a  hyper- 
bolic curve,  which  constitutes  one  of  the 
special  features  of  the  Grant  governor, 
and  is  laid  out  so  that  the  governor" 
spindle  will  be  moved  practically  the  same 
distance   by   the   same   degree   of  speed 


FIGS.  2  and  3. 


change  at  all  points  within  the  range  of 
the  governor.  This  could  not  be  ac- 
complished with  straight  diagonal  slots. 

The  inertia  ring  and  the  balls  thus  co- 
operate in  moving  the  governor  spindle. 
The  action  of  centrifugal  force  on  the 
balls  is  opposed  by  a  spring  from  ball  to 
ball.  Only  a  light  spring  is  required,  how- 
ever, and  the  balls  are  much  smaller  than 
would  be  necessary  in  the  pendulous  forms 
of  fly-ball  governor. 

In  practice  it  is  found  that  the  engine 
cannot  be  started  at  full  speed,  the  gov- 
ernor acting  so  sensitively  as  to  partially 
close  the  valve  when  the  engine  is  at 
something  like  half  speed,  after  which  it 
opens  the  valve  gradually  to  admit  the 
amount  of  steam  required  to  maintain  the 
given  speed.  In  reboring  an  unevenly  worn 
cylinder  on  a  Prince  Line  steamer  a  one- 
inch  governor  used  on  a  10-horse-power 


engine  operated  so  as  to  open  and  close 
the  full  throw  of  the  valve  without  any 
detectable  change  of  speed. 

Further  details  of  this  interesting  gov- 
ernor can  be  obtained  from  the  inventor, 
Charles  Grant,  224  Tompkins  Avenue, 
Brooklyn,  N.  Y. 


Tests  of  Woods  for  Paving  Purposes. 

PRACTICALLY  all  of  the  wood  pave- 
ments which  have  been  laid  of  recent 
years  in  the  United  States  have  been  of 
long  leaf  pine  blocks.  The  increase  in  the 
price  of  this  wood  is  beginning  to  limit  its 
use  for  this  purpose  and  investigations  are 
under  way  by  city  authorities,  by  the  De- 
partment of  Agriculture  and  by  wood  pav- 
ing contractors  to  determine  what  other 
woods  can  be  used  for  pavements. 

In  a  paper  read  by  Mr.  F.  A.  Kummer, 
before  the  American  Society  of  Municipal 
Improvements,  he  says : 

"In  any  determination  as  to  the  value  of 
a  wood  for  paving  purposes,  if  we  start 
with  the  assumption  that  by  rilling  the 
pores  of  the  wood  throughout  the  block 
completely  with  a  good  quality  of  creosote 
oil,  decay  can  be  prevented,  there  remains 
only  one  other  question  to  be  decided,  and 
that  is  whether  the  wood  is  sufficiently 
dense,  tough  and  hard  to  successfully  resist 
heavy  travel.  Such  a  determination  is  not 
a  very  difficult  matter.  In  fact,  it  is  almost 
self-evident  that  using  Georgia  pine  as  a 
standard,  any  block  which  is  as  hard  or 
harder  than  this  wood  should  give  equally 
as  good  or  better  results,  while  those  blocks 
which  are  not  so  hard — such,  for  instance, 
as  short  leaf,  loblolly  and  Norway  pine 
should  give  less  satisfactory  results.  The 
writer  believes  that  all  these  woods  can  be 
used  for  paving  purposes  if  properly  treated, 
but  should  be  used  with  discrimination.  A 
street  laid  with  loblolly  pine  under  mod- 
erate travel  might  readily  give  a  serviceable 
life  of  twenty  years  or  more,  while  a  simi- 
lar pavement  under  the  excessively  heavy 
travel  found  on  such  streets  as  exist  in  the 
lower  part  of  New  York  City,  would  prob- 
ably be  destroyed  very  quickly.  The  length 
of  life  of  a  wood  block  pavement  is  not 
directly  proportional  to  the  travel.  Take, 
for  instance,  two  streets  laid  with  the  same 
wood  in  the  same  manner.  If  the  traffic 
on  one  street  approaches  but  does  not  reach 
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the  limit  of  durability  of  the  wood,  the 
pavement  will  last  almost  indefinitely,  be- 
cause the  character  of  the  traffic  is  not  suffi- 
ciently heavy  to  destroy  it ;  but  if  the  traffic 
in  its  character  as  well  as  amount  passes 
the  limit  of  durability  of  the  wood  em- 
ployed, the  pavement  will  be  destroyed  in 
a  comparatively  short  time.  It  would  seem 
that  for  each  class  of  timber  there  is  a 
condition  of  traffic  beyond  which  it  should 
not  be  subjected,  but  no  determination  of 
these  limits  could  correctly  be  made  except 
from  a  great  number  of  actual  service  tests. 
In  a  general  way,  however,  satisfactory  re- 
sults may  be  obtained  by  dividing  the 
streets  into  three  classes :  heavy,  medium 
and  light  travel.  On  the  third  class  of 
streets  practically  any  wood  which  would 
not  decay  would  give  an  indefinite  life. 
On  the  second  class  discrimination  should 
be  used,  although  woods  as  soft  as  Nor- 
way pine  have  given  excellent  results  under 
these  conditions.  On  the  first  class  of 
streets  it  would  probably  be  dangerous  to 
lay  any  wood  less  durable  and  resisting 
than  the  best  quality  of  long  leaf  pine.  So 
far  the  writer  does  not  know  of  any  avail- 
able wood  other  than  the  Black  Gum  before 
mentioned  which  could  be  safely  included 
with  long  leaf  pine  in  this  category.  By 
this,  of  course,  is  meant  woods  which  can 
be  obtained  in  large  quantities  commer- 
cially, and  which  possess  the  element  of 
toughness  rather  than  that  of  extreme 
hardness. 

The  writer  has  found  from  long  experi- 
ence that  streets  laid  with  blocks,  some  of 
which  are  hard  and  some  soft,  will  wear 
very  badly,  while  the  same  street  laid  with 
all  soft  blocks  would  wear  very  well.  This 
is  due  to  the  well-known  way  in  which  one 
soft  block  will  affect  its  neighbors,  the  wear 
extending  from  the  one  spot  like  a  disease. 
The  most  perfect  example  of  this  that  the 
writer  has  seen  was  in  Havana  this  sum- 
mer. The  United  States  Wood  Preserving- 
Company,  some  five  or  six  years  ago,  fur- 
nished to  the  Highway  Department  of  the 
city  of  Havana  several  hundred  yards  of 
yellow  pine  block  for  a  test  on  one  of  the 
heaviest  traveled  streets  in  that  city. 
These  blocks  were  of  the  old  size,  4  inches 
by  4  inches  by  4  inches  by  8  inches,  and 
in  laying  them,  careless  workmen  some- 


times put  them  down  with  the  grain 
horizontal  instead  of  vertical.  The  street 
in  question  has  a  very  heavy  travel  of 
two-wheeled  carts  carrying  heavy  loads. 
Six  blocks  were  laid  in  this  street  the 
wrong  way.  At  the  end  of  some  five 
years  there  are  six  shallow  depressions 
in  this  street  some  24  inches  in  diameter 
and  perhaps  2^2  to  3  inches  deep,  perfectly 
regular  and  having  at  the  bottom  of  each, 
in  the  exact  center,  a  block  laid  the  wrong 
way.  With  the  exception  of  these  six  holes 
the  street  is  in  perfect  condition.  This 
shows  clearly  the  way  in  which  a  soft 
block  or  a  block  wearing  more  rapidly  than 
the  surrounding  blocks  will  infect,  as  one 
might  say,  its  neighbors." 

Mr.  Kuminer's  conclusions  are  that  the 
requirements  of  wood  paving  are  met  in  a 
commercially  practicable  way  by  black  gum, 
Oregon  pine  and  Norway  pine,  as  well  as, 
of  course,  long  leaf  yellow  pine,  which  is 
now  in  successful  use.  Future  experiments 
may  discover  other  woods  suitable  for  the 
purpose. 

The  Anderson  Float  Valves. 

THE  Anderson  Automatic  Angle  and 
Straightway  Float  Valves  are  of  a 
heavy  pattern,  first-class  material  and  work- 
manship, and  owing  to  their  correct  me- 
chanical construction  will  operate  under  all 
the  varying  pressures  up  to  and  including 
175  pounds.  They  are  absolutely  the  most 
satisfactory  float  valves  known. 

Referring  to  the  sectional  cut,  attention 
is  called  to  the  upper  portion  of  the  body 
being  lined  with  bronze,  the  piston  or 
valve  being  solid  bronze  fitted  with  rubber 
cups  and  seat,  preventing  any  wear  of  the 
liner  or  valve,  which  makes  the  valve  in- 
destructible, due  to  the  easy  operation, 
which  is  as  follows :  The  water  coming 
under  the  piston  or  valve  B  also  enters 
through  port  L  and  M  on  top  of  the  valve. 
Owing  to  the  greater  area  above  the  valve, 
it  is  held  closed.  When  the  lever  is  oper- 
ated by  the  float,  the  auxiliary  valve  closes 
port  L  and  opens  port  through  auxiliary 
valves  for  exhaust  at  N.  Owing  to  the 
pressure  on  top  of  the  valve  being  removed, 
the  pressure  under  the  valve  forces  it  open. 
The  water  above  the  valve  acts  as  a  cushion 
in  opening,  and  as  the  valve  travels  upward, 
it  draws  in  air  through  ports  in  the  sides 
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of  the  body  to  cushion  the  valve  when 
closing. 

The  valve  being  in  a  vertical  position 
with  the  pressure  acting  directly  under  or 
on  top  of  the  valve  when  operated,  prac- 
tically eliminates  friction  and  stamps  it  as 
the  most  positive  and  economical  valve 
known.  Attention  is  also  called  to  the 
regulating  auxiliary  valve  which  is  all 
bronze  and  so  constructed  that  by  loosening 
the  lock  nut  A  and  turning  the  sleeve  B  to 
the  right  or  left,  the  operation  of  the  valve 
can  be  instantly  regulated  to  operate 
quickly  or  slowly  as  desired. 

Made  by  the  Golden-Anderson  Valve 
Specialty,  Pittsburg,  Pa. 


NOTE  -  Float  lever  swmeis  from  center  of  valve 
ami  can  bt placed  at  any  angle  m  tank 
by  loosening  lock  nut  at  A 
By  turning  sleeve  B  to  right  or  left  'H 
operation  of  Vatve  can  be  instant  lit 
regulated.  y 


Three-Machine  Motor  Generator  Sets. 

A  LLIS- CHALMERS  Company  has  re- 
cently  been  awarded  a  contract  for 
three  motor-generator  sets  to  be  used  in  an 
extension  of  the  works  of  the  Niagara  Elec- 
tro-Chemical Company  at  Niagara  Falls, 
N.  Y.  The  sets  are  of  the  synchronous 
type  operating  at  500  revolutions  per  min- 


ute, 25-cycles  2200  volts.  Each  set  con- 
sists of  three  machines,  the  synchronous 
motor  being  coupled  to  a  direct  current 
generator  at  each  end  by  means  of  flange 
couplings.  Each  direct  current  machine 
generates  current  at  a  maximum  pressure 
of  105  volts  and  has  an  output  of  200 
k.  w.,  the  voltage  being  capable  of  varia- 
tion through  a  considerable  range.  The 
sets  have  four  bearings  and  the  design  is 
such  that  either  direct  current  machine  can 
be  disconnected,  in  case  repairs  are  nec- 
cessary,  without  interfering  with  the 
operation  of  the  remaining  machine. 
The  service  which  these  sets  have  to  per- 
form is  exceptionally 
severe,  as  the  load  is 
continuous  day  and  night 
for  several  weeks  at  a 
time,  without  opportuni- 
ty for  a  shut-down  of 
any  kind.  The  current 
is  used  for  the  electro- 
lytic reduction  of  met- 
allic sodium  from  sodium 
hydroxide,  and  the  pro- 
cess is  an  uninterrupted 
one.  Each  direct  current 
generator  furnishes  cur- 
rent to  a  series  of  pots 
in  which  the  electrolytic 
reduction  is  carried  on, 
and  by  using  three-ma- 
chine sets  the  voltage  on 
the  series  of  pots  supplied 
by  any  machine  can  be 
varied  independently, 
thus  giving  a  decided  ad- 
vantage over  a  single 
direct  current  machine 
of  twice  the  output. 
Each  set  will  be  provided  with  a  three 
panel  switchboard;  one  alternate  current 
motor  panel  and  two  direct  current  gener- 
ator panels.  The  sets  will  be  arranged  for 
starting  from  the  direct  current  end  and  the 
synchronous  motors  will  be  excited  from 
the  direct  current  machines.  Power  for 
operating  will  be  supplied  from  the  large 
plant  of  the  Niagara  Falls  Power  Company. 
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Personal. 

— M.  B.  Porter  has  been  appointed  sales 
manager  of  the  Pittsburgh  Gage  &  Supply 
Co.,  Pittsburgh. 

— G.  K.  Hooper,  n  Broadway,  New 
York,  has  been  elected  vice-president  of 
the  Weir  Frog  Co.,  Cincinnati,  and  a  di- 
rector of  the  American  Tracing  Cloth  Co. 

— H.  Van  Atta,  formerly  superintendent 
of  The  J.  L.  Mott  Iron  Works,  has  joined 
the  organization  of  G.  K.  Hooper,  con- 
sulting engineer,  New  York. 

— Horatio  A.  Foster  announces  his  asso- 
ciation with  L.  B.  Stillwell,  consulting 
electrical  engineer,  and  his  removal  to 
Baltimore  as  resident  engineer  in  charge  of 
Mr.  Stillwell's  Baltimore  office  at  13 14 
Continental  Bldg. 

— Robert  McF.  Doble,  Colorado  Springs, 
formerly  of  San  Francisco,  has  been  re- 
tained as  consulting  and  supervising  engi- 
neer by  Curtis  &  Hine,  general  managers 
of  the  recently  organized  Central  Colorado 
Power  Co.,  in  the  development  of  their 
large  hydro-electric  power  projects  on  the 
Grand  River,  Colo. 

Industrial  Notes. 

—Massachusetts  Fan  Co.,  Waltham, 
Mass.,  announce  that  they  have  moved  into 
their  new  plant. 

— Keystone  Driller  Co.  has  opened  an 
eastern  sales  and  export  office  at  170 
Broadway,  New  York. 

—The  Link-Belt  Co.  has  recently  opened 
an  office  at  913  Missouri  Trust  Bldg.,  St. 
Louis.    E.  C.  Berghoeffer  is  in  charge. 

— George  N.  Pierce  Co.,  announce  that 
the  factory  offices  have  been  removed  from 
18  Hanover  Street  to  their  new  works,  1695 
Elmwood  Ave.,  Buffalo. 

— Allis- Chalmers  Co.,  Milwaukee,  have  re- 
cently installed  two  Allis-Chalmers  engines, 
38"  x  80"  x  60"  in  the  40th  Street  power 
station  of  the  South  Side  Elevated  Railway, 
Chicago. 


—The  Carnegie  Steel  Co.,  have  placed 
an  order  with  the  Buffalo  Forge  Co., 
Buffalo,  for  ten  gas  cleansing  fans.  These 
fans  are  each  to  handle  15,000  cubic  feet  of 
gas  per  minute. 

— Forge  shop  equipments  are  being  in- 
stalled by  the  B.  F.  Sturtevant  Co.,  Boston, 
for  the  National  Rolling  Mills,  McKeesport, 
Pa.,  and  the  Knickerbocker  Ice  Co., 
Chicago. 

— Two  induced  draft  fans  are  being 
built  for  the  power  station  of  the  East  St. 
Louis  &  Suburban  Railway  Co.,  by  the 
Green  Fuel  Economizer  Co.,  Matteawan, 

N.  Y.. 

—Chicago  Pneumatic  Tool  Co.,  Chicago, 
are  now  adding  another  150  feet  to  their 
machine  shop  which  will  increase  their 
present  capacity  from  55  to  70  compressors 
per  month. 

— The  mechanical  division  of  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity 
would  be  pleased  to  receive  at  Room  932, 
No.  13  Park  Row,  New  York,  catalogues  of 
pumps,  boiler-room  fittings  and  supplies. 

— Buffalo  Forge  Co.,  Buffalo,  have  closed 
a  contract  with  Illinois  Steel  Co.,  to  furnish 
two  centrifugal  water  spray  gas  cleansing 
fans.  These  will  be  used  in  their  plant  at 
Bay  View,  Wis. 

— The  Curtin-Ruggles  Co.,  39  Cortlandt 
Street,  New  York,  have  acquired  the  east- 
ern agency  for  the  Youngstown  Iron  & 
Steel  Roofing  Co.,  Youngstown,  manufact- 
urers of  Youngstown  expanded  metal,  ex- 
panded metal  lath,  and  patent  studding 
and  furring  strips. 

—Recent  orders  taken  by  the  B.  F. 
Sturtevant  Co.,  Boston,  for  high  pressure 
blowers  of  the  rotary  type  include  Berry 
Engineering  Co.,  Chester,  Pa.;  Crane  Co., 
Chicago ;  Kansas  City  Portland  Cement  Co., 
Kansas  City;  and  Heany  Fire  Proof  Wire 
Co.,  York. 
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—The  Central  Electric  Co.,  Chicago,  has 
contracted  with  the  Allis-Chalmers  Co., 
Milwaukee,  for  furnishing  a  16"  x  36"  Allis- 
Chalmers  "  Reliance  "  Corliss  engine,  direct 
coupled  to  a  250  K.  W.  Allis-Chalmers 
alternator,  with  exciter,  for  the  Pullman 
Company,  Pullman,  111.  The  alternator  is 
a  2300  volt,  60  cycle,  3  phase  machine. 

—The  B.  F.  Sturtevant  Co.,  Boston,  is 
installing  complete  equipments  of  the 
blower  system  of  heating  and  ventilation 
in  the  following:  18  stall  round-house  of 
the  Canadian  Pacific  Railway  Co.,  Broad- 
view, Saskatchewan,  P.  Q. ;  and  car  re- 
pair shops  of  the  Somerset  Railway  Co., 
Oakland,  Me. 

—The  Peerless  Woolen  Mills,  Rossville, 
Ga.,  will  install  an  extensive  new  engine- 
generator  and  induction  motor  equipment 
recently  purchased  from  the  Allis-Chalmers 
Co.,  Milwaukee.  The  prime  mover  is  a 
20"  x  36"  Allis-Chalmers  "  Reliance "  Cor- 
liss engine,  bolted  to  a  250  K.  W.  Allis- 
Chalmers  alternator. 

— The  equipment  for  the  New  Ganse- 
voort  and  Oliver  Street  Stations  of  the 
Borough  of  Manhattan,  comprising  ten 
Allis-Chalmers  multistage,  centrifugal 
pumps  each  with  a  capacity  of  3000  gallons 
per  minute,  will  be  driven  by  ten  Allis- 
Chalmers  induction  motors  of  800  H.  P. 
each,  which  are  being  supplied  in  accord- 
ance with  the  specifications  of  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity. 

— Sturtevant  economizers  are  being  in- 
stalled by  the  Burgess  Mills,  Pawtucket; 
The  Champion  Fibre  Co.,  Canton,  N.  C. ; 
and  J.  B.  King  Co.,  Staten  Island,  N.  Y. 
In  connection  with  the  former  the  B.  F. 
Sturtevant  Co.,  Boston,  Mass.,  is  furnish- 
ing a  dual  system  of  mechanical  draft  con- 
sisting of  a  fan  for  forcing  air  beneath  the 
grate  and  another  for  exhausting  gases 
from  the  furnace. 

— Large  installations  are  being  made  by 
the  B.  F.  Sturtevant  Co.,  Boston,  for  heat- 
ing the  following  plants  by  the  blower 
system:  National  Cash  Register  Co.,  Day- 
ton; St.  Joseph  Lead  Co.,  Bonne  Terre, 
Mo.;  Manufacturers  Furniture  Exchange, 
Chicago;  Jefferson  Glass  Co.,  Follanebee, 
W.  Va.;  Canada  Paint  Co.,  Ltd.,  Mont- 
real; and  American  Vulcanized  Fibre  Co., 
Newark  Center,  Del. 


— Robb-Mumford  Boiler  Co.,  So.  Fram- 
ingham,  Mass.,  have  been  awarded  the  con- 
tract for  furnishing  twenty-four  84"  x  19/-6" 
horizontal  return  tubular  boilers  to  be  in- 
stalled at  Culebra,  Isthmus  of  Panama. 
They  have  also  secured  the  following  con- 
tracts :  Three  200  H.  P.  boilers  for  the 
Orleans  Ice  Mfg.  Co.,  New  Orleans;  six 
new  locomotive  boilers  for  the  Boston  & 
Albany  R.  R.;  a  150  H.  P.  boiler  for  the 
Ames  Shovel  &  Tool  Co.,  No.  Easton, 
Mass.;  and  a  125  H.  P.  boiler  for  the 
Camden  Wool  Co.,  Camden,  Me. 

— Pittsburgh  Gage  &  Supply  Co.,  Pitts- 
burgh, announce  that  they  are  installing 
White  Star  continuous  oiling  systems  for 
the  following  companies :  Brier  Hill  Iron 
&  Coal  Co.,  Youngstown;  Embree  Iron  Co., 
Embreeville,  Tenn. ;  Bullock  Electric  Mfg. 
Co.,  East  Norwood,  O. ;  Sargent  &  Co., 
New  Haven;  National  Car  Wheel  Co.> 
West  Homestead,  Pa.;  Copper  Queen  Con- 
struction Mfg.  Co.,  Douglas,  Ariz. ;  Brush 
Electric  Light  &  Power  Co.,  Galveston; 
Illinois  Steel  Co.,  Joliet;  and  Consolidated 
Gas,  Electric  Light  and  Power  Co., 
Baltimore. 

— The  following  sales  of  enclosed  forced 
lubrication  engines  are  reported  by  the 
B.  F.  Sturtevant  Co.,  Boston :  C.  H.  Mears 
&  Co.,  Chicago;  Old  Dominion  S.  S.  Co., 
Norfolk;  Swedish  Hospital  and  Nurses  In- 
stitute, Minneapolis ;  Belmar  Mfg.  Co.,  Can- 
ton, Pa. ;  Phoenix  Woolen  Co.,  Stafford, 
Conn. ;  Hoopes  &  Townsend  Co.,  Hoopes- 
ton,  Pa. ;  Manufacturers  Furniture  Ex- 
change, Chicago;  Silver  Bros.  Iron  Works 
Co.,  Salt  Lake  City;  Burgess  Mills,  Paw- 
tucket; Narragansett  Mills,  Fall  River;  U. 
S.  Navy  Yard,  Washington,  D.  C. ;  Henry 
Steers,  Inc.,  New  York;  and  G.  H.  Brey- 
mann  &  Bros.,  Boston. 

— Mechanical  Draft  Apparatus  has  been 
recently  sold  to  the  following  by  the  Buf- 
falo Forge  Co.,  Buffalo :  Geophysical 
Laboratory — Carnegie  Institution  of  Wash- 
ington. 50"  steel  plate  fan  for  forced 
draft  with  shaft  arranged  for  sprocket  and 
chain  drive;  Merchants  Electric  Light, 
Heat  and  Power  Co.,  York,  Pa.  90"  steel 
plate  steam  fan  for  induced  draft  driven 
by  a  6  x  6  single  vertical  double  acting 
engine;  Orange  Brewery,  Orange.  100" 
steel  plate  pulley  fan  for  induced  draft 
direct  connected  to  6  x  6  engine;  and 
Iroquois  Iron  Works,  Buffalo.  90"  pulley 
fan. 
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Air  Compressors. 

Ingersoll-Rand  Co.,  New  York. — Catalogue 
X  36,  illustrating  and  describing  type  10  air 
compressors,  steam  and  power  driven,  together 
with  tables  containing  much  valuable  data.  6 
by  9  in.;  pp.  40. 

Boilers. 

Edge  Moor  Iron  Co.,  Wilmington. — Cloth 
bound  catalogue,  illustrates  and  describes  water 
tube  boilers.  Also  contains  views  of  plants 
in  which  their  boilers  have  been  installed,  to- 
gether with  a  partial  list  of  users.  6  by  9  in.; 
pp.  94. 

Cement. 

Wm.  G.  Hartranft  Cement  Co.,  Philadelphia. 
— Catalogue  entitled  "  The  Diversified  Uses  of 
Portland  Cement,"  containing  many  illustrations 
showing  buildings  on  which  this  cement  has 
been  employed.    6  by  9  in.;  pp.  84. 

Vulcanite  Portland  Cement  Co.,  Philadel- 
phia.— Well  printed  book  treating  of  portland 
cement,  together  with  a  list  of  users,  testimonial 
letters  and  views  showing  buildings  on  which 
this  cement  has  been  employed.    7^  by  9^  in. 

Coal  Handling  Machinery. 

Wellman-Seaver-Morgan  Co.,  Cleveland. — 
Fine  large  catalogue,  printed  in  two  colors  and 
bound  in  cloth,  illustrating  and  describing  ore 
and  coal  handling  machinery,  together  with 
many  views  showing  recent  installations.  9  by 
12  in.;  pp.  112. 

Concrete  Block  Machines. 

The   Pettyjohn    Co.,   Terre   Haute,   Ind. — 
-  Catalogue    illustrating    and    describing  hollow 
concrete  building  block  machines.     6  by  9  in. ; 
pp.  32. 

Concrete  Mixer. 

Municipal  Engineering  &  Contracting  Co., 
Chicago. — Well-printed  catalogue,  illustrating  and 
describing  cube  concrete  mixers.  10  by  7  in.; 
pp.  20.  Also  a  pamphlet  devoted  to  an  illus- 
trated description  of  sewer  excavators.  10  by 
7  in.;  pp.  10. 

Concrete  Piling. 

Simplex  Concrete  Piling  Co.,  Philadelphia. 
— Pamphlet  describing  concrete  piling  for  use 
in  foundation  work.  Contains  many  views 
of  buildings  resting  on  concrete  pile  founda- 
tions.   4^  by  9§4  in.;  pp.  36. 

Crushing  Rolls. 

Sturtevant  Mill  Co.,  Boston. — Pamphlet 
treating  of  crushing  rolls.  Illustrated.  7  by  11 
in.;  pp.  8. 


Gages. 

Crosby  Steam  Gage  &  Valve  Co., Boston. — 
Catalogue,  bound  in  cloth,  illustrating  and  de- 
scribing pressure  and  vacuum  gages,  recorders, 
thermometers,  valves,  pump  valves,  etc.,  together 
with  prices.    6  by  9  in.;  pp.  220. 

Gold  Dredging  Machinery. 

Urie-Snyder  Dredge  Co.,  Kansas  City. — ■ 
Catalogue  F,  devoted  to  an  illustrated  description 
of  gold  dredging  machinery.     11  by  8  in. ;   pp.  28. 

Hoisting  Engines. 

Crawford  &  McCrimmon  Co.,  Brazil,  Ind. — 
Catalogue  containing  an  illustrated  description 
of  hoisting  and  hauling  engines.  Ventilating 
fans  and  acid  proof  pumps  are  also  treated.  5 
by  8  in.;  pp.  44. 

Locomotives. 

American  Locomotive  Co.,  New  York. — 
Catalogue  illustrating  and  describing  consolida- 
tion type  freight  locomotives  weighing  more 
than  175,000  pounds.    9  by  6  in.;  pp.  68. 

Logging  Cars. 

Russell  Wheel  &  Foundry  Co.,  Detroit. — 
Catalogue  illustrating  and  describing  logging 
cars,  together  with  dimensions,  capacities,  etc. 
9  by  6  in.;  pp.  56.  Also  a  pamphlet  showing 
some  buildings  recently  constructed  by  their 
engineering  department.    6  by  9  in. 

Lubrication. 

Joseph  Dixon  Crucible  Co.,  Jersey  City. — ■ 
"  Air  Compressor  Lubrication  "  is  the  title  of 
a  booklet  containing  extracts  from  articles  that 
have  appeared  in  engineering  periodicals  treat- 
ing on  this  subject.    6  by  9  in.;  pp.  24. 

Machine  Shop  Equipment. 

Niles-Bement-Pond  Co.,  New  York. — No.  14 
of  the  "  Progress  Reporter  "  is  devoted  to  an 
illustrated  description  of  the  machine  shop 
equipment  of  the  Midvale  Steel  Co.'s  plant.  9 
by  12  in.;  pp.  48. 

Magnetic  Separators. 

Dings  Electro-Magnetic  Separator  Co., 
Milwaukee. — Bulletin  No.  18  describes  the  merits 
of  type  M  M  magnetic  separators  for  use  in 
concentrating  and  separating  ores  and  mineral 
products.     Illustrated.    4  by  9  in.;  pp.  16. 

Metal  Cabinets. 

Art  Metal  Construction  Co.,  Jamestown.  N. 
Y. — Well-printed  catalogue  illustrating  and  de- 
scribing metal  cabinets  for  the  filing  of  plans, 
specificationc  and  other  VcJuable  documents.  9 
by  6  in. ;  pp.  72. 

Mixing  Machinery. 

Dr/ke  Stand \rd  Macptne  Wcrfs,  Chicago. 
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— Catalogue  C  containing  an  illustrated  de- 
scription of  continuous  and  batch  mixing 
machinery  for  concrete,  asphalt  and  mortar.  6 
by  9  in.;  pp.  136. 

Motors. 

Guarantee  Electric  Co.,  Chicago. —  Cata- 
logue and  price  list  illustrating  and  describing 
variable  speed  motors,  for  alternating  and  direct 
current. 

Pumps. 

Sandusky  Foundry  &  Machine  Co.,  San- 
dusky, O. — Catalogue  A  devoted  to  an  illus- 
trated description  of  pumping  machinery  for  all 
services,  together  with  tables  giving  capacities. 
5^2  by  8  in.;  pp.  24. 

Recording  Gauges. 

The  Bristol  Co.,  Waterbury. — Catalogue  No. 
44  illustrating  and  describing  recording  pressure 
gauges.  Also  contains  many  tables  giving  much 
valuable  data.    8  by  11  in.;  pp.  28. 

Regulators. 

Richard  Thompson  &  Co.,  New  York. — 
Catalogue  describing  damper  and  pressure  regu- 
lator for  regulating  and  controlling  high  and 
low  pressure  steam  boilers,  etc.  Illustrated.  6 
by  9  in.;  pp.  20. 

Reinforced  Concrete. 

International  Fence  &  Fireproofing  Co., 
Columbus,  O. — Catalogue  illustrating  and  de- 
scribing the  International  system  of  reinforced 
concrete,  together  with  views  showing  buildings 
erected  under  this  system.  10^  by  854  in.; 
pp.  16.  Also  two  pamphlets  treating  concrete 
mixers  and  fences  and  gates. 

Rheostats. 

Westinghouse  Electric  &  Manufacturing 
Co.,  Pittsburg. — Circular  No.  11 39  is  devoted  to 
an  illustrated  description  of  starting  and  field 
rheostats.    6  by  9  in.;  pp.  20. 

Rock  Drills. 

Standard  Diamond  Drill  Co.,  Chicago. — 
Catalogue  illustrating  and  describing  diamond 
rock  drills,  together  with  price  lists.  6  by  9  in.; 
PP.  94. 

Gardner  Electric  Drill  and  Machinery 
Co.,  Cleveland. — A  number  of  bulletins  illustrat- 
ing and  describing  rock  drills.  Also  contains  a 
statement  of  comparative  cost  of  compressed  air, 
steam  and  electric  rock  drills,  including  instal- 
lations and  operating  expenses.    8  by  11  in. 

Roofing. 

Lincoln  Waterproof  Cloth  Co.,  Bound 
Brook,  N.  J. — Booklet  illustrating  and  describ- 
ing roofing.    6  by  9  in.;  pp.  32. 

Roofing  Tin. 

N.  &  G  Taylop  Co.,  Philadelphia. — A  number 
of  pamphlets  describing  the  advantages  of  tin 
roofing.  t         m  -  >  . 


Signaling  Devices. 

General  Railway  Signal  Co.,  Buffalo. — Two 
cloth-bound  catalogues,  section  No.  1  treating  of 
electric  interlocking  and  section  No.  2  of  me- 
chanical interlocking  and  signaling  devices. 
6  by  9  in. 

Skylights. 

Thos.  W.  Irwin  Mfg.  Co.,  Allegheny. — 
Catalogue  illustrating  and  describing  skylights, 
together  with  views  showing  some  buildings  on 
which  they  are  used.    9  by  6  in.;  pp.  24. 

Smelting  Furnaces. 

Allis-Chalmers  Co.,  Milwaukee. — Bulletin 
No.  141 7  treating  of  smelting  furnaces  and 
accessory  equipment.    8  by  10^/2  in.;  pp.  48. 

Steam  Engines. 

Wisconsin  Engine  Co.,  Corliss,  Wis. — Cata- 
logue E-3  containing  numerous  illustrations  of 
the  many  types  of  engines  manufactured  by 
them.  The  captions  contain  the  descriptions. 
10.  by  7  in.;  pp.  58. 

Steam  Shovels. 

Thew  Automatic  Shovel  Co.,  Lorain,  Ohio. 
— Catalogue  No.  5  contains  an  illustrated  de- 
scription of  steam  shovels,  excavators  and 
dredges  for  all  purposes.    9  by  6  in.;  pp.  36. 

Telephones. 

Couch  &  Seeley  Co.,  Boston. — Catalogue 
No.  8  illustrating  and  describing  intercommuni- 
cating and  interior  telephones,  together  with 
prices.     6  by  9  in.;  pp.  32. 

Valves. 

Coffin  Valve  Co.,  Boston. — Loose  leaf  cata- 
logue illustrating  and  describing  sluice  and  gate 
valves.     9  by  12  in. 

Ashton  Valve  Co.,  Boston. —  Catalogue  No. 
12  treats  of  pop  safety  and  relief  valves  and 
pressure  and  vacuum  gages.  Also  contains 
tables  giving  prices  and  sizes.  Illustrated.  6  by 
9  in.;  pp.  120. 

Wind  Mills. 

U.  S.  Wind  Engine  &  Pump  Co.,  Batavia, 
111. — General  catalogue  No.  15  treating  of  wind 
mills,  steel  towers,  wood  and  steel  tanks,  pumps, 
etc.    Illustrated.    5  by  8  in.;  pp.  268. 

Wire  Cloth. 

Ludlow-Saylor  Wire  Co.,  St.  Louis. — Cata- 
logue No.  31  containing  price  list  and  standard 
gauges  of  double  crimped  wire  cloth.  6  by  9 
in.;  pp.  68. 

Wood  Pipe. 

National  Wood  Pipe  Co.,  San  Francisco. — 
Two  catalogues  illustrating  and  describing  wood 
stave  pipe  for  city  water  works,  mining,  electric 
power  developments,  etc. 

Wood- Working  Machinery. 

S.  A.  Woods  Machine  Co.,  Boston. — Cata- 
logue containing  a  treatise  on  special  wood- 
working machinery.  The  catalogue  is  well 
printed  and  handsomely  illustrated.  6  by  9 
in.;  pp.  196. 
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Electrical  Instruments 


WESTON  Standard 
Portable  VOLTMETERS 

are  recognized  as  Standards  throughout  the 
world.  Our  standard  laboratory  instruments 
are  the  most  sensitive  and  accurate  obtain- 
able, while  our  Station  Voltmeters  and 
Ammeters  are  unsurpassed  in  point  of  extreme 
accuracy  and  lowest  consumption  of  energy. 
Instruments  to  meet  the  requirements  of 
every  style  of  work. 

Send  for  Catalogue. 

Weston  Electrical  instrument  Co., 

Main  Office  and  Works 
Waverly  Park,  NEWARK,  N.  J. 

BERLIN :    European     Weston  Electrical 

Instrument  Co. ,  Rifterstrasse  88 
LONDON:  Audrey  House,  Ely  Place.Holborn 
PARIS,  FRANCE:  E.  Cadiot,  12  Rue  St. 
Georges 
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LIDGERWOOD 


HOISTING 
ENGINES 

More  than  27,000  in  Use 

This  is  one  of  our  most  pop- 
ular types  of  Electric  Hoists, 
and  is  designed  for  use  with 
a  direct  current  of  500  or  250 
volts.  It  is  adapted  for  all 
general  hoisting  purposes. 

The  friction  drum  is  of  the 
standard  Lidgerwood  form, 
with  all  the  latest  patented 
improvements. 

The  motor  is  of  the  armored 
type,  all  parts  protected  by 
suitable  casing,  so  that  they 
are  not  liable  to  injury  from 
dust  or  moisture. 

Particular  attention  has 
been  given  to  the  thorough 
insulation  of  all  the  electric 

Earts  of  the  hoist,  and  every 
oist  is  thoroughly  tested 
electrically  before  being 
shipped. 


Steam 
and 

Electric 


Lidgerwood  Direct  Current  Electric  Hoist 
SEND  FOR  LATEST  CATALOGUES 


LIDGERWOOD  MFG.  CO.,    -    96  Liberty  Street,  New  York. 


Philadelphia 

New  Orleans 


Chicago  Boston  Pittsburg  Atlanta 

Portland  Ore  Cleveland  Seattle 
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Westingrhouse 


V       Quality  Tells 


The  quality  of  a  motor  has  a  direct  bearing 
upon  the  quality  of  work  performed  by  the 
machine  which  it  drives.  If  you  want 
quality  in  your  work  see  that  you  get 
quality  in  your  motors  $  "  Westinghouse 
Quality." 

We  make  all  kinds  of  motors 
for  all  kinds  of  work. 


Westinghouse  Electric  &  Mfg.  Co. 

Atlanta  Buffalo  Cleveland  Detroit  New  Orleans  Pittsburgh  San  Francisco 

Baltimore         Chicago  Dallas  Los  Angeles       New  York  St.  Louis  Seattle 

Boston  Cincinnati       Denver  Minneapolis       Philadelphia  Salt  Lake  City  Syracuse 

Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ontario,    Mexico:  G.  &  O.  BranifF  &  Co.,  City  of  Mexico 


Westinghouse 

—  Single-Cylinder,  Belt-Driven 

Air  Compressor 


A  low  priced  compressor  of  high 
quality,  ideal  for  starting  gas  engines, 
or  any  work  requiring  air  at  high 
or  low  pressure. 


Capacity;  4  cu.  ft.  of  free  air  per  minute, 
against  150  lbs.  at  250  R.  P.  M. 
Weight:  250  pounds. 


The  Westinghouse 
Air  Brake  Co. 


Sales  Offices  in  all  Large  Cities 


Pittsburg,  Pa. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Steam  Turbines 


Permanency 

Westinghouse  Turbines  retain  their  original  steam  economy 
after  years  of  service.  The  reason  for  this  is  inherent  in  the 
design— there  is  nothing  to  wear  out.  The  only  active  rubbing 
parts  are  the  two  main  bearings,  which  are  flooded  with  oil 
under  gravity  head.  All  governing  functions  are  performed  by 
the  action  of  steam,  not  by  direct  mechanical  connections. 

Our  Catalogue  Explains  Details 


The  Westinghouse  flachine  Co. 

Designers  and  Builders  of  Steam  Turbines,  Steam  Engines, 
Gas  Engines  and  of  The  Roney  Mechanical  Stoker. 

New  York,  10  Bridge  St.  Chicago,  171  La  Salle  St  Pittsburg,  Westinghouse  Bldg. 

Boston,  131  State  St.  Cincinnati,  1103  Traction  Bldg.  Phila.,  1003  N.  American  Bldg. 

Cleveland.  New  England  Bldg.  Atlanta,  Candler  Bldg.  Denver,  512  McPhee  Bldg. 

St.  Louis,  Chemical  Bldg.         San  Francisco,  Hunt,  Mirk  &  Co. 
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ENGINEERING  MISCELLANY 


McGEORGE  &  SONS,  Cleveland 

Consulting,  Designing  &  Superintending  Engineers 

Special  attention  given  to  the  design  of  factory  buildings,  re- 
designing and  rearrangement  of  industrial  plants  of  all  kinds, 
also  the  designing  of  steel  casting  plants  and  of  ... 

SPECIAL  MACHINERY 

«$£>ecial  Attention    Paid   to    Commercial  Automobile  T  tract  ion 


CURTIS  Automatic  Air  Compressor 


HOISTS,  CRANES,  TR( 

Curtis  &  Co  Mfc  Co 

A.  E.  Hoermann,  41  Park  Row, 


ELEVATORS 

St.  Louis 

New  York.  Hill, 
Machinery  Co., 


WANTED — By  a  large,  old  established,  and  modern 
equipped  Brass  Foundry,  a  thoroughly  experienced 
and  competent  man  to  take  charge  of  Sales  Depart- 
ment, combining  inside  and  outside  work,  on  High 
Grade  Brass,  Bronze  and  Aluminum  Castings.  Tech- 
nical training  and  experience  necessary.  When  writ- 
ing, state  age,  training,  experience  and  approximate 
salary  required.  Address,  Box  17,  care  THE  ENGI- 
NEERING MAGAZINE,  140  Nassau  St.,  New  York. 


Only  One. 

There  is  only  one  En- 
gineering Index — thai 
published  in  The  Engi- 
neering Magazine. 

If  you  don't  use  it  we 
shall  be  glad  to  write  you 
of  its  many  advantages. 


irCC  AR^C  High  Speed  Air  Hardening  Steel  Accomplishes  Mar- 
JLOJUi  O  velous  Work.  Indispensable  in  L'p-To-Date  Shop*. 
W >\ .  JKSSOP  &  SONS,  Lfd.f  01  JOHN  STREET,  NEW  YORK 


We  make  a  full  line  of  CABLE  and  GEAR  CHAINS;  in  Steel,  Brass,  and 
Copper.    They  are  strong  and  well  finished. 

A  copy  of  "STANDARD  DIMENSIONS  OF  POWER  CHAINS  and 
SPROCKETS"  will  be  mailed  free  to  Engineers  and  Designers. 

It  contains  valuable  data  and  should  be  on  file  for  reference. 

DIAMOND  CHAIN  &  MFG.  CO.,  250  W.  Georgia  St.,  Indianapolis,  Ind. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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The  buildings  shown  are  the  Mechanic  Mills  at  Fall  River,  Mass.     In  1874  they  wer 
covered  with  50,000  square  feet  of  Gravel  Roofing,  laid  along  the  lines  of  THE  BARRETT 
SPECIFICATION. 

Last  year,  after  32  years  of  service ,  ivith  no  expense  for  repairs,  the  roof  was  re-covered 
with  the  same  material. 

What  other  roofing  can  show  32  years  of  service  at  a  total  cost  of  less  than  one-fifth  of  a 
cent  per  square  foot  per  year? 

This  is  the  kind  of  service  that  has  made  BARRETT  SPECIFICATION  ROOFS 
standard  and  more  widely  used  on  first-class  buildings  than  all  the  other  styles  of  roofing  combined. 

When  ordering  your  roof  covering,  it  is  well  to  remember  that  a  BARRETT  SPECIFICA- 
TION ROOF  cannot  rust  like  one  of  metal,  or  warp  and  rot  like  wood,  and  that  it  gives 
you  six  pounds  of  material  to  the  square  foot,  as  against  one-half  to  one  pound  in  **  ready  roofings. 1  * 

Also,  and  very  important,  it  is  self- maintaining,  and  requires  no  expense  for  painting  or 
coating  to  insure  its  durability.  Any  reliable  roofer  will  guarantee  a  BARRETT  SPECIFICA- 
TION ROOF,  absolutely,  for  ten  years;  in  other  words,  it  gives  real  protection  at  minimum 
cost. 

Illustrated  booklet  covering  the  roofing  subject  thoroughly , 
mailed  free  on  request  to  nearest  office. 

BARRETT  MANUFACTURING  COMPANY 

New  York        Chicago        Philadelphia        Cincinnati  Minneapolis 
Cleveland        Kansas  City        Boston        New  Orleans 
St.  Louis  Allegheny 


Please  mention  The  Engineering  Magazine  zvhen  you  write. 
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FUEL  GAS  EQUIPMENT 


140  MORGAN  GAS  PRODUCERS 

for  the 

World's  Largest  Steel  Plant. 

This  is  the  largest  contract  forGas  Producers 
ever  awarded.  Morgan  Continuous  Producers 
were  the  choice  after  a  thorough  investigation 
by  the  United  States  Steel  Corporation,  includ- 
ing an  inspection  of  the  Lackawanna  Steel 
Company's  plant,  where  most  of  the  leading 
makes  of  Gas  Producers  are  in  operation  and 
where  the  world's  record  for  melting  steel  in 
Open  Hearth  Furnaces  is  being  made  with 
Morgan  Producers. 

The  Morgan  Continuous  Gas  Producer  often 
saves  from  25  to  50  per  cent,  of  the  labor  and 
fuel  consumed  in  direct  coal  firing  for  heating, 
burning  and  melting  operations  in  furnace  or 
kilns. 

Estimates  and  plans  adapted  to  your  special 
w  ork  gladly  furnished. 

Write  for  our  new  52-page  catalog  telling 
about  producer  gas. 

MORGAN 
CONSTRUCTION 
COMPANY 

Office  and  Works: 
WORCESTER,         -  MASS. 

European  Office  : 
52  Rtxe  du  Cong'res,  Brussels 


•:«  WILLEY" 
Electrically  Driven  Grinders 


T 


HIS  Centre  Grinder  can  be  used  not  only  for  grinding 
centres,  but  for  other  purposes  fully  described  in 
our  New  Catalogue  Send  for  it. 


J  A  S 

LOUI 


.  CLARK, 

SVILLE, 


J  R . 


& 


COMPANY 

KENTUCKY 


...  Hydraulic  Riveters  ... 


Punches*  Shears, 
Ptttn 


Shears,  Operating  Valves, 
ping  Machinery,  Mathews 
Valves  and  Indicator*  Posts. 


Steam  and 
*e  Hydra 
Cast  Iron 

R.  D.  WOOD  <SL  CO.,  4OO  Chestnut  St.,  Philadelphia,  Pa. 


  Centrifugal 

Jf  iee  Hydrants.  Gate 


MILLING  MACHINE 

combined  with  any 

IRON 
PLAN  £R 

swivels  from  Hori- 
zontal to  Vertical. 

With  it  milling, 
boring  and  planing 
can  be  done  on  a 
casting  at  one  set- 
ting. Send  for 
Catalogue  No.  55. 

TheAdamsCo. 

DUBUQUE,  U. 


RIGHT    A  IMG 
COUPLING 


No  trouble.  No  noise.  Automatic 
lubrication.  Does  away  with  mule 
stands  and  gears. 

Almond 

83  Washington  St.,  Brooklyn,  N.  Y. 


Please  mention  The  Engineering  Magazine  when  you  write. 


MACHINE-SHOP  EQUIPMENT 


Please  mention  The  Engineering  Magazine  zvhen  you  write. 


56 


MACHINE-SHOP  EQUIPMENT 


The  Becker-Brainard  Milling  Machine  Co.'s 

No.  6  Vertical  Miller 


is  beyond  question  the  most  useful 
size  for  manufacturing  purposes.  For 
railroad  shop  work  it  is  specially  ad- 
apted, being  large  and  heavy,  capable 
of  handling  all  kinds  of  work.  It 
possesses  every  desirable  convenience 
that  modern  milling  machines  practice 
demands.  Its  utility  is  unlimited  and 
its  operation  tends  to  a  wonderful  re- 
duction of  cost. 


No.  6  Vertical  Hiller 


Write  for  Catalog  Alow  I 


BECKER-BRAINARD  MILLING  MACHINE  COMPANY 

HYDE  PARK,  MASS.,  U.  S.  A. 
BRANCH  OFFICES :   The  BOURSE,  Philadelphia,  Pa.   Williamson  Building,  Cleveland,  Ohio 

AGENTS: 

Chas.  G.  Smith  &  Co.,  Pittsburgh,  Pa.  J.  L.  Osgood,  Buffalo,  N.  Y.  A.  B,  Bowman.  St. 
Louis,  Mo.  McDowell,  Stocker  &  Co.,  Chicago,  111.  Tatum  &  Bowbk,  San  Fran- 
cisco; Cal.     A.  R.  Williams  Machinery  Co.,  Toronto  and*  Montreal,  Can.  303 


THE  COX  &  SONS  CO. 

BRIDGETON,  N.  J. 

Builders  of  PIPE  CUTTING  AND 
THREADING  MACHINERY 
Of  Thirty  Different  Styles  and  Sizes 

Cut  represents  our  six  inch  engine  driven  ma- 
chine, which  has  become  popular  for  shop 
work,  the  installing  of  large  steam  plants  and 
for  use  in  mines.  Attach  to  it  a  steam  pipe 
and  it  is  ready  for  use. 

New  Catalogue  Now  Ready 


Philadelphia  Office, 


215  Race  Street 


ARMSTRONG'S 

Pipe  Threading  & 
Cutting  Machine 
For  Hand  or  Power 
Interchangeably 
Strong,  compact, 
light  and  powerful. 
Send  for  catalogue 
and  prices 

ii  THE 

I  Armstrong  Mfg.  Co, 

Bridgeport,  Conn. 

U.  S.  A. 


KNIPE  PAT. 

BALL,  BEARINGS 

For  light  or  medium  weight.  Thrust  or 
Weight,  or  both.  No  fitting,  just  push  them 
on.  All  sizes  %"  Shaft  and  up.  10c.  in  stamps 
for  sample. 

PRESSED  STEEL  MFG.  CO. 
545  The  Bourse,  Philadelphia  Pa. 


WIRELESS 
TELEGRAPHY. 


The  latest  developments  in  this 
Interesting  field  are  catalogued  in 
.  .  THE  ENGINEERING  INDEX. .  . 
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THE  FLAT  TURRET  LATHE 

Now  built  in  two  sizes  furnished  with  outfits  for  either  bar  or  chucking  work 
2x24  —  12  inch  Swino,    3  x  36-14  inch  Swine 

as 


jwinES  &  Laiviowin  iviAV,niiN£  CO. 


.  VERMONT,  U.  S.  A.,  and 
Jueen  Victoria  St ,  LONDON,  E.  C. 

LIESER'S  CODE  USED. 

France  and  Spain:  Ph.  Bonvillain,  6,  Rue  Blanche,  6,  Paris,  France. 
Germany,  Belgium,  Holland,  Switzerland  and  Austria-Hungary:  M.  Kovemann,  Charlotten- 
-    e,  112  Dusseldorf,  Germany.    For  Italy:  Adler  Eisenschitz,  Milan. 


ORIGIXJ1L 
BJiRMES.,. 

Positive  Feed 


DRILLS 

Output  increased 
15  to  25  per  cent. 
8  to  50  Swing. 

Send  for  Catalogue  and  Prices. 

w.  r.  <£b  JOHN 
BARNES  CO., 

953  Ruby  St.  Rockford.lll. 


Write  for  Estimates 
on 

DROP  FORGINGS 

ANDERSON 
FORGE  &  MACHINE  CO. 

DETROIT,  MICH. 


W lfY  ^  S°  t0  the  expense  and  delay  of  carting  your  pipe  to  a  great 
*  *  *    *  4-  e xpen si  ve"  pipe  machine,  to  be  -threaded,  when  the  work  can  be 

done  ON  THE  SPOT,  at  a  fraction  of  the  cost,  with  a 

FORBES  PATENT  DIE  STOCK 

SEND  FOR  FULL  PARTICULARS 

THE  CURTIS  &  CURTIS  CO..    44  Garden  St.  Bridgeport.  Conn. 

New  York  Office,  60  CENTRE  STREET. 


USES 


Please  mention  The  Engineering  Magazine  xvhen  you  write. 
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Philadelphia,  Pa. 


Modern  Machine  Tools 

TRAVELING  CRANES 
JIB  CRANES   GANTRY  CRANES 

IMPROVED  INJECTORS 

FOR  ALL  CLASSES  OF  BOILER  SERVICE 

SHAFTS  HANGERS  PULLEYS  COUPLINGS  ETC. 

FOR  ECONOMICAL  POWER  TRANSMISSION 


TURNTABLES 


TRANSFER  TABLES 


UNIVERSAL 
GRINDING  MACHINE 

WITH  AUTOMATIC  FEEDS 

Portable^grinding  of  dupli- 
cate parts  is  assured  with 
"Landis"  Grinding  Machines. 

Catalogs  free  for  the  asking. 


LANDIS  TOOL  CO. 

PA. 


BETHLEHEM  FOUNDRY  and 
MACHINE  COMPANY 
SO.  BETHLEHEM,  PA. 

ROTARY  SHEARS,  UNIVERSAL  BENDERS. 


This  Riveter  is  direct  acting  and  has  a  driv- 
ing capacity  of  from  75  to  150  riv»ts  per 
hour,  depending  on  the  class  of  work. 
Dimensions:  Depth  of  Jaw,  36".  Width,  23". 
Stroke,  6".  Woiking  of  C>  Under,  31".  Length 
of  Stroke,  6'  3". 

Made  in  any  size  to  Suit  customer's  requirements. 
Write  for  Catalogue. 


Phase  mention  The  Engineering  Magazine  when  you  write. 
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"AMERICAN  TOOLS" 


14  in.  to  62  in.  Swini_ 
'Quick  Change  Gear 
Mechanism.'' 


With 


ng. 
Uea 


FOR 

POWER 
ACCURACY 
SIMPLICITY 
DURABILITY 
PRODUCTIVE  CAPACITY 


14  in.  to  62  in.  Swing. 
"Patented"  Geared  Head 
(Single  Pulley  Drive). 


16  in.  to  28  in.  Stroke. 

Highly  Geared. 


CATALOG  " E 1 
NOW  READY 


m 


22  in.  to  72  in.  between  Housings 
Single  or  Variable  Speed. 


2*  ft.  to  7  ft.  Arm. 

Driven  through  Si>eed  Box  or  Cone. 


BELT  OR 
MOTOR  DRIVE 


THE  AMERICAN  TOOL  WORKS  C0.c4^v0ertussi 


D.  SAUNDERS'  SONS, 

INC.. 

YONKERS,  N.  Y.,  U.S.A. 

No.  2  A  Improved  Pipe  Cutting,  Threading  and 
Nipple  Machine.  Range  %  to  2  inches,  a  separate 
adjustable  expanding  die-head  for  each  size.  Most 
efficient  and  economical  machine  made  as  acknowledged 
by  some  of  the  largest  concerns  in  the  world  who  have 
them  in  use. 

Send  for  Circular  and  data. 


BULLDOZERS 

Drop  Hammers,  Justice  Power  Hammers,  Yeaklcy 
Vacuum  Hammers,  Bending  and  Straightening 
Machines,  Eye  Bending  Machines,  Upsetting  and 
Forging  Machines,  Gang  Boring  Machines, 
Punching  and  Shearing  Machines,  Multi- 
ple Punches  and  Gate  Shears,  Hydraulic 
Press,  Punches  and  Shears,  Horizontal 
Punches,  Billet  Shears,  Angle  Shears, 
Roll  Tapering  cr  Forging  Machines, 
Tire  Welders  and  Benders,  Spe- 
cial Machinery  for  the  Manufac- 
ture of  Steel  Wheels  for  Agri- 
cultural Implements. 
Coal  Chutes  for  Coaling  Locomotives. 

WRITE  FOR  CATALOGUE  No.  7. 

WILLIAMS,  WHITE  &  CO.,  MOUNE,  ILL,  U.  S.  A. 


ITSETTIKG    tM»    H*KU3«;    nil  111**' 
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GARB 


NDUM 


Grinding  Wheels 
Sharpening  Stones 

Enable  a  workman  to  do  more  work  and 
better  work  with  less  exertion — 
Make  money  for  the  piece  worker- 
Save  money  for  the  employer — 

Write  for  the  Carborundum  book 

The  Carborundum  Company 

Niagara  Falls,  N.  Y. 


Binghamton, 
N.  Y. 


MULTI-SPEED  MOTOR. 

Stationary  Motor  Next  Ib^ue. 


STOW  MFG.  CO. 

ESTABLISH!. D  1875. 

Inventors,  Oldest  and  Largest  Manufacturers 
in  the  world  of 

THE  STOW  FLEXIBLE  SHAFT 

FOR  ALL  PURPOSES. 
PORTABLE  DRILLING,  TAPPING,  REAMING,  EMERY 
GRINDING,  ETC. 

Write  for  Catalogue  and  Prices. 

GENERAL  EUROPEAN  AGENTS: 

SELIG  SONNENTHAL  &  CO. 

85  QUEEN  VICTORIA  STREET,     -      -     LONDON,  ENG. 


if 


f 


BUFFALO 
SHOP  SCALES 

Industrial  Railway- 
Miner 
Dormant 
Portable  Scales 

Capacity  from  200  to  200,000  pounds 
Special  designs  to  order 

BUFFALO  SCALE  CO 
Buffalo,  N.  Y. 

Chicago;  249  S.  Jefferson  St. 
New  York:  122  Liberty  St. 
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THE 

"Acme  Automatic" 

THE  PIONEER 

among 

Multiple  Spindle  Screw 
Machines 

Operating  on  four  bars  at-  a 
time. 

Capable  of  performing  eight 
operations  simultaneously. 
Using  but  one  set  of  tools. 


No.  56  "Acme"  Capacity  2%"' 


Can  also  be  equipped  with  special  attachments  for  Drilling  or  Milling  at  right  angles, 
Rolling  a  thread  behind  a  shoulder,  and  End  Milling. 

Write  for  particulars* 

THE  NATIONAL-ACME  MFG.  CO., 

CLEVELAND,  O. 

BRANCH  OFFICES:  NEW  YORK.  CHICAGO. 

GENERAL  FOREIGN  REPRESENTATIVES :  SCHUCHARDT  &  SCHUTTE  &  ALFRED  H.  SCHUTTE 


Automobile  Cranks 
TO  REDUCE? 

YES  ?  Then  you  ought  to  have  the  TINDEL- 
ALBRECHT  CRANK  SHAFT  TURNING 
LATHE.  It  reduces  automobile  crank  shafts 
from  the  rough  forging  to  size  for  grinding. 
Does  this  work  quickly,  yet  accurately.  You  will 
not  find  another  lathe  as  good  for  this  purpose. 
The  Catalog  will  post  you  concerning  other  good 
features.     Shall  we  send  it? 

The  Tindel-Morris  Company,  Eddystone,  Pa.,  U.  S.  A. 

Distributers  for  North  America,  South  America  and  Japan,  NILES-BEMENT-POND  CO.,  111  Broadway,  New  York 

De  Fries  &  Cie.,  Akt-Ges.,  Dusseldorf  &  Berlin,  Germany.  De  Fries  &  Cie.,  Foro  Bonaparte,  54-56,  Milano,  Italy* 
De  Fries  &  Cia.,  Cortes,  Barcelona,  Spain.  De  Fries  &  Cie.,  Avenue  de  f  Opera,  32,  Paris,  France,  A  ustria-  Hungary  * 
St.  Petersburg. 


Manufacturers  of 

Special  Tcols  for  Railway  Repair  Shops,  Radius  Planer 
Vttachment,  Portable  Milling  Machines,  Portable  Facing 
Vims,  Borirg  Bars  for  Lathe  Work,  Portable  Cyl.nder 
Coring  Bars,  Portable  Valve  Seat  Rotary  Planing 
Machine,  Portable  Crank  Pin  Turning  Machine. 
Send  for  our|  latest  catalogue. 

H.  B.  UNDERWOOD  &  COMPANY 

1027  Hamilton  St.,  PHILADELPHIA,  PENNA.,  U.  S.  A. 

Cable  Address,  "  Underwood." 

Codes  Used:    "Lieber's,"  "Western  Union." 
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LANE 

Automatic 
Blocks 

HOLD  LOAD 
at  any  point. 

More  convenient  than 
chain  blocks  for  light  loads 
and  a  great  improvement 
over  plain  rope  blocks  for 
most  miscellaneous  uses,  one 
man  often  doing  the  work 
otherwise  requiring  two  or 
more. 

The  lock  is  brought  into 
action  by  changing  the  angle 
of  hauling  rope  when  lower- 
ing. It  is  absolutely  ^de- 
pendable and  does  not  injure 
the  rope.  It  can  only  be 
released  again  by  taking  the 

full  strain  on  hauling  rope.    This  makes  it  sate. 

Made  in  complete  sets,  twelve  sizes,  all  roller 
bearing  sheaves,  steel  cases,  swivel  hooks  and 
galvanized.  Ask  your  hardware  dealer  or  write  us. 


LANE  BROTHERS  CO. 

reads:  street, 
PotigHKeepsie,  N.  Y. 


FOR  MACHINERY 

We  make  name  plates  for  some  of  the 
largest  makers  of  machinery  in  the  U.  S. 
and  we  would  be  pleased  to  send  you 
sample  and  quote  price.  a 
Automobile  plates  a  specialty. 


MURDOCH.-  SHAW  CO 

IZ7  FEDERAL  ST.,  BOSTON,  MASS. 


The  "JilSEY-WOliF" 
Portable  Electrical 


Hand  or 


Breast 
Drill 


Can  be  carried  anywhere.  Made  in  4  sizes,  % 
in.,  %  in.,  %  in.,  %  in.  capacities  Weig-hts  10  to 
19  lbs.  respectively.  Power  from  any  lamp 
socket,  direct  or  alternating  current.  Sent  on 
trial,  ilso  Portable  Electrical  Grinders  of  all  kinds. 
The  H1SEY-W0LF  MACHINE  CO.,  Cincinnati,  0. 


PIPE  THREADING 
^CUTTING  MACHINES 


The  4-inch  machine  shown  cuts  from 
i  to  4  in.,  has  solid  headstock,  12  speeds, 
hardened  cams  and  plates  in  the  Die- 
Head,  positive  oil  supply  and  most 
modern  construction  throughout.  We 
have  a  comple  line  from  %  to  12  inch. 


STQtVER  FOUNDRY&MFG  G 

MYERSTOWN,  PENNA. 


JTHE  SCHWERDTLE  STAMP  CO., 


BRIDGEPORT,  CONN. 


Tools  for  Sheet  Metals 

PRESSES  AND  PUNCHES, 

SQUARING  AND  ROTARY  SHEARS, 

tinsmith's  TOOLS,  ETC. 
Made  by 

Niagara  Machine  &  Tool  Works, 

Buffalo,  Km  V. 


By  buying  coupons  in  quan- 
tities, the  cost  of  indexed  ar- 
ticles is  reduced  25  per  cent. 

No  letter  Is  necessary  in  ordering  articles,  when 
coupons  are  used.  Simply  write  in  the  spaces  pro- 
vided the  number  of  the<  article  desired  and  your 
name  and  address,  and  mail  coupon  to  us. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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WM.GANSGHOW 

/2f0.a/A70jVJfWC16e>. 


level  dears 

Cot  theoretically  correct.      Special  fa- 
cilities for  cutting  Worm,  Spiral  and  ln- 
•rnal  Wheels 

HUGO  BILGRAM, 

MACHINISTS 

J22J-35  Spring  Garden  St. 
PHILADELPHIA*  PA. 


AUTOMOBILISM  S^*^ 

neering  Index  in  this  magazine. 


You  May  Think 

that  it's  all  nonsense  when  we 
assert  that  Nuttall  Cut  and 
Planed  Gears  will  save  from  20 
to  40  per  cent  in  power,  but 
don't  you  think  it  worth  inquir- 
ing about  ? 

Let  our  experts  talk  with  you 


R.  D.  NUTTALL  CO. 
Pittsburg,  Pa. 


New  Process  Noiseless  Pinions 


Will  mesh  with  your  old  metal  gear  wheels  and  will  run 
without  noise.  And  we  can  furnish  accurately  cut  metal 
gears  too  if  you   need   them.     Get  our   new  catalogue. 

THE  NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,  N.  Y. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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The  Two-Part  ^ 
Pin  Construction  of 

THE  MORSE 
Silent  Running 
High  Speed  Chain 

Permits  an  unbroken  contact  the 
whole  width  of  the  chain,  thus 
doubling  the  length  of  bearing  sur- 
face in  a  chain  of  given  width.  In 
other  chains  built  up  of  alternate 
links,  one  set  of  links  must  carry  the 
pressure  of  the  pin  in  each  direction, 
leaving  but  one-half  the  length  of 
the  pin  for  bearing  surface. 

Catalogue  No.  7  gives  other 
interesting'  details.  Write 
for  it. 

MORSE  CHAIN  CO. 
Ithaca,  New  YorK 

T  Licensees  for  Great  Britain  and  Europe : 
The  Westinghouse  Brake  Co.,  Ltd.,  82  York 
Rd„  Kings  Cross,  London,  N. 


Renold 


Drive 

Was  photographed  while 
running  at  full  speed 

The  smooth  and  positive  action,  so  much  in  evidence,  is  possible  only  because 
of  the  accurate  design  and  construction  of  this  unequalled  power  transmitter. 
Write  for  Book  "H"  and  Bulletins  50,  52,  58 

LINK-BELT  COMPANY 

PHILADELPHIA  CHICAGO  INDIANAPOLIS 

NEW  YORK       PITTSBURGH  ST.  LOUIS  BOSTON  DENVER  NEW  ORLEANS 

299  Broadway  1501  Park  Bldg.  Missouri  Trust  Bldg.  164  Federal  St.  Lindrooth,  Shubart  &  Co.  Wilmot  Machinery  Co. 


Please  mention  The  Engineering  Magazine  when  yon  write. 
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THE  "HUMPHREY"  GAS  ARC 
LAMP  for  FACTORY  LIGHTING 

is  a  wonderful  shop  and  factory 
lamp  and  will  give  a  greater 
volume  of  light  and  more  satis- 
factory illumination  than  the  so 
called  2000  candle  power  electric 
lamps  at  ONE-HALF  COST  OP 
ELECTRICITY.  Does  not  cast 
any  deep  shadows.  The  quality 
of  the  light  penetrates  all  corners 
and  work  can  be  done  at  night  as 
readily  as  in  the  daytime.  To 
counteract  any  vibration  we  fit 
the  lamp  with  our  Anti-Vibrator. 
Shop  Managers  will  do  well  to 
look  into  the  merits  of  The 
Humphrey  Gas  Arc  Lamp  which 
will  result  in  a  greater  saving  in 
cost  of  light,  a  greater  volume  of 
light  over  a  larger  area  and  a 
minimum  in  cost  of  repairs  and 
maintenance.  We  would  be 
pleased  to  send  our  Catalogue  and 
take  up  this  matter  mure  fully 
with  you  and  refer  you  to  users. 


GENERAL  GAS  MGHT  CO, 


REGTRADE  MARKS 


The  Phosphor  Bronze  Smelting Co.Ijmited, 
2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,R0DS,SHEETS,etc. 

—  DELTA  METAL  

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  and  Sole  Makers  in  the  U.S. 


—  — —  « 

> 

.......  ( 

NIGHT  SCENE 


The  Buffalo  Foundry  Co. 

Buffalo,  N.  Y. 

Large,  Strong,  Difficult 


CASTINGS 


Up  to  100  Tons  in  Weight 

RON 

No  Castings  or  Order  too  Large 


MADE 
PRO 


CUPOLA  IRON 
vti    AIR  FURNACE 
(  SEMI-STEEL 
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THE  ENGINEERING  INDEX 

1901-1905. 

A  FIVE-YEAR  VOLUME  OF  1,254  PAGES— ALPHABETICALLY  AR- 
RANGED BY  SUBJECTS— ACCURATELY  DESCRIBING,  AND 
DEFINITELY  LOCATING  ABOUT  43,000  IMPORTANT 
ARTICLES  OF  PERMANENT  TECHNICAL  VALUE. 

(1)  This  is  an  Index,  and  direct  guide,  to  invaluable  portions  of  each  and  every 
technical  library  in  existence — anywhere,  everywhere. 

(2)  It  is  a  supplement  and  adjunct  to  every  other  technical  index  in  existence — ■ 
because  it  is  different  from  all  others,  and  it  gives,  in  concise  and  usable  form,  informa- 
tion which  is  nowhere-else  available  to  active,  busy  and  thorough  workers  in  the  field  of 
applied  engineering  science. 

(3)  It  can  and  should  be  consulted  whenever  occasion  arises  to  investigate  any 
special  subject— and  such  occasions  arise  almost  daily  in  every  engineering  office. 

We  believe,  therefore,  that  this  volume  should  find  a  place  in  the  working  library  of 
every  active  engineer  and  inventor  wherever  he  may  be  located. 

This  volume  has  been  in  continuous  preparation  by  the  staff  of  the  Magazine  since 
January,  1901,  and  covers  the  opening  five  years  of  the  XX  Century.  It  contains 
exactly  1,254  pages,  embracing  all  branches  of  engineering,  and  it  clearly  indexes  and 
describes  about  43,000  important  articles  and  papers  of  permanent  value,  which  have 
appeared  since  January  1,  190 1,  in  about  250  standard  technical  weekly,  monthly  and 
periodical  journals,  transactions,  and  proceedings. 

This  great  body  of  invaluable  technical  literature  is  presented  in  Alphabetical  order 
by  Subjects- — precisely  like  a  Dictionary;  and  hence  in  such  convenient  and  consecutive 
order  that  all  important  articles  on  any  given  topic,  or  special  branch  of  work,  can  be 
readily  passed  in  review  whenever  occasion  may  arise  to  investigate  the  published  liter- 
ature of  any  subject. 


Price,  $7.50  by  Prepaid  Express. 


THE  ENGINEERING  MAGAZINE, 

140=142  NASSAU  ST.,  NEW  YORK. 
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A  BAND  RIP  FOR  HEAVY  TIMBERS 


Our  New  No.  1 09  Automatic  Band 

Rip  Saw  was  designed  especially 
for  ripping  heavy  timbers  quickly, 
conveniently  and  economically, 
and  has  proved  itself  thoroughly 
practicable  in  every  respect.  Its 
commendable  features  are,  greater 
safety  in  operating,  more  work 
accomplished  with  less  power,  a  less 
waste  of  kerf,  wider  and  thicker 
material  ripped,  rolls  close  together, 
enabling  short  pieces  to  be  fed,  and 
all  adjustments  quickly  made. 

Write  to-day  for  otxr 
Band  Saw  Catalog 

J.  A.  Fay®. Egan  Co. 


To  Get  the  best  Possible  results 

for  every  dollar  expended— — make  the  work  of  drill- 
ing, reaming,  tapping  or  grinding  easy  by  using  the 

Stow  Flexible  Shaft 

run  by  General  Electric  Cos.  Motor 
Stow  Flexible  Shaft  Co.  Philadelphia 


212-232  W.  FRONT  ST. 
CINCINNATI,  OHIO,  U.  S.  A.- 


STEEL 
BALLS 

AND 

BALL-BEARINGS 

MANUFACTURED  BY 

American  Ball  Company 

PROVIDENCE,  R.  I.,  U.  S.  A. 
Send  for  Catalogue  and  Price  Lists. 


Please  mention  The  Engineering  Magazine  when  you  write. 


68 


STRUCTURAL  MATERIALS 


MILWAUKEEfcWIS 


Cement  Making  Machinery 
For  Every  Stage 

BY  EITHER  THE  WET  OR  DRY  PROCESS 


Gates  Rotary  Dryers 
Installed  by  Allis-Cnalmers  CO. 
in  one  of  the  largest  Portland 
Cement  Plants  of  the  United 
States. 


Rock  Breakers   Elevators     Ball  Mills 
Crushers  Conveyors     Tube  Mills 

Dryers  Mixers  Kilns 

We  are  prepared  to  make  most  attractive  quotations  on  Silex  Linings,  C.  1. 
F.,  New  York,  delivery  subject  to  ocean  transit,  and  we  solicit  inquiries 
from  users  of  this  material. 


Atlanta,  Ga..  Fourth  NatH  Bank  Building. 

Baltimore,  Md.,  Continental  Building. 

Boston,  Mass..  50  Congress  St. 

Buffalo,  N.  Y.,  Ellicott  Square  Building. 

Butte,  Mont.,  51  East  Broadway. 

Chicago.  III.,  First  National  Bank  Building. 

Cincinnati,  0.,  First  National  Bank  Building. 

Cleveland,  0.,  New  England  Building. 

Dallas,  Texas.  Wilson  Building. 

Deadwood,  S.  D. 

Denver,  Col.,  McPhee  Bldg. 

Detroit,  Mich.,  800  Union  Trust  Building. 

El  Paso,  Texas,  Guaranty  Trust  Bldg. 


Kansas  City,  Mo..  The  Dwight  Bldg.,  cor.  Balti- 
more Avenue  and  Tenth  Street. 

Minneapolis,  Minn..  Corn  Exchange  Building. 

New  York.  N.  Y..  71  Broadway. 

Oakland,  Cal.,  906  Broadway. 

Omaha.  Neb.,  537  Ramge  Buildiner. 

Philadelphia.  Pa.,  Land  Title  Building. 

Pittsburg,  Pa..  Frick  Building. 

St.  Louis,  Mo.,  Chemical  Building. 

Salt  Lake  City,  Utah,  Dooly  Building,  117-119  West 
2d  South  Street. 

San  Francisco,  Cal ,  Atlas  Rldg. 

Seattle.  Wash.,  316  Occidental  Avenue. 

Scranton,  Pa. 


Please  mention  The  Engineering  Magazine  zvhen  you  write. 
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Robt.  Wetherill  Co. 

Chester,  Pa. 

Manufacturers 

Corliss  Engines 

Berry  Safety  Boilers 


.  Special    Engines    for    Rolling  Mills, 
Street  Railways  and  Electric  Lighting 


Southward  Foundry  &  Machine  Co. 


PHILADELPHIA.  PA. 


SOLE  BUILDERS  OF  THE 

Porter-Allen  Engine 

ADAPTED  TO  EVERY  CLASS  OP  SERVICE 


BLOWING  ENGINES, 
WEISS  CONDENSING  PLANTS. 


:H  E  F»  M  E  R  D 


NGIN] 


have  attained  wide  prominence  through  just  those  three  qualities  by  which  a  [modern  engine  should 
be  judged:— Simplicity  of  construction — pronounced  economy  of  operation,  and^reliabil it y.s^Toithose 
contemplating  a  new  engine  we  would  suggest  further  Shepherd  facts.  J;  !K& 

TheTShepherd  Engineering  Co.,  Franklin,  Pa. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Solve  Your  Power  Problems 
Once  for  all— Get  a 

FAIRBANKS 
GAS  ENGINES 

We  show  here  our  Type  4*  F  "  engine,  made 
in  sizes  from  4  to  33  h.p.  It  is  strictly  a 
quality  engine,  built  for  long,  hard  service,  to 
operate  economically  and  require  the  least 
attention  possible. 

Combined  Cylinder  and  head,  single  cast- 
ing. 

Prevents  leakage  of  water  into  cylinder  and 
blowing  out  of  gaskets. 

'Efficient,  dependable  and  simple,  it  will  do 
your  work  better  and  more  economically  than 
any  other. 

We  make  Stationary,  Portable  and  Marine 
Engines. 

Six  distinct  types.  Fifty  sizes.  1  to  1  00  h.p. 

Adaptable  to  Manufactured,  Natural  or  Pro- 
ducer Gas,  Gasoline,  Alcohol  or  Distillate  as 
fuel. 

Direct  connections  of  engines  to  Pumps,  Com- 
pressors, Hoists.  Generators,  etc. 
Remember  !  We  sell  all  our  engines  on  contract, 

Send,  for  F reeCatalogue 

THE  FAIRBANKS 

ALBANY  BALTIMORE  BANGOR,  ME.  BOSTON 

PSTTSBURG  SYRACUSE  LONDOI 


stating  plainly  what  they  will  furnish,  how  and 
when  they  will  furnish  it.  This  protects  you  and 
prevents  all  misunderstanding. 

fcxpert  Advice  Hree.  Let  our  specialists  help 
you  solve  your  power  problems.  Advice  puts  you 
under  no  obligations. 

Investigate  our  line  of  Scales,  Trucks,  Trans- 
missions, Valves,  Railroad,  Factory  and  Mill 
Supplies,  Machine  Tools,  etc. 

Address  any  of  our  houses 

COMPANY  NEW  YORK 

BUFFALO  HARTFORD  NEW  ORLEANS  PHILADELPHIA 

■i  GLASGOW  PARIS  HAMBURG 


Hornsby- 
Akroyd 


1 


I 


Engines 


5  TO  250  H.  P.     14,000  IN  OPERATION 

A  guaranteed  fuel  consumption  of  less  than  i  pound  of  oil 
per  brake  horse-power  hour.    Kerosene,  crude  or  fuel  oil. 


I     NEW  YORK 
I     Boston  Philadelphia 


Atlanta  Chicago 


Foot  of  East  138th  Street 

Cincinnati      Pittsburg      St.  Louis 


Please  mention  The  Engineering  Magazine  when  you  write. 
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FLEMING-HARRISBURG 
ENGINES 


Built  in 
Single  and 
Four-Valve 
Types 

Buitt  in  Single 
Cylinder  Styles, 
also  Tandem 
and  Cross- 
Compound  for 
Belted  or  Direct 
Connected 
Service 


Have 

established  a 
record  in 
economical 
operation 

Bulletin  No.  10 
will  be  gladly 
mailed  to  persons 
interested  in  the 
purchase  of 
engines,  designed 
to  save  in  the 
consumption  of 
coal,  water  and 
oil 


THt  FLEMING-HARRISBURG  Side  Crank-Single  Valve 
Engine,  Arranged  for  Direct  Connection  to 
any  Standard  Make  of  Generator 

H  ARR I  SB  URC  FOUNDRY  &  MACHINE  WORKS 

Harrisburg,  Pa.,  U.  S.  A. 

WE  HAVE  SELLING  OFFICES  IN  ALL  THE  PRINCIPAL  CITIES 


AMERICAN  ENUINh.  UJ. 


THE  AMERICAN-BALL 

Duplex  Compound 

Compact  and  Powerful 
Close  Speed  Regulation 
High  Economy  and  Efficiency 
24-hour-a-day  Reliability 

It  will  pay  you  *o  investigate 
Valuable  Catalog  on  request. 

2U  Kantan  Av        BOUND  BROOK,  N.  J. 


PROVIDENCE  ENGINEERING  WORKS 

PROVIDENCE,  R.  I. 

Builders  of 

ENGINES  AND  GENERAL  MACHINERY 

Successors  to 
Providence  Steam  Engine  Co. 
and  Rice  6&  Sargent  Engine  Co. 

NEW  YORK  OFFICE,  42  BROADWAY. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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EVERYBODY  KNOWS 

that  we  build  blowers, 
but  do  you  know  that 
we  build 

Generating 
Sets 

in  a  Full  Line  of 
Sizes  from  3  to 
250  K.  W.  ? 

B.  F.  STURTEVANT  CO.,  Boston,  Mass. 

General  Office  and  Works,  Hyde  Parte,  Mass. 
NEW  YORK  PHILADELPHIA  CHICAGO  CINCINNATI  LONDON 

Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus ;  Fan  Blowers 
and  Exhausters:  Rotary  Blowers  and  Exhausters;  Steam  Engines,  Electric  Motrrs and  Generating 
Sets;  Pneumatic  Separators,  Fuel  Economizers/Forges,  Exhaust  Heads,  Steam  traps,  etc. 


HAMILTON-CORLISS  ENGINES 


HAMILTON-HOLZWARTH 

STEAM  TURBINES 

Correspondence  Solicited.  Call  for  Catalogue  B 
HIGHEST  EFFICIENCY  and 
SUPERIOR  CONSTRUCTION 

THE  HOOVEN,  OWENS,  RFNTSCHLER  CO., 

Hamilton,  0-,  U.  S.  A. 
Machesney  Bldg.  4th  Av.,  Pittsburg.  Pa. 
Equitable  Bldg.,  Atlanta,  Ga.  Marquette 
Bldg.,  Chicago.    39-41  Cortlandt  St,  New 
York.      Chemical  Bldg.,  St.  Lcttis,  Mo. 
Chas.  C.   Moore  &   Co.,  San  Francisco. 


R.  B.  Whitacre&Co.,St.  Paul,  Matitff  Machinery  Co.,  New  Orleans,  A.  H.  Washburn,  Charlotte,  N.C 


FRICK  COMPANY 
WAYNESBORO,  PA.,  U.  S.  A. 

Sole  Builders  of 

ECLIPSE  MACHINERY  FOR 

Refrigerating  and  Ice-Making. 
Corliss  Steam  Engines, 

Simple  or  Compound,  Condensing  or  Non-Condens- 
ing.  Catalogues  Mailed  Free  on  Request. 


The 

Busy 

Engineer 


has  no  time  to  read  the  many  journals  of  his  profession ;  but  he  must  keep  in  touch  with 
the  progress  of  the  science.  The  Engineering  Index  alone  makes  this  possible,  by  noting 
each  month  the  leading  articles  in  the  leading  journals  of  the  previous  month,  and  by 
supplying,  at  nominal  cost,  the  full  text  of  every  article  indexed. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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The  wrong  way 

to  prevent  troubles  and  inefficiency  caused  by  priming  boilers,  is  to  let 
the  boilers  prime  and  then  try  to  remedy  the  bad  results  by  using  line  sep- 
arators, water  pockets,  steam  traps,  etc.,  etc. 

The  right  way 

is  to  stop  priming. 

Water  carried  from  the  boilers,  with  the  steam,  is  so  much  heat  thrown 
away,  reduces  the  power  that  can  be  developed  at  the  engines,  is  hard  on 
piston  rod  packings,  and,  finally,  is  a  grave  source  of  danger.  It  is  a 
means  of  conveying  impurities  which  affect  the  efficiency  of  both  super- 
heater and  reheater  tubes,  and  damage  valve  and  cylinder  surfaces.  Any 
one  of  these  sources  of  trouble  makes  it  worth  while  to  obtain  dry  steam 
at  the  boiler  outlet. 


The  above  shows  the 

Potter  Mesh  Separator 

installed  within  the  steam  space  of  a  boiler.  It  will  stop  priming — it  has 
done  so  in  every  case,  and  will  do  so  in  yours,  and  will  deliver  steam  99% 
dry. 

^Send  to  us  at  once  for  booklet,  giving  full  description  and  list  of  users. 

POTTER  SEPARATOR  COMPANY 

~~~   NO.  3  FRONT  STREET,  NEWBURGH,  N.  Y. 

Chas.  N.  Hays*  Fisher  Bldg.,  Chicago,   Empire    Big'.,  Pittsburg. 
W.  S.  Haines  Co.,  Philadelphia. 


Please  mention  The  Engineering  Magazine  when  you  write. 


74 


POWER-PLANT  EQUIPMENT 


No  Brickwork 


The  Hobb-Mumford 
Boiler  has  a  sheet  steel 
case  lined  with  asbestos, 
and  no  bricksetting  has 
to  be  provided  and  kept 
in  repair. 

It  is  internally  fired, 
making  a  saving  of  at 
least  IO  per  cent  over  an 
externally  fired  boiler. 


T(obb=Mumford  Boiler  Co. 


SOUTH  FRAMINGHAM,  MASS. 


New  York  Office 
11 


Boston  Office 

170  Summer  Street 


HEINE 

WATER  TUBE 

BOILERS 

THE  ORIGINAL  OF  THIS  ALL  STEEL 
TYPE  OF  CONSTRUCTION  MANU- 
FACTURED ONLY  BY  THE  ft*** 

HEINE  SAFETY  BOILER  DIESS* 


85  LIBERTY  S  • 
NEW  YORK 

CABLE  ADDRESS 
P<i  EW    VO  R  K  = 

"Cm  LO  V  E  B  OX  E"  S" 

ALL    FOREIGN  OFFICES 

"BABCO  CK"~ 


WATERTUBE 


BOSTON 

as  FEDCRAL  ST. 

PHILADELPHIA 
NQHTH  AMERICAN  BLOC. 

SAN  FRANCISCO 

03  FIRST  ST. 


SENOTOR  OUR  BOOK  STEAM 


CHICAGO     -  5TE  W=0  RLEANS 
IZIS  MARQUETTE  BL&C  ^     343  ft ARUNNE  ST. 
DENVER. Col.  PITTSBURGH 
1421  FIFTEENTH  ST        FR  I  C  k  B  L I LO I N  G 


^LAND  MEXICO  CITY  « 
NEW  ENGLAND  BLOC.    7  AVENIDA  JLAREZ 

HAVANA, CUBA 
h.  ■*  ^  MP-        m.   mil  HI 
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Boiler  Requirements 

THE  requirements  of  a  Boiler  for  electrical 
.and  other  high  duty  work,  in  connection 
with  modern  triple  and  quadruple  ex- 
pansion, and  compound  engines,  are: 

First — Safety  with  high  pressures  that  are 
necessary  with  the  above  designs  of  engines. 
High  pressure  is  necessary  for  high  economy. 

Second — The  highest  possible  economy,  in 
luel  consumption  which  is  the  greatest  item 
of  cost,  in  the  operation  of  steam  power 
plants. 

Third — The  ability  of  a  Boiler  to  work  with 
economy  when  forced  beyond  its  rated 
capacity. 

This  Boiler  meets  the  above  requirements,  and  special  provision  is 
made  for  expansion  and  contraction. 
Built  in  units  ranging  from  100  to  500  horse  power 


OIL  WELL  SUPPLY  COMPANY 

PITTSBTJRGH,PA,  BOIIERDEPT.  OSWEGO  N.Y. 


MAIN  ERECTION  SHOP. 


Locomotive,  Horizontal  and 
Vertical  Tubular  Boilers, 
TanKs,  StacR,  etc. 

Samuel  Smith  C&  Son  Co.,  Paterson,  N.  J. 
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The  Vigilant 
Feed  Water 
Regulator 

has  been  on  the  market  as  a  practical 
success  longer  than  any  other.  It 
revolutionized  the  art  of  boiler  feed- 
ing. Our  first  customers  are  our 
customers  to-day.  It  controls  as 
closely  when  old  as  when  new. 

THE,  FULTON  PUMP 

GOVERNOR  has  no  equal. 

Send  for  catalog  with  list  of  users. 

THE  CHAPLIN-PULTON 
MANUFACTURING  CO. 

28-34  Penn  Ave.,  Pittsburgh,  Pa. 


IMPROVED 


Steam  Pressure  Regulator 


Suitable  for  any  boiler  pressure  and  will  deliver  accurately 
any  lower  pressure  from  one  to  within  a  few  pounds  of  the 
initial  pressure.  Used  on  steam-heating  apparatus,  slashers, 
jacket-kettles,  air  and  water  pumps;  on  steamships  for  deck 
machinery,  pumps,  supplying  steam  to  engines  at  lower  than 
boiler  pressure.  In  pulp  and  paper  mills  on  digesters  and 
on  the  dryers.  It  can  be  used  in  connection  with  exhaust 
steam  or  with  live  steam  only. 

Curtis  Engineering  Specialties. 
Send  for  Complete  Catalogue  of 

JULIAN  D'ESTE  COMPANY 

24  CANAL  STREET.  BOSTON  j 


m 


succeed  where  I  other 
devices  fail.   They  are 
adapted  for  high  or  low 
pressure.   Warranted  to 
make  a  tight  and  durable  joint. 
For  marine  Work  the   "Dart'*  is 
especially  desirable. 
Want  the  Booklet? 


1  EM. DART  MFG.  CO.  PROVIDENCES! 


Automobilism* 


Lending  articles  from  lead- 
ing  engineering  journals 
record  progress  in  Motor 
Vehicles.  See  the  Engi- 
neering Index  in  this 
magazine*  ......... 
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Austin  Fig.  "E"  Receiver  Separator 

FOR  LIVE  STEAM 


INLET  ) 


HORIZONTAL  TYPE. 


We  offer  to  ship  this  Separator  to  Responsible 
Parties  subject  to  30  Days'  trial,  during  which 
period  it  is  requested  that  every  known  test  be 
applied  in  order  to  determine  the  points  of 
advantage  proclaimed  to  your  own  satisfaction. 

TRY  AN  AUSTIN  SEPARATOR  30  DAYS 

NOTE  THE 

Increased  Engine  Efficiency 

Decreased  Fuel  Expense 

Safety  from  Cylinder  Explosions 

We'll  gladly  mail  an  Illustrated  Catalog. 


AUSTIN  SEPARATOR  CO. 

Detroit,  Mich.  26  Woodbridg'e  St. 


SWEETS  SEPARATORS 


deliver  live 
steam  99^2% 
dry  and  remove 

99%  of  oil  in 
exhaust  steam. 
Are  made  in 
all  styles  and 

sizes  and 
guaranteed 
in  every  way. 

Send  for  catalog. 


DIRECT  SEPARATOR  CO. 

218  GEDDES  ST.,        SYRACUSE,  N.  Y. 


The  Only  One 

All  Separators 
have  their  merits. 
But  the 

Stratton 
Separator 

is_  the  only  one  that 
will  take  care  of  a 
large  influx  of  water, 
positively  separate  it 
from  the  steam,  and 
keep  it  separated,  and 
so  long  as  the  drain 
pipe  is  open  no  water 
will  be  again  nicked 
up  and  carried  to  the 
engine.  That  involves 
considerably  larger 
proportions  and 
higher  first  cost.  But 
it  is  a  wise  invest- 
ment—  you  get  your 
money  back  over  and 
over  again. 

****** 

"Dry  Steam"  is  the  title  of  our  new  pam- 
phlet— written  by  a  distinguished  engineer — 
worth  money  to  every  intelligent  reader.  Free 
to  all  parts  of  the  world  on  request. 

GOUBERT  MFG.  COMPANY 

15  Liberty  Street,    *     -   New  York,  U.  S.  A. 
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GAS  COMPOSIMETER 

UEHLING  PATENT  j 


Ever  realize  that  20%  to  4o%of  heat 
developed  is  lost  up  the  chimney 
due  to  injudicious  or  careless  firing  ? 

This  loss  can  be  reduced  to  a  mini- 
mum by  having  positive  control  over 
the  firemen,  and  gives  him  the  means 
of  knowing  the  condition  of  his  fires 
at  all  times,  thus  enabling  him  to  supply 
the  coal  and  regulate  the  air  supply  in  such  a  man- 
ner to  get  the  maximum  efficiency  from  the  fuci. 

The  Uehling  Gas  Composimeter  indicates  the 
CO2  at  the  boiler  front  or  other  conspicuous  place 
for  the  fireman's  guidance  and  at  the  same  time 
makes  a  continuous  record  of  it  in  the  office  of 
the  superintendent  or  other  convenient  place. 

Our  booklet  on  this  subject  gives  diagrams 
from  actual  practice  and  may  be  the  means 
of  saving  you  many  dollars — send  for  it, 

UEHLING  INSTRUMENT  CO.  . 
Passaic,  N.  J. 


FREE! 


This  Valuable  Text  Book 

Contains  formulas,,  facts  and 
tables,  very  helpful  in  solving  prob- 
lems incident  to  friction  transmis- 
sion. 

This  company  makes  more  and 
better 

PAPER  &  IRON  FRICTIONS 
AND  PAPER  PULLEYS 

than  any  other  concern.  Let  us  show  you 
how  they  will  save  you  money  by  saving 
power  and  preventing  trouble. 

The  Treatise  on  Friction  Transmission 
will  be  sent  gladly  to  anyone  who  has  use 
for  it,  A  postal,  stating  occupation  and  firm 
with  which  you  are  connected  will  bring  it 
to  you  free. 

The  Roekwood  Mfg.  Co. 

1901  English  Ave. 

Indianapolis,  Ind.,  U.  S.  A. 


DE  LAVAL 


STSAM  TURBINE   DYNAMO,  O.  C,  11 0   H.  P. 

Steam  Turbine  Motors 
Steam  Turbine  Dynamos 
Steam  Turbine  Blowers 
Steam  Turbine 
Centrifugal  Pumps 
Electro-Motor  Centrifugal 
Pumps 

Send  for  Catalogue  No.  25 

De  Laval  Steam  Turbine  Co. 

Works  and  Sales  Offices,  TRENTON,  N.  J. 
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STOP 
RIGHT 
HERE! 


We  want  you  to  know  why  the 

"  Swart wout"  Cast  Iron 
Exhaust  Head 

is  away  ahead  of  any  other. 

ist — It  is  made  entirely  of  cast-iron  which  insures 

its  life  against  rust. 
2nd — It  is  so  simply  constructed  that  it  can't  get 

out  of  order. 
3rd — It  is  compact  and  ornamental. 
4th — It  whirls  the  oily  water  from  the  steam  through 
a  helical  gtiide  by 

Centrifugal  Force 

5  th — Dry  steam  only  escapes  while  the  oily  water 
(instead  of  spattering  grease  and  destruction) 
flows  orderly  and  cleanly  through  a  drip  pipe. 

6th — We  guarantee  it  to  completely  entrap  the  water 
and  produce  no  back  pressure  on  the  engine. 

Write  to-day  for  "Whirled  to  the  Top"  booklet. 
We  will  say  something  about  our  1 1  Swart  wout "  Steam  Separators 

next  month. 

THE  OHIO  BLOWER  CO. 

Sole  Manufacturers 

44.48  Michigan  St.  Cleveland,  O. 
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-HOS 


RUBBER 

COTTON,  rubber-lined 
LINEN,  unlined. 

FOR 

Acids 
Air 

Air  Brakes 
Air  Drills 
Brewers 
Chemicals 
Fire  Protection 
Gas 
Oil 

Steam 
Suction 
Water 

Rubber  Belting,  Packings,  Gaskets,  Valves, 
Mechanical  Rubber  Goods  of  every  description 

"■■522  (MANUFACTURED  BVJ 

BOSTON  BELTING  CO. 

James  Bennett  Forsyth,  Manfg.  Agt.  &  Gen.  Mgr. 
STON  NEW  YORK  BUFFALO  CLEVELAND  CHICAGO  CINCINNATI 


All  sizes  and  all  degrees  of  strength, 
adapted  for  all  purposes* 


Our  hose  combines  in  the 
highest  degree  —  flexibility, 
strength  and  durability. 


THE  BALL  ENGINE  CO., 
ERIE,  PA. 

Our  Corliss  Valve  Engine,  with  patented  non- 
releasing  gear,  is  superior  in  economy  to  the  slow 
speed  releasing  gear  engine.  Built  in  horizontal 
and  vertical  types. 

Send  for  our  25th  Anniversary  Booklet. 
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The  Wright  "Cyclone"  Exhaust-Head 

The  Exhaust-Head  with  Great  Internal  Area 

'Si 

HIS 
■Ml 

'•     &OME  people  have  experimented,  others  di covered  later 
at  great  financial  loss  and  a  few  figured  it  out  in  the 
beginning  that  you  positively  cannot  produce  a  satisfac- 
tory Exhaust  Head  without  great  internal  area,  because 
— Back  pressure  is  a  knockout  blow  to  any  Exhaust 
Head  and  the  only  way  to  prevent  it  is  to  use  more  mate- 
3jM    rial  in  order  to  provide  the  area  necessary  to  perfect  re- 
sults.  That's  why  the  "Cyclone"  isn't  the  cheapest  Head 
on  the  market.    Cyclone  Exhaust=Heads  are  provided 
with  greater  internal  area  than  any  other  make,  hence 
our  guarantee  of  no  back  pressure.   Cyclone  Heads  are 
i  fyMt    built  for  long  service.     Extra  heavy  Galvanized  steel 
plate  is  used  throughout.    Outer  shell  is  coated  with  rust 
proof  paint.    Drip  Pipes  are  of  Copper,  Waste  Flange  of 
Heavy  Brass.   Protect  your  roofs  and  walls  from  decay, 
and  stop  the  Nerve  Racking  Noise  from  exhaust  steam 
j^^^^g         by  installing  Cyclone  Exhaust- Heads. 

Would  You  like  us  to  submit  Catalog  and  Price  List? 

WRIGHT  MANUFACTURING  CO. 

Detroit,  Mich.                                                26  Woodbridge  St, 

SUCTION  GAS  PRODUCERS  ™  BITUMINOUS  COAL 

and  Producer  Gas  Engines  Produce  the  Cheapest  Power 

Send  for  Particulars 

WILE  POWER  GAS  CO.,  Rochester,  N.  Y. 


THE  INDUSTRIAL  ENGINEERING  CO. 

CONSULTING  ENGINEERS 
Designers  of  Power  Plants,  Commercial  Motor  Cars  and  Gas 
and  Gasoline  Engine  Driven  Railway  Cars 
CLEVELAND,  O. 
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Very  Simple. 

"I  put  the  water  and  the  heat 
in  a  box  together,"  replied  a 
well-known  inventor,  when 
asked  how  he  heated  water  so 
quickly  and  cheaply. 

WEBSTEB 
FEED-WATER  HEATERS 
AND  PURIFIERS 

work  on  exactly  this  simple  plan, 
— direct  contact  of  the  water 
with  the  steam.  It's  plain  com- 
mon-sense. How  can  any  heater 
with  metal  between  them  pos- 
sibly heat  as  well  as  the 
Webster  ? 

P.  S. — This  comtndrum  has 
no  answer. 

Write  to-day  for  booklet  4  F. 


Warren  Webster 

Co. 

Camden,  N.  J. 

.      __  — — j 

Leviathan  Belting 

For  the  Elevator,  or  Conveyor, 
Rock  Crusher,  Oil  Rig,  or  Stamp 
Mill,  for  the  Steam  Dredge;  in 
short  for  any  possible  duty  where 
the  work  is  extra  severe,  Levia- 
than never  fails  to  save  money 
for'its  user.  Let  us  mail  you  some 
highly  pertinent  Leviathan  facts? 


I  Main  Belting  Company  | 

Sole  Manufacturers 
1225- 1 241,  CARPENTER  STS.,  PHILA. 

55-57  Market  St.,  CHICAGO 
120  Pearl  St.,  40  Pearl  St., 

BOSTON  BUFFALO 
309  Broadway,  NEW  YORK 


TN  the  engine  room 
equipped  with  the 

WHITE  STAR 

CONTINUOUS  H 
OILING  -**TWiifl 
SYSTEM 


There  is'  no  waste 
of  oil ;  waste  of 
time  ;  waste  of 
waste ;  bearings 
running  hot  or  oil-soaked  floors  -  everything 
neat  and  satisfactory. 

But  one  handling  of  oil — from  barrel  to 
•ystem. 

W?  install  systems  for  any  size  power 
plant,  or  furnish  entire  equipment  with 
working  plans  for  erection. 

Booklet  "B"  will  Interest  you. 


PITTSBURGH  GAGE  & 
SUPPLY  CO. 
PITTSBURGH,  PA. 

Eastern  Representatives: 
Vandyck  Churchill  Co.,  8  Dey  Street,  New 
York,  and  The  Bourse,  Philadelphia. 


*  OIL  FILTRATION  EXPERTS  * 
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THE  BERRYMAN 


FEED  WATER 
HEATER  AND 
PURIFIER 
Provided  with 
U-Shaped  Tubes 
IT  NEVER  LEAKS 
Highest  Grade  only 


Our  catalogue  contains  the 
representative  names  of  a 
large  number  of  contented 
buyers  of  Berryman  Heaters, 

built  by  us  in  the  last  thirty 
years,  sent  free  on  application 

I.  B*  DAVIS  &  SON 

HARTFORD,  CONN* 


THE 


A  SIGNIFICANT  FACT 


(Bngfau  pat. nr.-.i  ■ 

70%  of  our  Self-Oiling  Engines  sold 
during  the  past  three  months  have 
been  purchased  by  concerns  who  have 
purchased  Engines  of  the  same  type 
before. 

Shall  we  send  you  descriptive  matter? 


American  Blower  Co.,  Detroit 

New  York     Chicago     Atlanta  London 


Earning 
Power 

OF 

Cochrane 
Heaters 


The  earning  power  of  all 
Cochrane  Heaters  now  in  service 
averages,  per  heater,  every  year, 
not  less  than  twice  the  selling 
price  of  the  heater.  This  is  a 
most  conservative  estimate,  cov- 
ering not  only  what  they  can  do 
but  are  doing,  and  it  does  not 
include  the  hundreds  of  thou- 
sands of  tons  of  coal  that  would 
have  been  burned  in  addition  if 
it  had  not  been  for  the  purifica- 
tion which  these  Cochranes  gave 
to  the  boiler  feed  supply. 

Millions  and  millions  of  gallons 
of  extra  water  would  also  have 
had  to  be  pumped  or  paid  for 
but  for  the  fact  that  these 
Cochranes  saved  the  exhaust 
condensed  in  accomplishing  the 
heating. 

So  much  for  what  Cochrane 
heaters  are  doing.  Now  they 
will  do  the  same  for  you,  and  in 
their  installation  you  will  obtain 
the  best  possible  results  from  the 
conditions  which  prevail  in  your 
plant,  for  we  bring  to  your  aid 
the  experience  gained  in  connec- 
tion with  plants  aggregating 
millions  of  H.  P.,  and  this  assist- 
ance may  be  worth  more  to  you 
than  the  cost  of  the  apparatus. 

The  successful  heater  took 
years  to  develop.  It's  the  one 
the  steam  using  public  wants — 
it's  the  one  you  want— it's  the 
Cochrane. 

One  plant  in  particular  comes 
to  mind.  Their  Cochrane  Heater 
cost  less  than  $8,000  installed 
— we  guaranteed  to  save  them 
$35  coo  per  year — they  are 
saving  $30,000  each  year. 

Harrison  Safety  Boiler  Works, 

3138  N.  17th  St.,  Philadelphia,  Pa. 
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OTIS 

i,    Tubular  Feed- Water  Heater,  Oil  Sepa- 
rator and  Purifier 


Is  guaranteed  to  deliver  the  water  to  the 
boiler  at  boiling  temperature  (2100  to  2120). 
It  will  also  extract  the  oil  from  the  exhaust 
so  that  the  steam  after  passing  through  the 
heater,  may  be  used  for  heating  purposes, 
and  the  condensed  water  returned  to  the 
boiler  without  any  additional  elimination. 

Give  the  Otis  a  trial,  and  if  you  don't 
find  it  satisfactory  we  will  pay  the  freight 
and  carriage  both  ways. 


The  Stewart  Heater  Company 

218  Norfolk  Avenue,  ^  BUFFALO,  N.  Y.,  U.  S.  A. 


WAIN  WRIGHT     FEED     WATER  HEATERS 

Expansion  Joints,     Send  for  Catalogue  No.  6 
Alberger    Condenser  Company 

<>5  Liberty  Street,  New  YorK 


Branch  Office 

205  La  Salic  StreK,  Chicasro 


WE-FU-GO. 

WATER  SOFTENI 

roK  nvft  new  Cat*  1  a  cut. 

FlLTCRS  AND  FILTERING  SYSTEMS 

WM.  B.  SCAIFE  &  SONS  CO. 


SCAIFE 


irouNoto  no?1       Pittsburg,  Pa. 


Hoppes  Feed-water  Heaters,  Puri- 
fiers, Oil  Eliminators  and  Steam 
Separators        &        &  & 

SEND  FOR  CATALOGS 

Hoppes  Mfg.  Co.,  OSmS^SSX 


Read  the  Factory   K£*  PerfectIy satisfied  with  y°ur  owa  system- 


Manager  and  Accountant 


$5.00. 

THE  ENGINEERING  MAGAZINE; 

140  Nassau  Street,  New  York 
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SMOKELESS 


AUTOMATIC 


LABOR  SAVING 


GREEN 
TRAVELING  LINK 
GRATES 

MANUFACTURED  BY 

GREEN  ENGINEERING  COMPANY, 

503  WESTERN  UNION  BUILDING,  CHICAGO,  ILL. 

OVER  500,000  H.  P.  IN  USE 

GOLD  MEDAL  Awarded  Louisiana  Purchase 
Exposition,  1904 


GAS 

ENGINE 

VALVES 


Finished  ready  for  grinding — 
made  by  a  special  process, 
with  Machinery,  Nickel  or 
High  Carbon  Steel  heads. 
Material  and  labor  saving 
permit  us  to  make  a  reduced 
cost  to  you. 

Write  and  find  out  about  it 


THE  CLEVELAND  CAP  SCREW  CO. 
CLEVELAND,  OHIO 


WHEELER  BAROMETRIC  JET  CONDENSED 


WHEELER  CONDENSER  &^ 
ENGINEERING  COMPANY 

43  Broadway,  New  York    Works:  Carteret,  N.  J. 

SURFACE,  BAROMETRIC 
AND  JET  CONDENSERS 

"VOLZ"  PATENT  COMBINED  SURFACE 
CONDENSER  AND  FEED  WATER  HEATER 

FEED  WATER  HEATERS 

"BARNARD-WHEELER"  WATER  COOLING  TOWERS 

EDWARDS  AIR  PUMP 
CENTRIFUGAL  PUMPS 
ROTATIVE  DRY  VACUUM  PUMPS 


CATALOGS  ON  REQUEST 


CHICAGO 
LONDON 


ATLANTA 
YOKOHAMA 


CINCINNATI 
TRIESTE 


SAN  FRANCISCO 
PARIS 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Theory  vs.  Practice 


For  years  the 
automatic  con- 
trol of  feedwater 
to  boilers  was 
considered  im- 
possible and  im- 
practicable, 

But  To-Day 
It's 
Different 

800,000  H.  P. 
oilers  in  over 
2,000  of  the 
World's  largest 
plants  are  equip- 
ped   with  the 

WILLIAMS 
SAFETY  FEED 

WATER 
REGULATOR. 


Discounts    its  cost  TWELVE  TIMES  PER 
YEAR  IN  FUEL  ECONOMY,  labor  saved 
and  increased  boiler  efficiency. 

Can  You  Afford  Its  Absence 
From  Your  Plant? 


Have  YOU  a 

TRAP? 

With  a  service  record  of 
three  years  without  re- 
pairs ? 

That  will  do  the  work 
of  any^  three  traps  of 
equal  size  ? 

That  works  without 
waste  and  is  steam  oper- 
ated? 


YOU  HAVE  NOT  UNLESS 

IT'S  A  WILLIAMS. 


THE  LIFE  OF  YOUR 
PUMPS 

Depends  on  Their  Treatment. 
Give  Them  a  Uniform  Control 
and  They  Will  Give  You  Service. 
Williams  Governor  Will  Operate 
Them  With  a  Maximum  Vari- 
ation of  Less  than  2  Pounds 

Get  Our  New  Publication  No.  86. 


THE  WILLIAMS  GAUGE  GO. 

PITTSBURC,  PA. 

NEW  YORK      BOSTON      CLEVELAND  CHICAGO 


WISE   ENGINEERS  PREFER 
THE  SQUIRES  TRAP 
because  it  is"getatable." 


Did  you  ever  disconnect  two 
unions,  lift  a  heavy  trap  onto  a 
bench,  take  out  'steen  studs  and 
break  a  packed  joint  to  see  why  the 
valve  leaked?  Then  after  making  a 
new  gasket,  put  everything  together 
again?  A  trap  that  must  be  inspect- 
ed that  way  is  hard  on  the  nerves. 

The  Squires  is  different.  If  the 
valve  should  leak,  which  isn't  likely 
to  happen  once  in  a  year,  you  can  put 
in  a  new  one  or  inspect  the  old  with 
the  aid  of  nothing  but  two  hands  and 
a  wrench.  The  valve  mechanism  is 
so  easy  to  get  at  that  you  can  have 
the  trap  going  again  in  five  minutes, 
good  as  the  day  it  started.  The 
packed  joint  stays  put  because  the 
trap  body  does  not  contain  collapsi- 
ble floats,  delicate  joints,  corrodable 
levers  or  other  balky  jiggers. 

Write  for  our  Steam  Trap  Catalog 
"EM"  which  tells  a  few  things  about 
Squires  traps,  also  Squires  Feed 
Water  Controllers,  Reducing  Valves 
and  Pump  Governors. 

The  Strong,  Carlisle  &  Hammond  Co., 

330  Frankfort  Ave.,  Cleveland,  Ohio. 
140  Center  St.,  88  Broad  St., 

New  York.    !%£™2Zg$  Boston. 
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THE  GOLDEN  PATENT 

High  and  Low  Pressure 

TILTING  STEAM  TBAP 

SIMPLE— POSITIVE— DURABLE 

For  all  pressures,  up  to  and  including  275 
lbs.  A  revolution  in  Steam  Trap  Construc- 
tion. One  valve  for  all  pressures  and  of 
enormous  capacity.  No  floats,  no  valves, 
no  buckets  inside  of  traps ;  all  working 
parts  outside.  Compensating.  Roller  bear- 
ing in  lever.  No  Shock  or  Jar,  hence  no 
wrenches  required;  simply  tighten  up  trun- 
nion nuts  by  hand  is  all  that  is  necessary. 

The  Heaviest  Line  of  Automatic 
Valves  and  Traps 

EVER  PRESENTED  TO  THE  TRADE 

GOLDEN-ANDERSON  VALVE  SPECIALTY  CO. 
Offices:  1014  Fulton  Bldg.,  Pittsburg,  Pa. 


U/HY  use  a  non-return  steam  trap  ?  It  simply  allows 
the  water  to  escape  to  the  atmosphere,  or  to  a 
tank  to  be  returned  with  a  pump  to  the  boiler.  All 
this  can  be  done  with  the  ALBANY  RETURN  TRAP,  with- 
out the  aid  of  a  pump,  and  at  the  same  time  effect  a 
saving  of  fully  one-fouith  of  the  heat  units.  It  has 
been  doing  this  for  the  past  35  years. 

ALBANY  STEAM  TRAP  CO. 

Class  A.  Return  Trap.  ALBANY,  N.  Y. 

Established  1870     Frederick  Townsend,  Pres.        J ames  H.  Blessing.  Gen.  Mgr. 


The  McDaniel  Improved  Steam  Trap 

DISCHARGES  CONTINUOUSLY  AND  NEVER  BLOWS  STEAM. 

MADE  EXTRA  HEAVY  FOR  HIGH  PRESSURE. 
We  also  manufacture  Reducing  Valves,  Exhaust  Pipe  Heads,  Sepa- 
rators for  Live  and  Exhaust  Steam,  Blow  Off  Valves,  Relief  Valves, 

Ejectors,  Etc.  Send  for  Catalogue. 

Watson  &  McDaniel  Co.,  I4JSoMaPi. 


THOUSANDS 

OF  GEIPEL  STEAM  TRAPS  IN  USE 

FOR  ALL  CLASSES  OF  SERVICE 
THORPE,  PLATT  &  CO. 

97  CEDAR  STREET,  NEW  YORK 


lational  Superheater  Co.  43Ccdar  St.,  New  York 
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More  About  Top 
Headers. 

The  branch  pipe,  the  pipe  running 
across  the  top  in  the  above  picture, 
identifies  a  Green  Fuel  Economizer, 

It  serves  to  collect  the  hot  water  from 
the  top  headers  and  conduct  it  to  the 
outlet  connection.  In  a  former  adver- 
tisement we  showed  why  this  branch 
pipe  is  essential  to  a  successful  econ- 
omizer. 

If  the  branch  pipe  be  omitted  and  the 
headers  open  directly  to  one  another  by 
metal-to-metal  or  gasketed  openings, 
individual  sections  cannot  be  removed 
without  disturbing  the  others,  for  if  the 
headers  are  pressed  tightly  enough  to- 
gether to  be  watertight  they  must  be 
moved  apart  again  before  one  can  be 
taken  out  or  replaced.  In  a  Green  Econ- 
omizer, after  unbolting  the  flanged  con- 
nection with  the  branch  pipe,  any  sec- 
tion may  be  replaced  without  disturbing 
the  others. 

In  economizers  where  the  headers 
join  directly  to  each  for  a  water  passage, 
they  must  not  touch  anywhere  else 
along  their  length,  for  if  they  do  the 
water  joint  will  be  thrown  out  of  line. 
Consequently,  a  crack  must  be  left  be- 
tween them  and  an  additional  covering 
put  on  top.  This  costs  money  and  also 
makes  it  inconvenient  to  get  at  the 
hand  hole  plates  in  the  headers.  In  such 
economizers  the  gaskets  used  to  pack 
the  joints  between  the  headers  are 
affected  directly  by  the  heat  of  the  gases 
and  always  give  trouble  With  the  Green 
Economizer  only  metal-to-metal  joints 
are  used  inside  the  economizer  chamber. 

We  learned  by  experience  how  to 
make  good  economizers. 

Ask  for  Book  "E  G,"  also  our  New 
Fan  Catalog  ,P 

The  Green  Fuel  Economizer  Co. 

Matteawan,  N.  Y. 

GEO.   M.   GIBSON  COA 


EQUIPMENT 


Feeds  oil,  drop  by  drop, 
only  as  required 

IT  The  obtaining  of  every  unit  of 
energy  from  a  prime  mover  cannot 
be  accomplished  without  proper 
lubrication.  Science  demands  not 
the  flooding  of  oil,  but  the  proper 
feeding  of  the  same. 

IT  We  have  data,  at  the  service  of 
engineer  and  layman  alike,  which 
will  go  far  to  prove  that  the  use  of  a 
Rochester  Force  Feed  Lubricator 

will  bring  about  a  decided  economy, 
both  in  the  use  of  oil  and  fuel. 

IT  We  shall  be  glad  to  send  a 
Rochester  Force  Feed  Lubricator 

with  all  necessary  connections  on 
thirty-days  trial. 


GREENE,  TWEED  CO. 
109  Duane  Street 
Mew  York 
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LEATHER      ^f^f  PACKINGS 


Try  Them 

For 

«^£r  Hoists,  Jrir  Drills, 
Hydraulic  Jacks 
and  all  special  machinery. 

Write  for  descriptive  Catalogue 
and  Samples 

DETROIT  LEATHER 
SPECIALTY  CO., 

SS  Beecher  Jive.,  Detroit,  Mich. 


TTURBINE  BLOWERS  for  gas  works, 
*  foundries  and  torge  shops.  Require 
less  steam,  oil,  attention  and  space  than 
steam  engines.  No  belts  or  reducing  gears. 
Speed  adjustable  to  air  pressure  desired. 
Regulation  close.  Started  and  stopped 
quickly.    Air  pressure  4  to  16  ounces. 

Illustration  shows  a  30  horse  power  Kerr 
Turbine  with  extra  heavy  blower  for  12 
ounce  pressure.  Floor  space  28  x  72  inches. 
Weight  complete  3000  pounds. 

KERR  TURBINE  COMPANY, 

Welisville,  N.  Y. 
B.  Remmcrs  &  Sons,  325  Bourse  BIdg.,  Phila.,  Pa. 


FAN SOF  THE  DEPENDABLE  SORT 


We  are  prepared  to  furnish  and  install  complete 
apparatus  for  Heating,  Ventilating,  Drying  and 
Mechanical  Draft  work.  Our  Engineers  and  Sales- 
man are  at  your  disposal.  Write  for  catalogue  and 
prices. 


MASSACHUSETTS  FAN  Ca  w£S!tr« 
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All  our  efforts  are  directed  to  doing  everything  "  just  a  little  better.**  This  time  we  take 
the  old  style  composite  disk  valve  and  eliminate  all  their  -undesirable  features,  put  a  little 
strength  here,  simplify  it  there,  make  it  easier  for  inspection,  or  the  renewal  of  the  disk,  and 
the  result  is  the  "  Union  Composite  Disk  Valve  "—an  up-to-date  valve,  unequaled  for  medium 
steam  pressure  and  hot  water  heating. 

One  of  the  notable  points  of  the  "  Union  "  is  the  large  hexagon  swivel  nut  that  holds  the 
trimmings  to  the  body,  it's  so  easily  removed.  We  know  the  booklet  will  interest  you.  ShalJ 
we  send  it  ? 

Depots:— 95  Liberty  St.,N.  Y.j  518  Arch  St.,  Phila.j  Cor.  High  and  Congress  Sts.»  Boston. 


THEW^POWELLCO. 


2525-2531  SPRING  GROVE  AV 

CINCINNATI,  OHIO 


THE  ENGINEERING  INDEX. 


^HE  feature  of  The  Engineering  Magazine 
which  distinguishes  it  from  any  other  pub- 
lication in  the  world  is  its  Review  and  Index 
to  the  entire  range  of  current  literature. 
This  presents,  first,  a  forceful  review  of  the  most 
important  articles  which  have  appeared  during  the 
month  in  every  part  of  Great  Britain,  the  Colonies, 
the  Continent  and  the  United  States;  second,  a  brief 
abstract  of  every  leading  technical  article  printed 
anywhere  during  the  month ;  and,  third,  we  supply, 
at  a  trifle  of  costf  the  full  text  of  every  article  thus 
indexed.  This  body  of  literature  no  man  who  has  to 
plan  or  buy  for  any  engineering  work  can  afford  to 
ignore — nor  attempt  to  master  by  any  other  means 
than  by  this  service. 

The  leading  articles  make  The  Engineering  Mag- 
azine invaluable.  The  Review  and  Index  of  the 
World's  Engineering  Press  make  it  indispensable. 


THE  ENGINEERING  INDEX. 
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WILLIAMS 
REGRINDING 
VALVES 

are  the  long  service  kind, 
the  dependable  kind.  The 
kind,  if  you  want  to  repack 
quickly,  you  can  do  so  with- 
out shutting  off  the  whole  I 
line;  for  they  can  be,  re- 
packed with  the  valve  wide 
open  under  a  full  pressure  of  steam  or  water, 
without  danger  of  scalding  or  burning. 

Again,  if  they  need  regrinding,  a  simple 
operation  will  quickly  make  them  as  good  as 
new,  without  special  tools  and  without  remov- 
i&g  the  valve  from  the  line  or  breaking  a  con- 
nection.  All  the  internal  parts  are  so  made  that 
they  resist  wear  and  tend  to  prolong  the  life  of 
the  valve.    Be  wise  and  get 

WILLIAMS  VALVES 

"Ask  your  Dealer,"  or  if  he  does  not  handle  them  write  us  direct. 

THE  D.  T.  WILLIAMS  VALVE  CO. 

CINCINNATI,  OHIO. 

Manufacturers  of  High  Grade  Engineering 
Specialties. 
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Manufacturers  ot 

IRON  PIPE 

FITTINGS 

BRASS  AND  IRON 

VALVES 
COCKS,  Etc. 

For  Steam,  Water,  Gas, 
and  Oil 


J  GENERAL  OFFICE: 
FRICK  BUILDING 
PITTSBURGH,  PA. 


si 


Our  New  Hockfeldt  Eclipse 
Back  Pressure  Valve 

is  the  only  valve  on  the  market  to-day 
which  can  be  changed  to  use  from  a  con- 
densing to  a  non-condensing  system  by 
simply  opening  and  closing  a  small  con- 
trolling valve.  Impossible  to  hammer 
should  your  vacuum  break. 

Send  for  prices,  blue  prints  and  cata- 
logues. 

THE  JOHN  DAVIS  CO. 

Chicago,  III. 


The  function  of  this  filter  is 
to  prevent  oil  getting  into  your 
boilers,  and  is  used  wherever  a 
condenser  is  used. 

It  is  extensively  used  both  on 
land  and  sea. 

Send  for  illustrated  circular  giving 
details  and  list  of  principal  users. 

ROSS  VALVE  CO. 

TROY,  N .  Y. 
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Causes  of  Leaky  Valves 

\A7E  are  distributing  a  poster  entitled 
^*  "The  Abuse  of  Valves,"  written  by- 
Mr.  R.  T.  Crane,  pointing  out  the  most 
common  practices  which  lead  to  leaky 
valves,  and  giving  a  few  simple,  practical 

Directions  for 

Avoiding  Them 

Copies  of  this  poster  will  be  sent  free  to  all 
users  of  valves  who  will  write  us  mention- 
ing this  paper.  Tacked  up  about  a  plant 
where  the  men  can  read  them,  these  posters 
will  undoubtedly  result  in  the  elimination 
of  much  of  the  expense  and  annovance  due 
to  valves  leaking. 

CRANE  CO. 

CHICAGO 

ESTABLISHED  1855 
BRANCHES    IN    PRINCIPAL  CITIES 


COOLING  TOWERS 

Fan  and  Natural  Draft 

GEORGE  J.  STOCKER 

2833  S.  KingshighwayBoul.,  St.  Louis,  Mo. 
Write  for  Catalogue 


AUTOMOBILES 


/CONSULT  the  Engineering 
Index  in  this  Magazine 
for  numerous  valuable  papers 
on  Automobiles. 

Send  for  a  Sample 
copy  of  the  INDEX. 


THE  ENGINEERING  MAGAZINE 

140-142  Nasssau  Street,  New  York 


**£LASS  W"  Valve  is  very 
sensitive  in  operation, 
fluctuations  in  source  of  supply 
do  not  affect  regulation  after 
the  valve  is  set.  Uniform  de- 
livery pressure  is  maintained 
regardless  of  initial  pressure. 

Send  for  a  Catalog  of  pressure 
regulating  and  kindred  devices, 
including  Foster  Relief  or  Free 
Exhaust  Valves,  "Class  Q"  and 
"Class  QH»  Valves,  Non-Return 
Stop  Valves,  Back  Pressure 
Valves,  Pump  Governors,  etc. 


Foster  Engineering  Co* 

NEWARK,  N.  J. 
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QUALITY  combined  with  the 

MOST  APPROVED  DESIGN 
and  CAREFUL  WORKMANSHIP 

Are  the  features  that  have  main- 
tained the  high  reputation  of 

LUNKENHEIMER 
REGRINDING  VALVES 

FOR  HALF  A  CENTURY 

They  are  the  ORIGINAL 

REGRINDING  VALVES 

and  are  universally  acknowledged 
THE  BEST 

Your  local  dealer  should  have  them.   If  not,  write  us. 


THE   LUNKENHEIMER  COMPANY 

Largest  Manufacturers  of  High-Grade 
Engineering  Specialties  in  the  World. 


GENERAL  OFFICES  &  WORKS 


CINCINNATI,  OHIO,  U.S.  A. 

NEW  YORK  Branches  LONDON,  S.  E. 
66-68  Fulton  St.  18  35  Great  Dover  St. 


STAR 


BRASS  MANUFACTURING  CO.'S 

Extra  Heavy,  Renewable  Seat  and  Disc 

GLOBE  AND  ANGLE  VALVES 

are  all  tested  to  1,000  lbs.  cold  water  before  being  shipped  to 
customer.  They  are  renewable  in  every  part,  also  absolutely 
leak  proof.  Made  from  our  special  high  grade  steam  metal 
and  guaranteed  for  the  highest  pressure. 

MANUFACTURED  BY 

STAR  BRASS  MANUFACTURING  COMPANY 

108-114  E.  Dedham  Street,  BOSTON,  Mass. 

Branch  Office,  70  CortUndt  St.,  New  York  City 
"  "        28  New  Bridge  St.,  London,  Eng. 


TANK^k       AID      SMOKE-STACKS,   WATER  PIPE,   AIR  PIPE,  MIXING  TANKS, 
HOT  WATER  TANKS,  with  and  without  Steam  Coils,  Filters,  Con- 
DPf  PIVplJC        tractors*  Specialties  and  Heavy  Sheet  Steel  and  Sheet  Iron  Work  of  every 
I\L*VsL~l  T  t~IWf      description.     Galvanizing  for  the  Trade. 

L-  O.  KOVEN  &  BROTHER,  50  Cliff  St.,  New  York,  U*  S.  A. 

WORKS,  JERSEY  CITY,  N.  J.  CABLE  ADDRESS,  "  KOVEN LO." 


IT  GROWS  APACE. 


The  Engineering  Index  in  this  Magazine  now  indexes  the  engineering 
journals  in  Spanish  and  Italian,  as  well  as  in  English,  French  and  Ger- 
man.  The  progressive  engineer  can  no  longer  get  along  without  it. 
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VALVES 

FOR  AIX 
PURPOSES. 


We  are  prepared  to  furnish  reliable  information  -and  estimates  re- 
garding Valves  for  Steam  Power  Plants,  Steam  Power  Tractioa 
and  Lighting  Stations,  Pumping  and  Heating  Work,  Water  Works 
and  Fire  Protection  Systems,  Steamships,  Refrigerating  Plants, 
Blast  Furnaces,  Steel  Mills  and  Gas  Works.  Electrically  Operated 
Valves,  Fire  Hydrants. 

CHAPMAN  VALVE  MFG.  GO. 

General  Office  and  Works: 
INDIAN  ORCHARD,  MASS. 


AGENTS 


Boston,  94  Pearl  St.  Chicago,  1628  Monadnock  Building 

New  York,  28  Piatt  St.  St.  Louis,  Chemical  Building 

Philadelphia.  18  No.  7th  St.  Cleveland,  g7-gg  Superior  St. 

San  Francisco,  63  First  St.  Pittsburgh,  914  Farmers1  Bank  Bldg. 


THE  HANCOCK  VALVE 

Designed  for  the 

STEAM  USER 

With 

VALVE  TROUBLES 

For  All  Pressures 
For  Superheated  Steam 
For  Blow-off 


A  trial  order  will  prove  its  merits 
THE 

Hancock  Inspirator  Company 

85-87-89  Liberty  St.     Takata  &  Co.  Tokio 
NEW  YORK  Agents  for  Japan 

22-24-26  S.  Canal  St. 
CHICAGO 
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THeE  Latest 
Foundry  Riddle 

Look  at  the  extra  braces — three  of 
them  made  of  galvanized  iron — at 
the  points  where  a  riddle  usually 
gets  weak  first. 

Not  only  do  these  braces  on 


Write  for  Circular  H-igo 


The  Rockwell 

strengthen  these  points,  but  they  bind  the  wire  cloth  even 
more  securely. 

You  will  find  THE  ROCKWELL  will  suit  you  better  and  prove  a  saving 
to  you  as  they  will  last  at  least  three  times  as  long  as  the  old  style,  and 
cost  but  very  little  more. 

Let  us  quote  you  prices 

©6c  S.  Obermayer  Co., 

Factories  : 

cHi^r"  Cincinnati,  O. 

Pittsburg 


Fly  Wheels 
Pulleys 
and 


like  castings — finished  or  rough 
— large  or  small — single  pieces  as 
heavy  as  30  tons.  We  have  many 
substantial  patterns,  and  we've 
been  turning  out  sound,  smooth, 
strong  castings. 

Let  us  quote  you 

H.  W.  Caldwell  &  Son  Co. 

Chicago,  17th  St.  and  Western  Ave. 

New  York,  95  Liberty  St. 
Woodward,  Wright  &  Co.,  Ltd., 
New  Orleans. 


Queen 
Pyrometers 

— FOR— 

Stacks,  Glass  furnaces, 
Potteries,  ILtc. 

Queen  Mercurial  Pyrometer— to  1000°  F. 

Queen  Gauntlett  Pyrometer— to  1500°  F. 

Queen  Optical  Pyrometer — 1200°  F.  to 
3500°  F. 

Queen  Siemens  Pyrometer — to  2000°  F. 

Queen  Electrical  Pyrometer — to  3000°  F. 

Queen  Hobson  Pyrometer— to  1800°  F. 

High  Grade  Technical  Ther- 
mometers  for  all  purposes. 

Our  catalogues  are  explicit  and  valuable 
to  every  engineer  and  manager  who  needs 
to  understand  the  use  of  these  instruments. 
Free  on  application. 

QUEEN  (EL  CO. 

1010  Chestnut  St.  Philadelphia. 
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herAEUSLeCHATELihr 

UROMETER 


For  Absolute  Control  of  Temperatures  in  all  Branches  of  Steel 
and  Iron  Manufacture. 

For  Measuring  Temperatures  between  o  and  1600  degrees  Cel- 
sius; equal  to  2920  degrees  Fahrenheit. 

Recommended  by  the  Highest  Authorities.  Exact,  Durable, 
Easy  to  Understand  and  to  Handle,  and  Moderate  in  Price. 

Successfully  used  in  establishments  for  the  manufacture  of 
IRON,  STEEL  and  OTHER  METALS,  particularly  for  HARDEN- 
ING and  ANNEALING;  also  for  MOLTEN  METALS,  Cartridges 
and  Ammunition,  Brick,  Pressed  Brick,  Terra  Cotta,  Pottery,  Por- 
celain, Stoneware,  Chamotte,  Cement,  Glass,  Chemicals,  Gas,.  Ac- 
cumulators; and  by  BOILER  INSPECTORS,  Schools  and  Colleges. 

Descriptive  Pamphlet  on  Application.   References  on  Request. 


Heraeus  Patented 

FUSED  QUARTZ  GLASS  ARTICLES 

of  Every  Description 

Heraeus  Patented  Fused  Quartz  Glass  can  be  heated  to  a  red  or  even  a  white 
heat,  and  then  plunged  into  cold  water  without  any  effect  whatsoever. 

The  Heraeus  Patented  Fused  Quartz  Glass  is  not  affected  by  any  changes  of 
temperature,  however  sudden  or  extreme  they  may  be,  and  has  a  co-efficient  of 
expansion  of  only  Vvx  that  of  Platinum. 

Heraeus  Patented  Fused  Quartz  Glass  has  a  specific  gravity  of  only  y10  that 
of  Platinum. 

Heraeus  Patented  Electrical  Furnaces 

For  Laboratory  and  Experimental  Use. 

Pamphlet  and  References  on  Application. 


CHARLES  ENGELHARD, 
41  Cortlandt  St.,     -     -     -     New  York. 
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i 


UNEQUALL 


E  D 


Se/ic/  for  Catalogue  **E*'  which  lists  wire  screen 
with  the  size  of  the  opening  or  space  between  the 
wires  in  each  mesh  and  size  of  wire* 

The       S,  TYLER  COMPANY,  Cleveland,  Ohio,  U,  S-  A* 


Grand  Prize  Award  at  World's  Fair  in  St.  Louis. 
Oldest  Makers  of  Portable  Well  Drills. 


Kl 


ON 


Blast    Hole  Driller 

For  work  in  heavy  It.  Ii.  Cuts  and  Canal  Excavation,  Concrete 
Piling,  River  and  Harbor  Exploration,  Mineral  Prospecting, 
Coal  Testing,  etc. 
1st.— It  is  SELF-MOVING.    Back  Geared  for  Hill  Climbing. 
2d. — THE  KEYSTONE  CROSS  TUBULAR  BOILER  is  a 
quick  steamer,  burns  any  fuel  and  NEVER  REQUIRES 
SWABBING. 

3d.— It  is  the  SPEEDIEST  DRILL  MADE.  Delivers  sixty 
three-foot  strokes  per  minute. 

4th.— It  has  a  FRICTION  TOOL  HOIST,  which  will  with- 
draw tools  instantly  from  a  caving  foundation,  without 
stopping  engine. 

5th.— It  has  an  arrangement  of  TWO  SPUDDING 
SHEAVES,  instead  of  one,  which  saves  50  per  cent,  of 
wear  on  cable. 

6th.— The  MATERIAL  and   WORKMANSHIP    are  the 
best  obtainable    Our  tools  have  to  stand  up  under  the 
"KEYSTONE  GAIT." 
Tth.— It  is  BUILT  FOR  HARD  SERVICE.    Some  of  our 

*  rigs  have  been  in  constant  use  for  twenty-five  years, 
8th.— It  is  sold  under  the  KEYSTONE  GUARANTEE. 
Catalog  No.  4  of  CONTRACTORS'  DRILLING  MACHINERY  will 

be  sent  on  request. 
We  manufacture  the  standard  KEYSTONE  line  of  Portable 
Water  Well  Drillers,  Mineral  Prospecting,  and  Placer  Gold 
Testing  Machines  and  heavy  Oil  Rigs  for  depths  of  1000  to 
2500  feet.    See  Catalogs  No.  1,  No.  2  and  No  3. 

KEYSTONE  TRACTION  DRILL  C0.Bear  ™'s- 


Penn. 

NEW  YORK  OFFICE:    170  BROADWAY. 


is  the  feature  that  most  drill  runners  desire  in  a  Wei 
Drilling  Machine.  All  unnecessary  gear  wheels  and  parts 
should  be  eliminated  if  the  machine  is  to  stand  up  under 
hard  treatment  and  operate  without  break  or  hitch.  It 
is  on  this  account  that  we  wish  to  point  out  that  the 

STAR  PORTABLE  DRILLING  MACHINE 

is  constructed  with  fewer  parts  liable  to  break- 
age than  any  other  drilling  machine  on  the  market. 
But  simplicity  is  not  the  only  point  in  favor  of  our 
machines.  They  are  SPEEDY  and  have  won  in 
Competitive  tests  whenever  called  upon  to  show 
their  merits  in  competition  with  others. 

Write  for  Catalog  No.  13  and  learn  of  the  many 
features  of  interest  which  these  machines  possess. 

STAR  DRILLING  MACHINE  CO. 

General  Offices: 
AKRON,  OHIO 


Wo^s:  {  cha°nute0'Kans.  f 


Please  mention  The  Engineering  Magazine  when  you  write. 


MINING  MACHINERY 


99 


THE  TEM  PLE-I NGERSOLL 

ELECTRIC -AIR" 

ROCK  DRILL 


"  Electric -Air  :'  Drill  starting  the  Paimer  Mountain  Tunnel,  Loomis,  Wash. 

The  Electric  Air  Drill  combines  electrical  economy  with  air  drill  endurance  and 
capacity.  It  is  not  merely  an  air  drill  driven  by  an  electrical  compressor,  but  a 
complete  device — pulsator,  hose  lines  and  drill— making  a  closed  circuit  in  which 
the  same  air  is  repeatedly  compressed  and  expanded,  utilizing  its  full  expansive 
power  and  eliminating  all  compression  losses.  This  explains  the  fact  that  five 
H.  P.  at  the  pulsator  gives  the  Electric -Air  Drill  the  capacity  of  a  3&-inch  standard 
rock  drill.  It  is  the  only  practical  and  successful  method  of  rock  drilling  by 
electric  power. 

INGERSOLL-RAND  CO. 


CHICACO  PHILADELPHIA 
CLEVELAND      HOUGHTON,  MICH. 
BERLIN  JOHANNESBURG 


1 1  Broadway 
NEW  YORK 
LONDON  PARIS 


ST.  LOUIS  EL  PASO 

PITTSBURG  BOSTON 
MELBOURNE  KALGOORLIE 
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Compound 
Air 

Compressors 

for  driving  coal  cutters,  drills, 
pneumatic  tools,  locomotives 
and  for  all  appropriate  pur- 
poses. Any  pressure.  Any 
volume. 

The  Norwalk  Iron  Works  Co. 

SOUTH  NORWALK,  CONN. 


OBTAIN  RELIABLE 
RECORDS. 

You  can  only  do  this  by  extracting 
a  SOLID  CORE,  which  will  inform 
you  accurately  of  the  extent, 
value,  width  and  direction  of  a  vein 
or  ore  deposit. 

AMERICAN 
DIAMOND  CORE 
DRILLS 

are  recognized  as 
standard  for  this  pur- 
pose, and  are  in  gen- 
eral use  everywhere. 

Write   for  Catalog 
No.  11-F,  and  find  ou 
for   yourself  wherein 
our  drills  are  superior 
to  others. 


95  LIBERTY  ST.,       -      NEW  YORK 

Cable  Address  OCCIDUOUS,  New  York 


USERS  OF  COMPRESSED  AIR 

Should  know  about  the 

New  Franklin  Air  Compressors 

our  catalogue  tells  of — New  edition  ready  for  distribution 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

CHICAGO    NEW  YORK 

Manufacturers  of  Compressors  and  all  classes  Pneumatic  Tools  and  Appliances 


AIR  COMPRESSORS 

Single,  Duplex  and  Compound  Steam  or  Power  Actuated 

For  Rock  Drills,  Coal  Cutters,  Air 
Moists  and  Pneumatic  Work  generally 

Steam  Pumps  for  all  Purposes  Correspondence  Solicited 

Hall  Steam  Pump  Co.,  Pittsburgh,  Pa.,  U.S.  A. 


AIR   COMPRESSORS.        F   SEND  FOR  CATALOGUE. 

AMERICAN    AIR    COMPRESSOR  WORKS, 
26  CORTLANDT  ST.,     NEW  YORK. 
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SULLIVAN  MINING  HOISTS 


Sullivan  Heavy  Duty  Hoisting 
Engines  are  built  for  any  load, 
depth  and  speed.  Absolute  control 
of  these  hoists  is  secured  by  the 
Sullivan  automatic  throttle-closing 
device  and  interlocking  brake  con- 
trol.   An  overwind  is  impossible. 

Send  for  Specifications, 

AIR  COMPRESSORS 

ROCK  DRILLS 
DIAMOND  DRILLS 


First  Motion  Corliss  Mine  Hoist. 


SULLIVAN  MACHINERY  CO. 

RAILWAY  EXCHANGE,  CHICAGO. 


CLAREMONT,  N.  H. 
NEW  YORK 
PITTSBURG 


KNOXVILLE 
ST.  LOUIS 
DENVER 


EL  PASO  BUTTE 
SALT  LAKE  PARIS 
SAN  FRANCISCO  JOHANNESBURG 


We  are  the  largest  manufac- 
turers of 

Gold  Dredging  Machinery 

in  the  world.  Send  us  complete 
information  regarding  condi- 
tions and  we  will  give  estimates 
for  construction  of  dredge  com- 
plete, set  up  and  in  running 
order,  any  place  in  the  world. 
Send  for  Catalog. 

RISDON  IRON  WORKS 

275  STEWART  STREET 
San  Francisco,  Cal.      -      U.  S.  A. 

Our  works  were  uninjured  and  are  in  full  operation 


The  Roessler  &  Hasslacher 
Chemical  Co.  1%™LLY'™KST- 

Works.  Perth  Amboy,  N.  J. 

CYANIDE 

98/99  % 

Cyanide  of  Sodium 

and  Other  Chemicals  ro* 
Mining  Purposes 


I 

SON,    IM.  J- 

Makers  of  the  Rock  Drill  that  can  be  "Cleaned  up 
with  a  Sledge  Hammer"  and  "Wiped  off  with  a 
Scoop  Shovel/'  and  yet  "Stay  with  You." 


MECKLENBURG   IRON  WORKS 

CHARLOTTE,  N  .  C  . 
MINING  MACHINERY    AND    GOLD    MILLING  MACHINERY 
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MANILA  ROPE 

Hunt's  Plumbago  Laid 


TRANSMISSION  OF  POWER 
Pile  Driving  Hoisting 

We  guarantee  that  more  work  can  fee  done  with  it,  in  proportion 
to  its  cost,  than  with  any  other  rope  in  the  market,  without  any  excep- 
tion whatever,  and  will  gladly  refund  the  difference  in  price  if  it  is  not 
all  we  claim*  You  cannot  lose  one  cent  by  making  a  trial  of  this  rope, 
and  are  sure  to  reduce  your  expense  account* 

Before  you  forget  it,  purchase  a  length  of  this  rope  to  compare 
with  that  you  are  now  using* 

Write  for  catalogue* 

C.  W.  HUNT  COMPANY 

West  New  Brighton,  New  YorK 

New  York  Office,  45  Broadway 

Established  1872 
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GOAL  UNLOADING  TOWER.  Erected  1906.  Capacity  4  to  5  tons  per  minute. 
Interborough  Rapid  Transit  Co.,  59th  St.  Power  Station,  Mew  York  City. 


MEAD-MORRISON 
MANUFACTURING  CO. 

SUCCESSORS  TO 

John  A.  Meade  Mfg.  Co. 
Rawson  &  Morrison  Mfg.  CO. 

Contractors  for  Complete 
Discharging-  and  Storage 
Plants,  Belt  Conveyors, 
Cable  Railways,  Automatic 
Grabs,  all  kinds  of  Hoist- 
ing Engines,  Elevators, 
McCaslmConveyors,  Steam 
and  Elecltric  Hoists. 

BOSTONi 
31  Main  St.,  Cambridge  A. 

NEW  YORK: 
11  Broadway.  Bowling  Green  BIdg. 

Cable  Address: 
JAMEAD,  NEW  YORK. 
Lieber's  Code. 

CHICAGO: 
74th  Street  and  Kimbark  Avenue. 


LAMBERT  HOISTING  ENGINES 

ELECTRIC  HOISTS,  CABLEWAYS 

For  Mining,  Quarrying,  Coal  Handling,  Pile  Driving,  Builders'  use,  Log- 
ging and  General  Contracting.    Send  for  New  Catalogue. 

Lambert  Hoisting  Engine  Company 

Main  Office  and  Works, 

12M2S  Pointer  St.,  Newark,  N  J. 

New  York  City,  85  Liberty  St.   Philadelphia,  1710-1712  Market  St. 
Boston,  117  Main  St.  (Cambridgeport). 
St.  Louis,  717  North  Second  St.  Chicago,  Old  Colony  Building. 
Allegheny,  Pa.,  Lacock  and  Sandusky  Sts. 
New  Orleans,  725  Gravier  St. 
,                      San  Francisco,  Stewart  and  Folsom  Sts. 
1  Baltimore,  21  Builders'  Exchange 


The  Trenton  Iron  Co. 


TRENTON,  Ni  J. 


Wire,  Wire  Rope,  Wire  Rope  Tramways,  Etc. 
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Robins  Cable  Railroad  at  the  Pennsylvania  R.  R.  Go's  power 
station,  Long  Island  City,  N.  Y. 

ROBINS   CABLE  RAILROADS  AND 
BELT  CONVEYORS 

FOR  STORING  COAL  AT  POWER  STATIONS 

perform  the  required  duty  for  minimum  operating 
expense.  Write  us  concerning  your  coal  handling 
problem  and  we  will  submit  drawings  and  esti- 
mates covering  its  solution. 


ROBINS  CONVEYING  BELT  CO., 
17  PARK  ROW,         =        -        NEW  YORK. 

Railway  Exchange  Building,  Chicago       Frick  Building,  Pittsburgh 
53  State  Street,  Boston  512  William  Street,  Montreal 
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A     Hoisting'  Machinery 


L 


Hit 


ELECTRIC.  STEAM,  HORSE  AND  HAND  POWER 
DERRICKS, 
DERRICK 

FITTINGS  and 
CONTRACTORS' 
SUPPLIES 


Wf    Write  for  Prices  and  useful 
Catalogue. 

The  Contractors*  Plant  Mfg.  Co.  (Ltd.) 

129  ERIE  STREET,  BUFFALO,  N.  Y. 


SPECIALLY  ADAPTED  FOR 


CONTRACTORS,  PILE  DRIVING 
QUARRY  AND  MINE  DUTY 


STEAM  AND  ELECTRIC 

Devices.  Improved 


S.  FLORY  MFG.  CO„  Bangor,  Pa, 

Te  a&a  manufacture  a  complete  Uneof  Siite  Mining  and  Working  Machinery 


= 


WR1TJC  FOR  CATAtOQUt 


IrlrBTlHUSl 


MANUFACTURERS  OF 

NARROW  GAUGE 
RAILWAY  MATERIALS 

Of  Every  Description. 

■  BOILER 
THE  3      ||p5j  ROOMS 

Steel  Charging  Car 


TURNTABLES  IN  VARIOUS  STYLES. 

WRITE  FOR  CATALOGUE  No.  36 


DEPT.  V, 
65-68  BROAD  STREET.  NEW  YORK 


r  —  —  —  I 

Go  by  the  Index 


HE  Engineering  Index  is 
a  monthly  directory  to 
all  the  engineering  liter- 
ature worth  reading. 

It  not  only  tells  about  the 
leading  articles  of  each  month, 
but  it  tells  when  and  in  what 
paper  each  appeared,  who  wrote 
it,  how  many  words  it  contains, 
and  for  how  little  it  can  be 
procured. 

CoiiDotis  may  be  had 
in  quantities  at  a  re- 
duction. Their  use 
is  commended  for  the 
sake  of  convenience. 

SEND  FOR  SAMPLE  COPY 

The  Engineering  Magazine 

140-142  Nassau  Street,  New  York 
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THE  CLIMAX  in  LOADING  SLAG  and  ASHES  I 


ONE  MAN  can  load  during  DAYLIGHT  the  entire  output  of  24  HOURS  of  any 
modern  blast  furnace.  Send  for  Bulletin  Just  Out. 

THE  BROWNING  ENGINEERING  CO.,       Cleveland,  0. 


Built  in  capacities  of  3  to  30  tons  with  or  without 
Clam-Shell  Buckets. 


Industrial-Works 

Bay  City,     -      -  Michigan 


MANUFACTURERS  OF 

LOCOMOTIVE 
CRANES. 


al  and  Ash  His 
MAC HIN  El 


mdl  ins 


FOR 

POWER  HOUSE  EQUIPMENT 

Plans  and  estimates  submitted 
free  with  catalogues  on 

ELEVATING-CONVEYING 
CRUSHING-SCREENING 
POWER-TRANSMITTING 

Ask  for  Chain  Catalogue  No.  80 

THE  JEFFREY  MFG.  CO. 

COLUMBUS,  OHIO,  U.  S.  A. 


New  York 
Chicago 


Boston 
Pittsburgh 


St.  Louis 
Denver 
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WEBSTER  CONTINUOUS  BUCKET  ELEVATOR  WITH  STEEL 
FRAME  FOR  CARRYING  COKE 

EASTERN  BRANCHES: 
88  and  90  Reade  Street,  New  York 
Pennsylvania  Building,  Philadelphia 
Empire  Building,  Pittsburg 


ELEVATING  and 
CONVEYING 
MACHINERY 


Efficient  and  Economical 
Handling  of 

Stone,  Coal,  Coke, 
Cement,  Cereals,  Ores, 
Sand  and  Fertilizers 

Complete  Equipments 
Designed  and  Furnished 

Webster  MTg  Co. 

lors-illl  West  15th  Street 

CHICAGO 


Berquist  Suspension  Coal  Bunker  at  C.  R.  R, 
of  N.  J.  repair  shops,  Elizabeth,  N.  J. 


Your  power  plant  is  not  up-to-date 
without  a 

BERQUIST  SUSPENSION 
BUNKER. 

FOR  STORING  COAL,  ORE,  ETC. 

Write  us  for  an  estimate* 

A.  SAMUEL  BERQUIST, 
1573  Forty-Seventh  Street,    Brooklyn,  N.  Y. 


•m  INTERSTATE  ENGINEERING  CO. 

KALTENBACH   <£b  GRIESS,  Engineers 

CLEVELAND,   OHIO  WORKS:    BEDFORD,  OHIO 

Elevating,  Conveying  and  Hoisting  Machinery  for  Handling  Coal,  Ore  and  Ashes, 
Locomotive  and  Cantilever  Cranes,  Railroad  Pile  Drivers  and 
Wrecking  Cranes,  Steel  Building  and  Bridge  Construction 


Read  the  Factory  

Manager  and  Accountant 


If  you  are  not  perfectly  satisfied  with  your  own 
system.    Price,  $5.00. 

THE  ENGINEERING  MAGAZINE 

140  Nassau  Street,  New  York 
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Which  Motor? 

Web  egan  to  preach  electric  motor  drive  1 8  years 
ago.    It  was  pioneer  work. 

To-day,  the  founder  of  an  industrial  plant  does  not 
ask  "shall  I  use  motor  drive?" 

His  question  is,  "what  motors  will  best  suit  my 
needs?" 

Our  complete  line  of  motors  and  our  experience 
in  applying  them  to  every  kind  of  machinery, 
enables  us  to  give  a  thoroughly  satisfactory  answer 
to  his  question. 


CROCKER-WHEELER  COMPANY 
AMPERE,  N.  J. 


MOTORS  and 
GENERATORS 

FOB  AIL 

ELECTRICAL 
PURPOSE  S 


MAKERS  OF   THE  BELIABIE  DIBHL  FANS 

%hlManufacturing@. 

EOZABETIIP©SiT.  New  Jersey 

Branches:  New  York      Boston  Philadelphia 
Chicago 


NORTHERN  POWER  IS  AS  EASY 
AS  TELEPHONING 

Wide  ranges  of  efficient,  instantaneous 
speed  variation  secured  with  little  effort. 
Makes  good  work  easy,  because  speeds 
are  suited  to  work. 

Whether  for  wireless  telegraphy  or  belt 
conveyors,  above  ground  or  underneath, 
Northern    machines   afford  economical, 
practical,  convenient  power  and  light. 
Reasons  for  superiority  in  Bulletin  534. 

NORTHERN  ELECTRICAL  MFG.  CO. 

Engineers — Manufacturers 
MADISON,  WIS.,  U.  S.  A.  797 
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No 
Matter 
Where 


you  may  be  stationed,  the  En- 
gineering Index  is  at  your  service, 
to  post  you  on  the  Engineering 
literature  of  the  world  as  it  is  pub- 
lished, and  to  supply  the  articles 
that  you  may  want  at  small  cost. 

By  using  the  coupons  sold  by  the 
Magazine,  the  ordering  of  indexed 
articles  is  made  easy  and  conve- 
nient. The  coupons  cost  less  when 
bought  in  quantities.  Write  for 
sample  copy. 


The  Engineering  Magazine 

140*142  Nassau  Street,  NEW  YORK  ^ 


A  PRACTICAL 
A.  C.  ELEVATOR 
CONTROLLER 


The  only  one  now  on  the  mar- 
ket that  combines  at  once  the 
elements  of  COHPACTNESS, 
SIHPLICITV  AND  DURA- 
BILITY. 

Mechanically  operated ,  for  slip- 
ring  or  squirrel  cage  type  a.  c. 
motors. 

We  have  lately  developed  a 
complete  new  line  of  a.  c.  and 
d.  c.  elevator  controllers.  Send 
for  bulletins  describing  them. 


THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE,  WIS. 


ffy  1907 


DESIGN  *«E" 


MOTORS 

BUILT  FOR 

FACTORY 
USE 

Immediate 
Delivery, 
Write  for 
Bulletin 
D  5 

THE 

Barriett 
ElecMfg. 

Co*  f  & 

Cincinnati, 
Ohio 


Consult  the  Engineering 
Index  in  this  number. 
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|^p-C  and  C  APPARATUS 


Always  uniform  and  designed  to  meet  all  kinds  of  Heavy  Duty.  Now  giving 
great  satisfaction  in  all  sorts  of  places,  such  as  The  New  York  Subway 
(Ventilating  and  Cooling  System) ,  the  very  complete  Ventilating  System  at  the 
Carnegie  Library,  Pittsburg,  Pa.»  also  Driving  Cement  Machines  at  the 


TYHt  5L  MUiUK 
DRIVING  COMPRESSOR 


Atlas  Portland  Cement  Works,  also  Pumps  and  Compressors  in  the  East 
River  Tunnel,  also  the  huge  newspaper  presses  at  the  New  York  Herald  and 
Boston  Post  also  Hoists  and  Pumps  at  the  Bedford  Quarries  and  many 
other  up  to  date  plants. 


MAIN  OFFICE  AND  WORKS,  GARWOOD,   N.  J. 

New  York  Office:  149  Broadway.   Branches:  Philadelphia,  Boston,  Chicago 
St.  Louis  Agents:  Pan  Electric  S.  &  A.      Pittsburg:  H.  H.  Cole  &  Co.,  1323  Park  Bldg. 
David  Gaehr,  1135  Schofield  Bldg.,  Cleveland 
George  W.  Thornburgh,  1319  Sixteenth  St.,  Denver,  Colo. 
Walter  Clarke  Dean,  Bank  of  Commerce  Bldg.,  Norfolk,  Va. 
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A  NEW 

20  ins.  long 

Maximum  length 
of  Carbon 

Omit  Fuses  and  it 
won't  hurt  the  lamp 


Will  stand  short 
circuited  for 
hours  without   injury  and 
will  be  ready  for  operation 
the  moment   proper  con- 
ditions are  restored. 


ADC  LAMP 


HO  or  220v.  X>.  C. 

IOO  Hour  burn 
guaranteed 


Special 
Ism     ventilation — 


Mechanism  Protected 
from  Dust 


WESTERN  ELECTRIC  CO. 

Chicago  New  York  St.  Paul  Philadelphia 

St.  Louis  San  Francisco         Cincinnati  Denver 

Kansas  City  Pittsburg  Los  Angeles  Seattle 

"  Write  our  nearest  house." 


No.  100  Class  B-P. 


HIT    "DAD  TED  m    Bank  of  Commerce  Bldr. 
.  IV.  rUKlEK  LU.  Pittsburgh,  Fa„U.  S.  A. 

LIGHT  LOCOMOTIVES  of  all  gauges  of  track,  from  three  to  forty-five 
tons  weight,  including  special  designs  for  mines,  mills,  furnaces,  plantation, 
logging,  contractors'  use,  passenger  and  ireight  service,  suburban  service, 
street  railways  and  i ndustrial  establ ishments.  COMPRESSED  AIR  L  0 CO- 
MOTIVES  for  underground  or  surface  work  at  coal,  iron,  copper,  silver, 
gold,  and  other  mines,  and  for  surface  work  where  smoke  or  sparks  must  be 
wholly  eliminated.  Locomotives,  wide  or  narrow  gauge  on  hand. 
Catalogue  free  to  prospective  buyers — to  others  on  receipt  of  50c.  in  stamps.  41 


THE  WESTERN  RIVER  STEAMBOAT. 

Anthony  H.  B1  alt  dell.  Engineers'  Club  of  St.  Louis. 

Journal  of  the  Association  of  Engineering  Societies,  October,  1906. 

30  cents  per  copy.    $3.00  per  annum. 
FRED.  BROOKS,  Secretary,  -  .31  nilk  St.,  Boston.  Hass. 


WELL 


DRILLING 
MACHINES 

Over  70  sizes  and  styles,  for  drilling  either  deep  or 
shallow  veils  in  any  kind  of  soil  or  rock.  Mounted 
on  wheels  ot  on  sills.  With  engines  or  horse 
powers.  Strong,  simple  and  durable.  Any  mechanic 
ean  operate  them  easily.    Send  for  catalog. 

WILLIAMS  BROS.   ITHACA,  N.  Y  ,  U.S.A. 


ELECTRIC  HEATING  APPARATUS.  J 

SEND  FOR  82-PAGE  CATALOG  \ 

-UNIT"  ENAMELED  RHEOSTATS  ? 
Simplex  Electric  Heating  Co.  a 
cambridge,  mass.  \ 


it 


COMPRESSED  AIR" 


A  Monthly  Magazine  devoted  to 
th-.  useful  applications  of  Com- 
pressed Air.  How  In  Its  Tenth 
year.  Write  for  sample  copy. 

11    BROADWAY,  Si  ft 

NEW  YORK. 


year. 


Please  mention  The  Engineering  Magazine  when  you  write. 


ELECTRICAL  EQUIPMENT 


DINKEY  VENTILATED 
CONTROLLERS 


The  Dinkey  Ventilated  Controller  is  today  the  acknowledged  standard 
for  the  control  of  motors  under  severe  and  exacting  conditions.  The  facts, 
that  it  is  operating  successfully  in  the  majority  of  large  iron  and  steel  works 
the  world  over ;  that  a  number  of  prominent  crane  manufacturers  have 
adopted  it  as  a  standard  to  the  exclusion  of  all  other  makes  of  controllers; 
and  that  HUNDREDS  of  SATISFIED  USERS  SPECIFY  IT  for  the 
control  of  all  cranes  and  motors  installed  in  their  plants;  are  ample  proofs 
of  superiority. 

Specify  them  when  ordering  Electrically- 
Operated  Machinery 

They  Will  Meet  Your  Conditions 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Epping'-Carpenter  Company 

New  York  Office,  141  Broadway  .\  PITTSBURG,  PA.,  U.  S.  A. 

PUMPING 
MACHINERY 


For  Every  Service 

Pumps  with  Perfect  Balanced 
Piston  Valves,  Simple,  Com- 
pound and  Triple  Expansion, 
Jet    and    Surface  Condensers 


CENTRIFUGAL 
PUMPING 
MACHINERY 

FOR  ALL  PURPOSES 
CIRCULATING,  DREDGING 
AND  WRECKING 

Built  for  Belt  Drive  or  Direct-Connection 
to  Engine  or  Motor 

Experience  and  knowledge  gained  during  more  than  40  years  devoted  to  designing 
and  building  Centrifugal  Pumps  enables  us  to  guarantee  our  product  in  every  re- 
spect, and  make  recommendations  that  will  prove  permanently  profitable  to  any 
engineer  requiring  this  class  of  machinery. 

MORRIS  PUMPS  are  strictly  high  grade  and  cannot  be  equalled  in  design,  material 
or  workmanship.  Our  claim  that  they  require  less  power,  last  longer  and  need  less 
repairs  than  any  other  make  of  pump  is  fully  justified  by  their  performance. 

Write  for  Illustrated  Catalogue 

MORRIS  MACHINE  WORKS 

BALDWINSVILLE,  N.  Y.,  U.  S.  A. 

NEW  YORK:  39-41  Cortlandt  St.  CHICAGO :  61-69  No.  Jefferson  St. 


1881  1906 
MULTI  STAGE  SPHERICAL 
CENTRIFUGAL  PUMP 

For  high  pressures— 350  feet  head. 
For  mining"  and  fire  purposes. 
Builders  of  general  line  of  centri- 
fugal pumps  for  all  purposes. 
Send  for  our  new  catalogue 

LAWRENCE  MACHINE  CO. 
LAWRENCE,  MASS . 


Please  mention  The  Engineering  Magazine  when  you  write. 


Si ngle  Vertica I    Direct  Acs-tins  Vacuum 
t-J  m  p>  w i  "t l-»  Jet  C ondenser 


PARTICULARLY  ADAPTABLE  FOR  STEAM  ENGINES  AND  FOR 
THE  HIGH  VACUUMS  REQUIRED  FOR  STEAM  TURBINES 

A  most  efficient  counter-current  condenser,  occupying  minimum  floor  space,  being  designed  with  ample 
valve  areas,  large  water  passages,  carefully  sealed  water  valves  and  all  parts 
readily  and  conveniently  accessible  for  examination. 

Write  for  Bulletin  D-38  advising  your  requirements 

The  Deane  Steam  I=>i->ivir=>  Oo. 

WORKS  MAIN  OFFICES 

HOLYOKE,  MASSACHUSETTS  114  LIBERTY  ST.,  NEW  YORK 


Please  mention  The  Engineering  Magazine  when  you  write. 
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DEIVIIIMO 


IVIF>S 

For  operation  by  Gas  or 
Gasoline  Engine,  Electric 
Motor  or  other  power. 

The  Acme  of  Efficiency 
For  Mine,  Mill  and  Factory. 

Triplex  Pump  for  boiler 
feeding  and  general  service. 
Deep  Well  Pumps  for  pure 
water  supply. 


Ask  for  Catalog  "G* 


THE  DCMING  COMPANY,  Salem,  OHio 

HENION  &  HUBBELL,  General  Western  Agts.,  61-69  N.  Jefferson  St.,  Chicago 
Other  Agencies 

Harris  Pump  &  Supply  Co.,  Pittsburg 


Charles  j.  Jager  Co.,  Boston. 
Sydnor  Pump  &  Well  Co.,  Richmond. 
Hendrie  &  Bolthoff  Supply  Co.,  Denver. 
Henshaw,  Bulkley  &  Co.,  San  Francisco. 
Darling  Brotheks,  Ltd.,  Montreal. 


Ralph  B.  Carter  Co.,  New  York. 
W.  F.  Dallett,  Philadelphia. 
Root,  Neal&  Co.,  Buffalo. 
Moore  &  Handley  Hdw.  Co.,  Birmingham. 
English  Iron  Works,  Kansas  City. 
L.  Booth  &  Sons,  Los  Angeles. 


ONLY  ONE 


THERE  is  only  one  Engineering  Index  ;  it  is  found  in  The  Engi- 
neering Magazine.    The  Index  tells  about  the  leading  articles  io 
the  leading  journals,  and  supplies  the  articles. 

Engineers  everywhere  use  the  Index.     They  find  it  of  inestimable 
value. 

Send  for  a  Sample  copy  of  the  INDEX, 
printed  on  one  side  of  the  paper  only 

THE   ENGINEERING  MAGAZINE 

140-142    Nassau    Street,  ..  ..  NEW  YORK 


FOR  CARD-INDEX  USERS 

For  the  convenience  of  those  who  desire  to  preserve  indexed  items 
to  card-index  form,  the  Engineering  Index  is  issued  separately  from 
the  Magazine,  printed  on  one  side  of  the  paper,  and  supplied  to  sub- 
scribers for  The  Engineering  Magazine  at  one  dollar  a  year. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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The  Slogan  of  the  Cameron— ** Character :  The  Grandest  Thing/' 

Cameron  Pumps 

Removable  Bushing 
Pattern 

If  your  water  is  very  gritty  and  the  use  of  a 
Plunger  Pump  is  prohibited  on   account    of  the 
limited  space  or  other  circumstances,  we  suggest  the 
adoption  of  our  Piston  Pump  fitted  with  Removable 
Bushing  of  iron  or  composition. 
This  bushing  can  be  turned  in  the  pump  so  that  the  wear,  which  is  usually  greatest  at  the  bottom, 
can  be  gradually  distributed  over  every  portion  of  its  surface,  thus  allowing  the  greatest  durability  with  this 
type  of  pump. 

The  distinctive  features  of  all  CAMERON  PUMPS  are  appreciated  by  Engineers  and  Pumpmen 
who  have  tried  them  out.  Ask  any  one  of  them,  also  write  for  our  Catalog,  Edition  **X,**  which 
contains  useful  information. 

A.  S.  CAMERON  STEAM  PUMP  WORKS, 
Foot  of  East  23rd  Street, 
NEW  YORK. 


The  Emerson  Steam  Pump 

BEST  IN  THE  WORLD 


i 


FOR 

all  operations 
where  reliability 
is  essential.  It 
has  no  packing 
glands,  stuffing 
boxes,  rubbing 
surfaces,  exhaust 
pipe,  rocker  arms, 
pulleys,  belts,  fly 
wheels,  priming 
pipes,  no  adjust- 
ments, makes  no 
noise.  We  cut  out 
all  the  trouble- 
some parts  that 
are  necessary  ad- 
juncts to  other 
pumps.  It  has 
more  points  of 
merit  and  less  of 
demerit  than  any 
other.  They  will 
handle  gritty  ma- 
terial without 
damage  to  themselves  that  would  destroy  other 
pumps  in  short  order.  There  is  nothing  made 
so  reliable,  nothing  so  simple  or  that  will  stand 
rough  usage  or  exposure  to  all  kinds  of  weather 
or  that  requires  so  little  attention  or  so  few 
repairs.    Our  catalogue  explains  it  in  detail. 

Ask  about  our  Quick  Cleaning  Strainers  and 
Foot  Valves.    They  are  great,  too. 

THE  EMERSON  STEAM  PUMP  COMPANY 

Office  and  Works: 
ALEXANDRIA  VA.  U.S.A. 


TEAM  JET  PUMIW 


for  elevatine  water  for  any  purpose. 

Less  expensive  than  any  other  Steam  Pump. 
Mo  moving  parts.  Operated  independent  of 
any  engine  or  motive  power.  Requires  no  oil, 
packing  or  care,  anyone  can  operate  it,  set  il 
up  or  take  it  down. 

Can  be  used  wherever  there  is  room  to  lay 
the  pipes.  Will  start  as  soon  as  steam  is  turned 
on  and  will  continue  to  work  without  attend- 
ance.  Sbnd  for  Booklet. 

A1S0LUTELV  RELIABLE  AT  ALL  TIMES 


THE  E-W-WANDUZEfls  CO] 

428-436  E  SECQND  ST..  CINCINNATI.  GHIU.  ! 


Please  mention  The  Engineering  Magazine  when  you  write. 
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United  States  Cast  Iron  Pipe  and  Foundry  Co. 

MANUFACTURERS  OF 

Cast  Iron  Pipe 

ALL  REGULAR  SIZES — j  Inches  to  84  Inches. 

FOR  WATER,  GAS,  SEWAGE  DRAINS,  CULVERTS,  ETC. 

FLANGED  PIPE,  FLEXIBLE  JOINT  PIPE 


Specials. 


Large  Cylinders. 


Heavy  Castings 


GENERAL  OFFICES:  71  Broadway,  New  York.  Eastern  Sales  Office,  Land  Title  Building,  Philadelphia,  Pa. 
Western  Sales  Office:  The  Rookery,  Chicago,  111.  Southern  Sales  Office:  Chattanooga,  Tenn.  Pittsburg  Sales 
Office:  Murtland  Building,  Pittsburg,  Pa.  Pacific  Coast  Sales  Omce,  507  Union  Tr«st  Bldg.,San  Francisco,  Cal. 


LIT  OS  HAVE  YOUR  SPECIFICATIONS 
v SINGLE  DUPLEX  &  ROTATIVE 
STEAM  AND  POWER 


JBffU  COMPOUND  &  COMPOUND  (OMEMMr 
EI LVATOR  &  WATE  R  WOR  KS  • 
PUMPING  FNGINES 


WOODWARD 
WATER-WHEEL 

GOVERNORS 

Are  complete  in 
themselves.  No 
pumps  or  electric 
current  required. 
The  regulation  is 
right  and  the  price 
is  right. 
Ask  for  our  Catalogue. 

WOODWARD  GOVERNOR  CO. 

658  Race  St.,  Rockford,  III. 


Consult  the  Engineering 
Index  in  this  number. 


How  the  Index  Helps  the  Engineer 

It  tells  him  of  every  important  paper  printed  in  every 
engineering  journal  of  importance,  and  supplies  the 
text  of  each  indexed  article  promptly. 

SAMPLE  COPY  FREE  UPON  REQUEST 

The  coupons  supplied  by  The  Engineering  Magazine  simplify  the  ordering  of 
desired  articles.    When  purchased  in  quantities,  a  liberal  discount  is  given. 

THE  ENGINEERING  MAGAZINE,  140-i^as^tTTt. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Our  plant  is  equipped  with  every  facility  to  design  and  construct 
any  description  of  Hydraulic  Machine.  We  can  build  from  your  own 
design,  or  design  and  build  ourselves  for  you. 

We  manufacture  a  standard  line  of  Pumps,  Presses,  Valves, 
Punches,  Shears,  Benders,  Shaft  Straighteners,  and 
nearly  300  varieties  of  Jacks. 

Illustrated  General  Index,  No.  65,  Edition  H,  covering 
our  lines — yours  for  the  asking. 

WATSON -STILLM AN  CO. 

26  Cortlandt  Street,  NEW  YORK 

Offices  {  453  The  Rookery,  Chicago 


GOULDS  PUMPS 

ARE 

WELL  AND  FAVORABLY 
KNOWN  THE  WORLD  OVER. 

WRITE  FOR  CATALOG  OF 
TRIPLEX  PUMPS  ROTARY  PUMPS 

CENTRIFUGAL  PUMPS     ELECTRIC  PUMPS 
DEEP  WELL  WORKING  HEADS 

THE   GOULDS   MFG.  CO. 


York 


SENECA  FALL,  N.  Y. 

Boston      Pittsburg      St  Loui 


Chicago 


CENTRIFUGAL  PUMPS 

.  All  capacities  and  for  any 
requirement.  Efficiencies 
Guaranteed. 

C  ok  suit  with  us.  We  are 
Centrifugal  Pump  Specialists, 

LAWRENCE  PUMP 
&  ENGINE  CO. 

P.  0.  Box  70 

Lawrence,  Mass. 


Please  mention  The  Engineering  Magazine . ivhen  you  write. 
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Water  Wheel  Statistics 

The  PELTON  was  the  first  impulse  wheel — in- 
vented in  1888.  Since  then  there  have  been 
manufactured  12500  PELTON  WHEELS 
with  a  combined  capacity  of  approximately 
1 125000  H.  P.  Single  units  from  1=8  to  10500 
H.  P.  Heads  from  20  ft.  to  2200  ft.  The 
PELTON  CATALOG  a  treatise  on  WATER 
POWER  will  interest  the  engineer. 

THE  PELTON  WATER  WHEEL  CO., 

19th  &  Harrison  Sts.,        143  fcibertjj  St., 
San  Francisco.  New  Vorl<. 


Doblc  Water  Wheels 

Have  been  built  in  sizes  tip  to  9000  H.  P. 
and  for  heads  from  20  to  2200  feet. 

Hydro  -  Electric  Units  a  Specialty 

Write  for  our  new  Bulletin  No,  7 

ABNER  D0BLE  CO.,  Engineers 

Established  1850         San  Francisco,  V.  S.  A. 

Exclusive  Licensee  in  Canada 
The  John  McDougall  Caledonian  Iron  Works 
Co,,  Ltd.,  Montreal 


Will  you  be  satisfied  with  guarantees? 
Or  do  you  prefer  speed  regulation  ? 

If  the  latter,  write  us. 


THE  LOMBARD   GOVERNOR  CO., 

ASHLAND,  MASS. 


Hydraulic  and  Exhaust  Steam 
Piping,  Fittings  and  Specials 
AMERICAN  SPIRAL  PIPE  WORKS 

OFB1CB  AND  WORKS,       -       -  CHICAGO 

New  York  Office,  -  39  Cortlandt  Street 


Please  mention  The  Engineering  Magazine  when  you  write. 


REINFORCED  CONCRETE 


THE  OPINION  OF 
AN  AUTHORITY. 

An  extract  from  the  latest  revised  edition  of  Kidder's 
''Architects'  and  Builders'  Pocket  Book,"  Chapter  XXIV. — 
"  Fireproof  and  Incombustible  Floors  and  Flat  Roofs,"  under 
the  head  of  "Welded  Metal  Fabric"  pages  831  and  832: 

"The  Clinton  Wire  Cloth  Company  manufacture  a  welded 
fabric  or  mesh  which  has  been  extensively  used  in  the  United 
States  as  a  reinforcement  for  concrete  construction  of  all  kinds. 

4  *  From  a  theoretical  standpoint,  at  least,  this  fabric  would 
appear  to  offer  the  ideal  reinforcement  for  slab  construction, 
as  the  carrying  wires  maybe  varied,  both  in  size  and  spacing, 
to  give  the  necessary  area  for  any  given  weight  and  span, 
and  the  distributing  or  cross  wires  coincide  with  the  line  of 
stress,  so  that  there  is  no  tendency  to  distort  the  rectangle  of 
the  mesh. 

"The  cross  wires,  being  welded  to  the  carrying  wires,  are 
rigidly  held  in  place  and  prevent  the  latter  from  slipping  in  the 
concrete. 

"In  the  meshes  most  commonly  used  the  carrying  wires 
vary  from  No.  10  to  No.  4,  and  from  1  to  4  inches  on  centres, 
while  the  distributing  wires  vary  from  No,  1  1  to  No.  6,  and 
from  3  to  1  2  inches  on  centres. 

"Welded  metal  is  manufactured  in  long  rolls,  and  by  its 
use,  all  joints  and  laps  are  avoided,  and  a  floor  can  be  made 
with  a  continuous  metallic  bond  from  wall  to  wall  (i.  e.,  when 
the  mesh  is  laid  over  the  top  of  the  steel  beams). " 


Write  for  New  Catalog  of  the  Clinton  Fire-proofing  System 


CLINTON  WIRE  CLOTH  COMPANY 

CLINTON,  MASS. 

Note  the  border  surrounding  this  ad — a  photographic   reproduction    of  a  section  of 
Clinton  Electrically  Welded  Fabric. 
Sweet's  Index,  pages  q6  to  /OJ,  describes  the  Clinton  Fire-proofing  System. 


Seattle  ■  909  Alaska  Building 

C*  I  mi  id  •  Hnnkins-Willls  Lime  &  Cement  Co. 
Oli  LUUIOi  South  End  18th  Street  Bridge 


Fire-Proofing  Department 

ALBERT  OLIVER 

1  Madison  Ave..  New  York      Sail  FranCiSCOI  bi^taSL*  wm$ 
Please  mention  The  Engineering  Magazine  when  you  write. 


Baltimore: 


,  Calvert  Building 
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LEHIGH  PORTLAND  CEMENT 


STRENGTH,    UNIFORMITY,  AND 
COLOR  GUARANTEED* 

Recommended  for  High*Class  Engineering  Work* 


The  Kelley  Island  Lime  and  Transport  Co. 

Southern  and  Western  Distributors. 
Mercantile  Bank  Building,  CLEVELAND,  O. 


For  20  years  "GIANT"  Portland  Cement  has  been  used  by  prominent 
engineers,  architects,  contractors  and  builders  in  the  most  difficult  and 
important  construction  ever  undertaken  in  this  country. 

Under  conditions  of  exposure  to  extreme  heat  and  intense  cold  ;  in  salt, 
fresh,  and  acidulated  waters;  in  foundations  of  quicksand,  soft  clay;  in 
pneumatic  foundations,  rock  tunnels,  soft  ground  tunnels,  sub-aqueous 
tunnels,  reinforced  concrete  construction,  fireproofing,  etc.,  "Giant"  Port- 
land Cement  has  been  tried  and  proved  "strong,"  "sound"  and  "permanent." 
AMERICAN    CEMENT  CO.,  Manufacturers 
LESLEY  &  TRINKLE  CO.,  general  sales  agents 
15th  and  Chestnut  Sts.,  Philadelphia 
UNITED  BUILDING  MATERIAL  COMPANY 
320  Broadway,  New  York.  101  Milk  St.,  Boston,  Hass. 


ECONOMY- STRENGTH-DURABILITY 


JENKINS  &  MACY  >  Rochester,  ONONDAGA  LITHOLITE  CO.,  Syracuse,  N.  Y.  fli 
TOS.  J.  MANDEBY     t     N.  Y.  J,  B,  M00RHEAD,  Agent,  Franklin,  Pa, 


EMPIRE  PORTLAND  CEMENT  CO.  WARNERS. N.Yf 


Steel  Plate"  Construction 


STAND  PIPES 
PENSTOCKS, 
SELF-SUPPORTING 
STEEL  STACKS. 


TANKS,  STILLS  and 
CONDENSERS 

for ... 
OIL  REFINERIES 


BOILERS: 

Horizontal  Tubular, 
Vertical  Tubular  and 
Portable  Types. 


Inquiries  solicited  for  Standard  and  Special  Work. 

STRUTHERS- WELLS  COMPANY,  Warren,  Pa. 


THE  ROEBLING  SYSTEM 
THE  STANDARD  OF  FIRE  PROOFING! 


SEND  FOR  I 
CATALOGUE  ] 


THE  ROEBLING  CONSTRUCTION  COMPANY, 

Please  mention  The  Engineering  Magazine  when  you  write. 


■  SEND  FOR 
[  CATALOGUE 


Lord  &  Burnham  Co. 

1133  B'way,  Cor.  26th  St. 


819  Tremont  Building. 
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~  Natural  asphalt 
is  the  one  water- 
proofing which 
successfully  com- 
bats all  conditions 
that  attack  a  roof. 

Gases,  steam,  alkalies,  acids,  rain, 
winds,  sun,  heat  or  cold  do  not 
impair  its  waterproofing  qualities. 

We  have  used  and  made  constant 
tests  with  asphalts  for  twenty-five 
years,  and  we  know  above  all  others 
just  what  natural  asphalt  will  do. 

Genasco  Ready  Roofing  is  made 
from  asphalt  from  Trinidad  Pitch 
Lake,  combined  with  other  high- 
grade  asphalts,  and  has  a  weather- 
resisting  quality  that  insures  abso- 
lute protection  to  buildings  of  any 
construction,  for  years. 

Genasco  is  just  as  easy  to  apply, 
and  remains  in  perfect  condition 
long  after  coal-tar  and  other  sub- 
stitutes for  asphalt  have  cracked, 
crumbled  or  melted  away. 

Smooth  or  mineral  surface;  sev- 
eral weights.    Ask  your  dealer. 

Write  us  for  Book  E  and  samples. 

THE    BARBER  ASPHALT 
PAVING  COMPANY 

Largest  producer*  of  asphalt  in  the  world 
PHILADELPHIA 


SUPPOSE  YOU 

ARE 
VENTILATING 

a  foundry — now^isn't  it 
out  of  all  good  sense  to 
shift  the  entire  run  of 
sash  at  once?  For  in- 
stance, near  the  cupola 
it's  unbearably  hot  and 
over  there  where  .'those 
men  are  sorting  cold 
iron,  it's  mighty  un- 
comfortable. Ventilate 
where  and  when  venti- 
lation is  wanted. 


Send  for  catalog. 

But  it  is  just  as  you 
[  or  100  sash. 


r 


 ■      New  York  San  Francisco  Chicago 

Please  mention  The  Engineering  Magazine  when  you  write. 
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UCTURAIj 
STEEL?  WOR 


FOR 


Steel  Frame  Buildinas 

Complete  Plants  Designed  and  Erected 
Steel  Concrete  Construction 


Retort  House,  Springfield  Gas  Light  Company, 
Springfield,  Mass. 
Built  by  Berlin  Construction  Company 
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Fuller-Lehig'K 

Pulverizer  Mill 

The  Best  Pulverizing  Mill  Manufactured 

Exhaustive  tests  in  all  departments,  in  competition  with 
the  most  approved  grinding  machines  in  use,  have 
demonstrated  the  superiority  of  our  machine 

Our  Claims: 


Greater  Output 
Fewer  Repairs 


Better  Fineness 
Dustless 


Few\  Extracts*  from  'letters  received  from  users : 


"With  the  four  we 
are  now  ordering  we 
will  have  in  use  16 
Fuller  mills  in  all, and 
I  think  you  can  hope 
to  get  orders  from  us 
within  the  very  near 
future  for  quite  as 
many  more.' 


"We  have  to  say 
for  your  Fuller  Mill, 
that  it  is  unquali- 
fiedly the  best  grind- 
ing device  we  have 
ever  tried  on  our  lime 
rock  and  eminently 
satisfactory  to  us." 


"We  are  pulveriz- 
ing with  one  Ball 
mill  and  four  Fuller 
mills  sufficient  raw 
material  to  produce 
nearly  1200  barrels 
of  clinker  per  day, 
which  record  I  be- 
lieve cannot  be  ap- 
proached by  any 
other  mill  on  the 
market." 


If  interested,  write  us  for  further  information 


Lehigh  Car,  Wheelfand  Axle  Works 

Catasauqua,  Pa.,  U.  S.  A. 


Jacks  For  Contractors. 

For  30  years  the  JOYCE-GRID  LAND  CO.  has  built  jacks  for  the 
use  of  engineers  and  contractors.  These  jacks  have  been  sold 
through  the  regular  trade  channels.  They  have  sold  on  merit  and 
have  built  up  what  is  probably t  the  largest  jack  business  in  the 
country.  We  now  believe  that  if  the  merits  of  these  jacks  were 
better  knownjmore  contractors  would  want  them. 

We  make  overJSO  STANDARD  TYPES  and  patterns  of  jacks  and 
supply  special  jacks.  Our  line  includes  all  varieties  of  LEVER 
JACKS,  GEARED  LEVER  I  JACKS,  SCREW  JACKS  and  HY- 
DRAULIC JACKS. 

Our  PATENT  LEVER  TRACK  JACKS  are  simple  and  strong, 
and  are  used  by  the  leading  railroads.  The  bar  is  of  case-hardened 
forged  steel  and  the  frame  of  malleable  iron  with  hard  steel  bear- 
ings. The  gears  and  teeth  are  machine  cut.  The  jack  may  be 
tripped  in  a  jiffy  (as  when  a  train  is  coming)  by  bearing  down  on  the 
lever  and  releasing.  The  gear  rolls  out  of  mesh  with  the  teeth  of 
the  bar  and  is  not  jerked  out,  as  in  other  track  jacks. 

Our  SCREW  JACKS  are  much  used  by  builders.  We  make 
Double  Movement  Ratchet  Screw  Jacks,  which,  by  utilizing  both 
ends  of  the  screw,  give  twice  the  movement  [for  the  same  power. 
Our  Rapid  Moving  Screw  Jacks  can  be  lifted  immediately  up  to  the 
work.  Our  Telescoping  Screw  Jacks  have  two  screws,  one  within 
the  other.  They  combine  the  power-saving  advantage  of  the 
Double-Movement  Screw  with  the  added  one  of  a  high  lift  in  pro- 
portion to  the  height  when  down.  For  this  reason  they  are  preferred 
for  tunnel  work. 

Our  Lever  and  Geared  Jacks  are  fitted  with  crow-bar  and  pick, 
tops  and  square  front  bases  for  handling  stone* 

Tell  us  what  you  want  a  Jack  for,  or  write  for  Catalog  "  EM." 

THE  JOYCE-CRIDLAND  CO. 
DAYTON,  O. 
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The  Greatest  Pulverizing  Machine 
in  the  World 

Used  Wherever  Portland  Cement  is  Made 

OVER  SO  PER  CENT.  OF  THE  PORTLAND  CEMENT  MANUFACTURED  IN 
THE  UNITED  STATES  TO-DAY  IS  GROUND  IN  THE  GRIFFIN  MILL. 

The  Griffin  Mill  pulverizes  more  cement  than  the  combined 
output  of  all  other  machines  used  for  this  purpose. 

Thoroughly  tested  by  continually  successful  and  constantly 
increasing  use  during  the  past  sixteen  years. 

Portland  Cement  Clinker  reduced  from  J4  inch  to  required 
fineness  in  one  operation,  with  no  auxiliary  apparatus.  No  other 
machine  made  will  do  this. 

Buy  the  GRIFFIN  MILL  and  get  the  BEST.  It  holds  the 
world  record  from  every  standpoint. 

Send  for  Catalogue  and  full  information. 

BRADLEY  PULVERIZER  COMPANY 
92  State  Street,  Boston 
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8  FT.  and  7  FT.  x  100  FT.  ROTARY  CEMENT  KILN  recently  built  for  Pacific  Portland  Cement  Co., 

Tolenas,  California. 

This  is  the  18th  kiln  we  have  built  for  this  company 

VULCAN     IRON  WORKS, 

wii-k^s-barre:,  f»a. 


HALF 

OF  THE 

Portland  Cement  Plants 

IN  THE  UNITED  STATES  AND  CANADA 

USE  SMIDTH  MACHINERY 

KOMINUTERS  for  granulating.        TUBEMILLS  for  pulverizing 

F.  L.  SMIDTH      CO.,  41  Cortlandt  St.,  New  York 


THE  ATLANTIC  WORKS,  EAST  BOSTON 
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COFFERDAM  30  X  93;   PILING  3?   FEET  LONG,  3-3  INCH  WEB. 

BRIDGE  FOR  UNION  RAILROAD,  MONONGAHELA  RIVER,  PORT  PERRY,  PA. 

THE   DRAVO  CONTRACTING  CO.,   PITTSBURGH,  PA. 


UNITED  STATES  STEEL  PILING  C0MPAN7 

CENERALOFFICES:  835  ADAMS  ST.,       CHI  CAG  O,  II/I/MTI  S.  A 
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FOR  ALL  PURPOSES 


Battery  of  Ruggles-Coles  Dryers  in  Cement  Plant 
SPECIALLY  DESIGNED  FOR  DRYING  COAL,  LIMESTONE,""SHALE, 

CLAY,  ETC. 


RUGGLES-COLES  ENGINEERING  CO  .  N. 


tfEW  YORK 
cniCACO 


¥TT 


Specially  adapted  for 
mixing  high-grade 
concrete  for  building 
blocks,  sidewalks, 
floors,  etc. 

Also  used  in  the 
manufacture  of  ce- 
ment, wall  plaster  and 
all  intimate  mixtures. 

For  the  past  fifteen 
years  we  have  made 
mixers  for  a  great 
variety  of  materials, 
and  will  be  pleased  to 
furnish  plans  and 
prices  for  anything 
you  have  that  needs  a 
perfect  mixing. 

Our  illustrated  cata- 
logue if  requested. 


W-D- DUNNING,  Syracuse,  n  y 
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The  Roof  that  outlives  the  Building 

without  paint  or  repairs.    Can  you  ask  more  of  a  roof? 

Renewals  of  Roofs  should  not  be 
necessary,  any  more  than  renewals 
of  stone  walls.  The  problem  is 
solved  by  a  stone  roof: 

Genuine  Bangor  Slate  Roofs 

are  imperishable  because — 

There  is  nothing  to  rust ;  nothing  to  burn  ;  nothing 

to  absorb  and  thus  cause  decay. 

There  is  nothing  to  strain  ;  each  slate  unit,  as  well 

as.  the  entire  roof  surface  being  elastic. 

There  is  nothing  to  crack  or  tear ;  expansion  and 

contraction  being  practically  nil. 

There  is  nothing  so  neat  and  clean  in  appearance. 

There  is  no  paint  to  peel  off;  nothing  to  come 

apart — no  top,  bottom  or  intermediate  layers.  It 

is  the  same  uniform  stone  material  all  through. 

This  is  not  theory ;  but  the  record  of  our  roofs  in 

service  for  generations — and  to-day  as  good  as  new. 

Out  free  Book  of  Roof  Facts 

tells  all  the  facts  about  all  the  roofs;  what  the  tin  people 
say  about  tin,  the  tile  men  about  tile,  the  tar,  gravel, 
asphalt  men  about  composition  roofs,  etc.;  the  Slate  people 
about  Slate  Roofs. 

Write  for  it  NOW. 

Genuine   Bangor  Slate  Co., 

Victor  Building,      -        -        -        -        Easton,  Pa. 
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Expanded  Metal 

...IN  THE.. 

LARGEST  Gas  Holder  in 
the  World.  Capacity, 

15,000,000  Cubic  Feet 
Astoria,  Long  Island,  N.  Y. 


The  Associated  Expanded  Metal  Cos* 

256  Broadway,  N.  Y. 


EXPANDED  METAL 
6i»cn.  Mo  4  HEAVY 


30_0  Feet  Diameter 


This  is  the  Scale 

which  automatically  weighs  and  bags 
cement  at  the  rate  of  six  bags  a  minute 

at  the  Works  of  the  Hudson  Portland 
Cement  Company,  and  this  is  what  they 
say: 

Hudson,  N.  Y.,  May  22,  '06. 
"  We  have  in  operation  three  of 
your  automatic  scales  for  bagging 
cement.  They  have  been  running 
several  months  and  are  giving  very 
satisfactory  results." 

They  have  purchased  two 
additional  scales  for  their  plant. 

The  "Richardson"  Cement 
Scales  are  doing  remarkable 
work  in  other  Cement  Works. 
Send  for  particulars  to 

Richardson  Scale  Co. 

18  Park  Row  Bldg.,  New  York 


1011  Rector  Bldg. 
Chicago 


311  Hennen  Bldg. 
New  Orleans 
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Reinforced  Concrete 
Factory  Buildings. 

Building  factories  and  industrial  plants  of  reinforced  concrete  on 
the  COST-PLUS-A-FIXED-SUM  system  is  the  specialty 
of  this  firm.  By  this  system  the  owner  pays  the  actual  cost  of 
materials  and  labor  plus  a  fixed  sum  settled  upon  in  advance 
for  the  use  of  our  building  plant  and  organization  and 
superintending  the  work.  Under  this  system  we  will  contract 
to  design  and  erect  the  building  from  start  to  finish  or  we  will 
contract  to  build  according  to  the  design  and  plans  of  your 
architect  and  engineer.  Our  large  engineering  force  and  our 
long  experience  in  every  detail  of  concrete  work  enable  us  to 
estimate  closely  the  probable  cost  of  any  piece  of  work,  small 
or  large.  The  greatest  advantage  is  had  from  our  services, 
however,  when  the  work  is  so  large  as  to  call  for  a  contractor's 
plant  and  organization  of  the  first  magnitude.  We  shall  be 
glad  to  answer  any  inquiries  regarding  our  plan  of  contract  or 
the  numerous  factories  that  we  have  constructed  of  reinforced 
concrete  according  to  this  plan. 

Ransome  &  Smith 

II    Broadway      -       -      New  York 
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WALSH'S  HOLYOKE 1 
STEAM  BOILER  WORKS  1 

HOLYOKE,  MA  S  S.  J 

Plate  and  Structural  Work 
Boilers,  Tanks,  Stand  Pipes 
Penstocks,  Smoke  Stacks 

WRITE  FOR  ESTIMATES 

Section  of  12  ft.  Penstock  for  Ticonderoga  Pulp  &  Paper  Co., 
Ticonderoga,  New  York. 
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The  Output  of  a  Tilting  Mixer 

and 

the  Output  iof  a  Ransome  Mixer 

A  firm  operating  1 8  concrete  mixers  recently  made  a  comparative 
test  between  a  tilting  mixer  of  well-known  make  and  a  Ransome  iatch 
mixer.  Both  of  the  machines  were  of  the  same  batch  capacity  and  both 
were  operating  under  precisely  the  same  conditions  for  2\  months. 
When  the  records  of  the  two  machines  were  summed  up  it  was  found 
that  the  tilting  mixer  had  averaged  44  cu.  yds.  of  mixed  concrete  per 
day  working  16  men — an  average  of  2.7  cu.  yds.  per  day  per  man.  In 
the  same  time  the  Ransome  [mixer  had  averaged  70  cu.  yds.  per  day 

working  1  3  men — an 
average  of  5.3  cu.  yds. 
per  day  per  man.  In 
addition  the  Ransome 
mixer  had  been  operated 
with  just  one-half  the 
power  that  was  required 
for  operating  the  tilting 
mixer.  One  reason  why 
the  Ransome  mixer  turns 
out'  more  concrete  than 
can  any  tilting  mixer  is 
that  it  does  not  tilt  to  discharge  its  batch,  hence  mixing  is  not  stopped  while 
the  drum  is  being  tipped  forward  to  empty  itself  and  then  tipped  back  to 
begin  work  again.  The  Ransome  mixer  never  stops  rotating;  its 
operation  of  charging,  mixing  and  discharging  proceeds  without  a  second 
of  lost  mixer  time.  There  are  other  reasons  why  a  Ransome  mixer 
excels  in  output  as  well  as  in  the  quality  of  the  concrete  produced  and 
these  will  be  found  in  the  Ransome  Handbook  of  Concrete.  Send  for 
it — the  book  is  free  to  all  interested  in  concrete. 

Ransome  Concrete;  Machinery  Co. 

11  BROADWAY,  NEW  YORK  CITY 
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THE  WORTH 

In  an  Old  Bangor  Slate  is  best 
demonstrated  by  a  trial,  but  its  claims 
are: 

1.  Great  Strength 

2.  Uniform  Color 

3.  Careful  Manufacture. 

Proven  by  more  than  forty  years'  wear 
on  many  roofs.    Ask  your  roofer. 

Write 

J.  S.  MOYER  &  CO., 

SOLE  MINERS, 

BETHLEHEM,  PENN. 

QUARRY,  BANGOR,  PENN. 
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REINFORCED 


CONSTRUCTION 


TRADERS  PAPER  BOARD  CO.  PLANT,  BOGOTA,  N.  J. 

IjWe  design  and  erect  industrial  plants 
of  any  character. 

<J  Design,  erect  and  equip  cement  mills 
of  any  rated  capacity,  turning  them 
over  to  customer  ready  for  operation. 

IjAre  Eastern  Agents  for  the  Youngs- 
town  Iron  &  Steel  Roofing  Co.'s 
Expanded  Metal  and  Lath  Patent 
Studding  and  Furring  Strips. 

Write  for  quotations 


CURTI N-RUG GLES  CO., 

CONTRACTING  ENGINEERS 

39  CORTLANDTST.,  NEW  YORK 
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AAAAA  ^ 


40  POUNDS  COATING 

AMERICAN 
NUMETHODD 
B 

40  POUNDS  COATS NG 

AMERICAN 
NUMETHODD 
0 

30  POUNDS  COATING 

AMERICAN 
NUMETHODD 

F 

20  POUNDS  COATING 


32  POUNDS  COATING 


r 


AAAA 


Specify  These  Brands 

Don't  select  your  Roofing  Tin  on  hear- 
say. Specify  the  weight  of  coating  as 
well  as  the  Brand  when  you're  ready 
to  select  your  roof  covering,  and  you'll 
get  exactly  what  you  pay  for;  while 
the  life  of  the  roof  will  depend  largely 
upon  the  selection  you  make.  Our 
Brands  are  enumerated  here. 

(Retain  This  for  Reference) 

AMERICAN 
SHEET  &  TIN  PLATE 
COMPANY, 
Frick  Building,  Pittsburgh,  Pa. 


AAA 

30  POUNDS  COATING 


▼ 


AA 

25  POUNDS  COATING 


35  POUNDS  COATING 

AMERICAN 
SPECIAL 
15  POUNDS  COATING 

AMERICAN 
EXTRA 
12 POUNDS  COATING 

AMERICAN 
IC 

8  POUNDS  COATING 

AMERICAN 
IX 

8  POUNDS  COATING 
20  POUNDS  COATING 


ALL  CLASSES 

OF 

Steel  Hate  Construction 


TANKS 
STACKS 
STAND  PIPES 
RIVETED  STEEL  PIPE 
OIL  REFINING  PLANTS 
FEED  WATER  HEATERS 
FUEL  OIL  BURNERS,  Etc. 


WASHINGTON,  PENN. 

BRANCH  OFFICES:  {  g^g'^. 


WATER. 

TOWERS 

STAND 

PIPES 

AND 

TANKS 

For  Railroads, 
Factories   and  \ 
To<wns. 

R.  R.  Turn- 
tables And 
Smithwork 

Plate  Iron  work  of  | 
All  Kinds. 

Blast  Furnaces  and 
CementMillWork 


TIPPETT&  WOOD,  Phillipsburg,  N.  J. 
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Gulf  Coast 
of  Texas 

That's  the  title  of  a  new  eighty-page  illustrated  book  just  published 
by  Rock  Island-Frisco  Lines. 

We  want  a  copy  of  it  to  reach  the  hands  of  every  investor  and  home- 
seeker  in  the  country. 

It  tells  of  a  region  unparalleled  in  its  possibilities  for  home-getting  and 
fortune-making — recently  opened  up  by  the  building  of  the  St.  Louis, 
Brownsville  &  Mexico  Railway. 

You  have  heard  of  other  sections  that  are  or  were  favorable  for  such 
purposes,  but  you  have  never  heard  of  the  like  of  Southern  Texas — 
MARK  THESE  WORDS. 

The  book  will  tell  you.  something  about  it  and  a  trip  of  inspection  is 
cheaply  made.    Are  you  interested  ? 

If  you  will  give  me  your  address  I  will  promptly  correspond,  sending 
you  the  book  and  full  particulars.  By  special  arrangement  you  will  also 
be  personally  introduced,  if  you  desire,  to  farmers  who  are  now  there — to 
whom  you  can  talk  and  of  whom  you  can  learn  all  about  that  new,  mar- 
velous country — the  Gulf  Coast  of  Texas. 

Very  low  one-rate  and  round-trip  rates  on  first  and  third  Tuesdays 
monthly.    Write  me  to-day  for  full  information. 


JOHN  SEBASTIAN,  Passenger  Traffic  Manager 

ROCK.  ISLAND- 

FRLSCO  LINES 

CHICAGO  or  ST.  LOUIS. 

(  Address  me  at  city  nearest  you.) 
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RAILWAY  EQUIPMENT 


AMERICAN  LOCOMOTIVE  COMPANY 

111    Broadway.    New    Y  o  r  K 


Locomotives   for   All   Classes    of  Service 


BALDWIN  LOCOMOTIVE  WORKS 

Broad  and  Narrow  Gauge 
Single  Expansion  and  Compound 

Locomotives 

Mine,  Furnace  and  Industrial 
Locomotives 
Electric  Locomotives  with 
Westinghouse  Motors  and  Electric 
Trucks 

BURNHAM,  WILLIAMS  <£L  CO.,  PHiladelpHia,  Pa.,  U.S.A. 

Cable  Address  — "  Baldwin,"  Philadelphia. 


INDUSTRIES 


ARC 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

The  Illinois  Central  R.  R. 

AND  THE 

Yazoo  &  Mississippi  Valley  R.  R. 


For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

t  Park  Row,  Chicago,  111. 


LOCATIONS 
For  IND  USTRIES 

ON 

The  Erie,  The  Commercial  Railroad 

NEW  YORK  TO  CHICAGO 


The  Erie  Railroad  System's 
Industrial  Department  has  all 
the  territory  traversed  by  the 
railroad  districted  in  relation  to 
resources,  markets  and  advan- 
tages for  manufacturing,  can 
advise  with  manufacturers  of 
specific  products  as  to  suitable 
locations,  and  furnish  them  with 
current  information  of  a  compre- 
hensive nature  dealing  with  the 
project  in  its  full  relation  to 
manufacture  and  commerce. 

Address 

LUIS  JACKSON 

Industrial  Commissioner,  Erie  Railroad  Company 

11  Broadway,  New  Yo  k 
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Over  25,000  Mies  in  Use 

Showing  the  unprecedented  approval  of  the  Base  Supported 
Rail  Joint  by  Railway  Managers  After  Ten  Years  Service. 


Made  from 
Rolled  Steel  to 
fit  over  125 
Sections  of 
Rails 


Continuous  Joint 

Received 
the  Highest  Awards 
Paris,  1900 
Buffalo,  1901 
St.  Louis,  1904 


Wolhaupter  Joint 


THE  RAIL  JOINT  CO. 


MAKERS  OF 

Rail  Joints,  Step  or  Compromise 
Girder,  and  Insulating  Rail  Joints 

'  Protected  by  United  States,  Canada  and  Mexico  Patents . 

General  Offices:  29  West  34th  St.,  New  York  City 

Frederick  T.  Fearey       L.  F.  Braine  and  Percy  Holbrook 

President  Vice-Presidents 

Benjamin  Wolhaupter       F.  C.  Runyon 

Secretary  Treasurer 


Catalogs  at  AH  Agencies 

BALTIMORE,  MD. 
BOSTON,  MASS. 
CHICAGO,  ILL. 
CINCINNATI,  OHIO 
DENVER,  COLO. 
NEW  ORLEANS,  LA. 
PORTLAND,  ORE. 
PITTSBURG,  PA. 
SEATTLE,  WASH. 
ST.  PAUL,  MINN. 
ST.  LOUIS,  MO. 
TROY,  N.  Y. 
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COMMERCIAL 


AUTOMOBILES 


are  far  superior  to  horse  equipments  in  reliability,  endurance,  speed 
and  economy  of  operation  and  maintenance,   


DELIVERY  WAGONS 

1,000  and  2,000  pounds  load  capacity. 

TRUCKS 

5,000  to  10,000  pounds  load  capacity. 


Correspondence  is  invited  from  Merchants,  Department  Stores,  Mill  Own- 
ers, Brewers,  Carmen  and  others  interested  in  improved  methods  of  mer- 
chandise transportation.    Reliable  agents  wanted  in  unassigned  territory. 

Catalogue  of  Columbia  Electric  Commercial  Vehicles  will  be  sent  on  request; 
also  special  catalogues  of  Columbia  Electric  Carnages  and  Columbia  iS  h.  p. 
and  35-40  h.  p.  Gasoline  Cars. 

Electric  Vehicle  Co.,  H*S&rd 


NEW  YORK,  134-136-138  W.  39th  St. 


BOSTON,  74-76-78  Stanhope  St. 


CONN* 

CHICAGO,  MI3  Michigan  Avenne. 


There  are  no  woods  like  the 

Maine  Woods 

There  is  no  hunting  like  the 

Maine  Hunting 

You  can  reach  Cartridge,  T>ecrt 
SMoose  and  'Bear  by  the 

Maine  Central  Railroad 


Send  for  Literature 

F.  E.  BOOTHBY,  G.  P.  &  T.  Agent 
Portland,  Maine. 


"\v^.O.  JS\^^H£.^W  8c  SOWS , 


$125 


were  saved  by 

one  user  of  The  Engi- 
neering Index  in  one 
order.  Does  it  save  you 
money  too  ? 


FACTORY  ACCOUNTS 

By  GARCKE  &  FELLS 
A  handbook  for  accountants  and  manufacturer!. 

Containing  fifty-one  specimens  or  models 
!2mo.        for  books  of  accounts.  $3.00 
The  Engineering  Magazine,  141  Nasaw  Street,  New  York 


Please  mention  The  Engineering  Magazine  when  you  write. 
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'  1  ^HE  use  of  the  most  efficient  labor-saving  equipment  is  one 
1  of  the  main  factors  relied  on  by  large  combinations  of 
capital  to  overcome  competition.  They  are  using  Comp- 
tometers— thousands  of  them.  You  could  use  it,  too,  and  it 
does  not  cost  too  much.  It  will  save  you  money;  also  worry. 
It  really  does  the  work.  All  you  have  to  do  is  simply  touch 
the  keys  and  read  the  answer;  and  you  touch  them  in  bunches; 
two,  three,  four  at  a  stroke,  and  the  answer  will  be  correct  just 
the  same.    Nothing  else  like  it  in  all  the  world. 

It  will  do  all  your  adding,  multiplying  and  dividing  in  a 
mere  fraction  of  the  time  it  takes  to  do  it  mentally  and  so 
easily  and  surely  that  you  will  wonder  why  you  did  not  look 
nto  it  before.    The  only  machine  that  is  rapid  on  all  classes  of  adding  and  calculating,  and  it  is  more  rapid 
han  any  other  on  any  class  of  work.    It  will  take  the  drudgery  out  of  your  work. 
Write  for  pamphlet  and  special  trial  offer. 

Sent,  express  prepaid,  on  30  days*  free  trial  to  responsible  parties. 

Felt  &  Tarrant  flfg.  Co.,  860  N.  Paulina  Street,  Chicago. 


LAJFKIN 


TAPES 

BEST. 

For  Sale  Everywhere.    Send  for  Catalog  No.  20. 

LUFKIN  RULE  COMPANY, 


BAOTNAW,    MICH.,    TT.    B.  A. 
NEW  YORK         -  LONDON. 


ESTABLISHED  1820. 

YOUNG  &  SONS, 

Manufacturers  of 

Engineering,  Mining  and 

Surveying  Instruments, 

PHILADELPHIA. 

CHICAGO: 
l8r  MONROE  ST, 


Eugene  Dietzgen  Co. 

NEW  YORK: 
II9-IZI  W.  ZJD  ST, 

ENGINEERING  AND 
DRAWING  INSTRUMENTS 

Profile,  Tracing,  Drawing  and  Blue 
Print  Papers,  Drawing  Boards,  Tri- 
angles, T  Squares,  Scales,  etc. 

Complete  illustrated  catalogue 
sent  on  application. 


'PRECISION"  SLIDE  RULES. 


5,  8,  10,  15  and  20  in.  long. 

MIDGET"    SLIDE  RULES  I 

Improved  Construction  !  ,\  Engine  Divided  ! 
KOLESCH  &  CO.,  138  Fulton  St.,  New  York. 

WRITE   FOR  CATALOGUE  S. 


TRANSITS  AND  LEVEL 

are  uitd  ex  lusively  on  the  largest 
■wo^ks  where  utmost  precision  is  re- 
quired. Send  for  new  catalogue  No,j^. 

Buff  &  Buff  Mfg.  Co. 
Jamaica  Plains  Station,  Boston,  Mass. 


*-KEUFFEL  &  ESSER  CO.** 

127  FULTON  ST.,  -    -   NEW  YORK 

(  CHICAGO,      ST.  LOUIS.      SAN  FRANCISCO, 
Branchcs  ]  in  Madison  St.  813  Locust  St.  40  Oak  St.,  cor.  Market 

Drawing  Materials    Surveying  Instruments    Measuring  Tapes 

Our  Paragon  Drawing  Instruments  are  of  the  most  precise  workmanship,  the  finest  finish,  the  neatest 
appearance  and  of  the  most  practical  design.    They  are  made  in  the  greatest  variety  and  have  Esser's 
Patent  Pivot  Joint.  .  .  ...-.-«.* 

We  make  the  greatest  variety  of  engine-divided  bhde 
Rules  and  call  especial  attention  to  our  Patented  Adjust- 
ment, which  insures  permanent,  smooth  working  of  the 
slide.    Complete  Catalogue  (550  pages)  sent  on  request. 
Highest  Awards  :  Grand  Prize,  St.  Louis,  1904 ; 

Gold  Medal,  Portland,  1905. 
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OCR  LATEST  CATALOGUE  should  invari- 
ably be  consulted  before  making  any  selec- 
tion of  office  devices. 

Here  will  be  found  the  greatest  variety, 
designed  and  arranged  in  the  most  practical 
manner  for  conducting  business  upon  sys- 
tematic and  economical  lines. 

Sold  strictly  upon  a  commercial  and  not 
a  "  system  "  basis. 

Copy  mailed  free  on  request,  together 
with  name  of  authorized  agent. 

Where  not  represented  we  ship  on  ap- 
proval, freight  paid. 

Filing  Cabinet  catalogue  805  G 

Cabinet  Supplies  905 

3h*  SleW^Vermcke  (?o. 

CINCINNATI. 
BRANCH  STORES:  New  York,  380-382  Broadway. 
Chicago,  224-228  Wabash  Ave.,  Boston*  91-93  Federal. 


Three  Dollars 
andEightyfive 
cents,  prepaid 


Jet  Black, 
Warm,  Soft,  Handsome, 
Durable 

Also  Mocha,  Kid,  Kazan,  and  Rein- 
deer Gloves,  un lined  and  silk  lined,  for  men  and 
I  women.  Natural  Black  Galloway  fur  Coats  and  Robes, 
I  Black  and  Brown  Frisian  and  Black  Dog  Skin  Coats. 
1  Elegant  fur  lined  coats,  with  blended  Muskrator  Russian 
I  Marmot  lining,  collar  of  Otter  or  Persian  I.amb.  Send  us 
I  cow  or  horse  hides,  calf,  dog,  deer  or  other  skins,  and  let 
I  us  tan  them  for  you,  soft,  light,  odorless  and  moth- 
I  proof,  for  Robes,  Coats,  Rugs  or  Gloves,  "and  Crosby 
I  pays  the  freight."  We  do  robe,  rug  and  coat  making, 
I  also  repair  work,  taxidermy  and  head  mounting.  We 
I  buy  no  hides,  skins,  raw  furs  or  Ginseng.  Write  for 
I  Catalogue,  mentioning  this  magazine. 

THE  CROSBY  FRISIAN  FUR  COMPANY 

116  Mill  Street,  Rochester,  New  York 


HENRY  CAREY  BAIRD  &  CO. 
Industrial  Publishers,  Booksellers  *.  Importers 

810  Walnut  Street,  Philadelphia,  Pa.,  U.  S.  A. 

ZW  Our  New  and  Revised  Catalogue  o2  Prac- 
tical and  Scientific  Books,  93  pages,  8  to.;  a 
Catalogue  of  Books  on  Metallurgy,  Mining, 
Prospecting,  Mineralogy,  Geology,  Assaying, 
Analysis,  etc.;  a  Catalogue  of  Books  on  Steam 
and  the  Steam  Engine,  Machinery,  etc. ;  a  Cata- 
logue of  Books  on  Sanitary  Science,  Gas  Fitting, 
Plumbing,  etc.,  and  our  other  Catalogues  and 
Circulars,  the  whole  covering  every  branch  of 
Science  applied  to  the  Arts,  sent  free  and  free 
of  postage  to  any  one  in  any  part  of  the  world 
who  will  furnish  his  address. 


THE  BRANDIS  SONS  CO. 

Surveying  and  Engineering  Instruments, 

812   GATES  AVENUE, 
Catalogues  sent  on  application.     Brooklyn,  n.  y. 


MISCELLANY 

liet  YOUR  IWIJID  Go  FREE 

Do  not  tax  your  brain  trying  to  remem- 
ber. Get  the  MEM  INDEX  HABIT 
and  you  can 

FORGET  WIIH  IMPUNITY 

An  ideal  reminder  and  handy  system  for 
keeping  all  memoranda  where  they  "ill 
appear  at  the  right  time.    Saves  time, 
money,  opportunity.    A  brain  saver. 
No  other  device  answers  its  purpose. 

A  Great  Help  for  Busy  Men 

Used  and  recommended  by  Bankers, 
Manufacturers,  Salesmen,  Lawyers, 
Doctors,  Merchants,  Insurance  Men, 
Architects,  Educators,  Contractors, 
Railway      Managers,  Engineers, 
Ministers,  etc.,  all  over  the  world. 
Ordfr  now  and  Hcsriii  the  Sew  Year  liiarht.    Express  prepaid  on 
receipt  of  price.  Personal  checks  accepted. 
Cowhide  Seal  Leather  Cast-,  hardwcod  tray 
and  cards, 

Am,  Russia  Leach     CUse,  plain  oak  tray 

and  cards,  .... 
Genuine  Morocco  Case,  quartered  oak  tray 

and  cards. 

Genuine  Sealskin  Case,  selected  quar.  oak 

tray  and  cards, 
Silver  Trimmed  Case,  mahogany  tray  with 

cover  and  cards, 
Sundays  extra,  ;^5c.  50c.   Future  Year's  Cards,  $1.00,  81.25. 
Outfits  $1.00  to  $10.00.   Booklet  free.    Duty  and  Express  paid 
in  Canada  for  20  per  cent  more. 

MEM-INDEX  THE  POCKET  CARD  SYSTEM 

Also  a  valuable  card  index  for 
desk  use.  Dated  cards  from 
tray  are  carried  in  the  handy 
pocket  case,  2  to  i  weeks  at  a 
time.  To-day's  card  always  at 
the  front.  No  leaves  to  turn. 
Helps  you  to 

l'liiii  Tour  Work. 

Work  Your  Flan. 

Accomplish  31oi*c. 
You  need  it.  Ttiree  years'  sales 
show  that  most  all  business 
and  professional  men  need  it 

GET  IT  NOW 
Wilson  Mem  in  dex  Co., 
29  Mill  Street. 
Rochester,  X.  Y. 


Small 
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Gunn,  Richards  &  Co., 

PRODUCTION  ENGINEERS  AND  PUBLIC 
ACCOUNTANTS 

Costs,  Organization,  Examinations,  Audits, 
Appraisals,  Power  Costs 


43  WALL  STREET.  {  N„w  YnRK  224  ST-  jAMES  ST  '  MONTREAL 

43  EXCHANGE  PLACE,    j   NEW  YORK  50  CONGRESS  ST..  BOSTON 

FIRST  NATIONAL  BANK  BUILDING,  CHICAGO 


Geo.  F.  Wcscott  Co. 

Labor  Saving  Engineers 

BUFFALO,  N . Y. 


H.   B.  ROELKER, 

CONSULTING,    EXPERT   <5c  CONSTRUCTING 
MECHANICAL  ENGINEER. 
Ma.  dbn  Lane, 


41 


NEW  YORK. 


Factory  and  Marine  Work,  Refrigerating  and 
Pumping  Machinery.  Designer  and  manufac- 
turer of  Screw  Propellers.  The  Allen  Dense 
Air  Ice  Machine  for  Steam  Vessels. 


George  m.  Brill,  m.  e. 

CONSULTING  ENGINEER, 

MECHANICAL,  ELECTRICAL 

SPECIALTI  ES--MANUFACTURING  PLANTS  and 
PROCESSES,    POWER  INSTALLATIONS, 
INVESTIGATIONS, 

MARQUETTE  BLDG-,  CHICAGO 


JNO.  J  CONE,  ROBERT  W.  HUNT,  JAS.  C.  HALLSTED, 
A.  W.  FIERO,  D.  W.  M'NAUGHER. 

ROBERT  W.  HUNT  &  CO. 

Bureau  of  Inspection,  Tests  and  Consultation. 

71  B*  DWAY,  NEW  YORK,      1121  THE   ROOKERY,  CHICAGO. 
MONONGAHE  LA  BANK  BLDG. ,  PITTSBURG, 
31   NORFOLK  HOUSE,  LONDON. 

Inspection  of  Rails  and  Fastenings,  Cars,  Locomo- 
tives, Pipe,  etc.  Bridges,  Buildings  and  other  Struc- 
tures. Chemical  and  Physical  Laboratories.  Reports 
and  Estimates  on  Properties  and  Processes. 


Eugene  C  Brown,  E.  E. 

FORMERLY  EXAMINER  ELECTRICAL  DIV.  U.  S.  PATENT  OFFICE 

PATENT  ATTORNEY 

Expert  Opinions,  Reports  on  Validity  and  In- 
fringement, Perfecting  and  Developing  of 
Inventions,  Patents  and  Patent  Litigation. 

McGill  Building,  Washington,  I>.  C. 


JOHN  J,  GUSHING, 
MINING  LAW. 

Twenty  years'  practice  in  thfc  Federal  and  State 
Courts  in  the  Mining  States.  Mine  titles  and  rights 
examined.  Contracts  carefully  executed.  Mining 
corporations  advised.  Correspondence  invited  on 
all  mining  subjects.  All  inquiries  promptly 
answered.        cable  address — cusheyn,  n.  y. 


codes  < 


)  WESTERN  UNION 
I  BEDFORD-MCNEILL 
18  WALL  ST.,  NEW  YORK 

Correspondence  with  Engineers  specially  desired. 


Ask  for 

rales  on  Professional  Cards  on  this 
page. 


71a    Dwight  Building. 

W.    K.    PALMER,   M.  E. 

CONSULTING  ENGINEER 
M  EC  HAN  ICAL  AND  ELECTRICAL  ENGINEERING, 

KANSAS  CITY  MO. 

Electric  Railways,  and  Lighting ;  Power 
Plants;  Manufacturing  Establishments;  Heat- 
ing, Ventilating  and  Refrigerating  Systems; 
Designing  of  Machinery;  Patent  Work;  Inspec- 
tions, Tests,  and  Reports. 


C.  K.  HOOPER, 


CONSULTING 

ENGINEER, 
NEW  YORK  CITY. 


I  I  BROADWAY,  

DESIGN— CONSTRUCTION— EQUIPMENT 
OPERATION— AND— REMODELING 
OF  MANUFACTURING  PLANTS. 

PRODUCTION  INCREASED  AND  IMPROVED  IN  GOING  PLANTS. 
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WILLIAM   COPELAND  FURBER 

Member  American  Society  op  Civil  Engineers.  Chapter  Member  American  Inst,  of  Architects 

ARCHITECT  AND  CONSULTING  ENGINEER 

Public  Buildings,  Office  Buildings,  Banking  Houses,  Store  Buildings,  Schools,  Warehouses, 
Factories  and  all  buildings  of  a  commercial  or  public  character. 

Economic  designs  for  the  construction  and  complete  mechanical  equipment  of  industrial 
plants — particularly  with  a  view  to  minimum  operating  expenses  and  low  insurance  rates.  Expert 
examinations  and  reports  on  projects  and  existing  plants. 

418  Walnut  St.,   Philadelphia,  Pa. 


M-  AM.  SOC.  C.  E.  M.  AM.  SOC.  M.  C. 

A.    W.  ROBINSON 

CONSULTING  ENGINEER 
14  PHILLIPS  SQUARE  MONTREAL,  CANADA 

Dredging  Machinery 

Of  every  type  designed  for  special  conditions. 
Plant  for  public  works.  Gold  dredges.  25 
years'  experience  in  more  than  125  dredges. 

CABLE  ADDRESS  LONG   DIST.  TELEPHONE 

DREDGE,   MONTREAL"  UPTOWN  2478 


The  Arnou>  Company 

ENGIN  EERS  -  CONSTRUCTORS 
ELECTRICAL  -  CIVIL-  MECHANICAL 

181  LA  SALLE  STREET 
CH  ICAGO 


DATENTS 

1    Trade-Marks  and  Copyrights 

Secured  or  Fee  Returned 

Free  opinion  as  to  patentability. 
Send  for  Guide  Book  and  What  to 
Invent,  finest  publication  issued  for 
free  distribution.  Patents  secured 
by  us  advertised  free. 

EVANS,WILKENS(aCO. 

No.  615  F  Street  N.  W.,  Washington,  D.  C. 

New  York  Offices: 
132  Nassau  Street,  New  York  City 


H.  F.  J.  PORTER,  M.  E. 

1    MADISON    AVENUE,  NEW  YORK. 

Assists  Progressive  Managers  to  install  Mod- 
ern Commercial  and  Industrial  Methods  in 
Manufacturing  Plants, 


PATENTS 

Bought,  Sold  and  Leased  on  Royalty. 
O.  J.  HAEOLER, 
14  So.  Broad  St.,  Phiia.,  Pa. 


P.  E.  JUNGE  &  CO., 
150  Nassau  St.,  Cons.  Engineers,  New  York. 

Gas  Engines,  Producer  Plants,  Liquid  Fuel  Motors. 


ROBERT  McF.  DOBLE 
Consulting  and  Supervising  Engineer 
Colorado  Springs,  Colorado 


DODGE  &  DAY 


INDUSTRIAL 

MECHANICAL 

P  H  I 


ENGINEERS 

LADELPH  I  A,      -  - 


ARCHITECTURAL 
ELECTRICAL 

PA. 


Walter  Kennedy, 

PITTSBURG,  PA. 

Contracting  and  Consulting  Engineer. 

BLAST  FURNACES.    ROLLING  MILLS. 

Bessemer  and   Open   Hearth   Steel    Works,  Etc. 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Julian  Kennedy 
ENGINEER 

Pittsburgh,  Pa.,  U.  S.  A. 

Cable  Address,  ENGINEER,  Pittsburgh 
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WALLACE-COATES 
ENGINEERING  COMPANY 

INCORPORATED 

ENGINEERS 

Design,  Construct  and  Operate  Railway, 
Light  Power,  Gas  and  Hydraulic  Plants 
sole  constructors  of 
STRAUSS  BASCULE  AND 
CONCRETE  BRIDGES 


Examinations  and  Reports  a  Specialty 


355    DEARBORN  ST. 

CHICAGO 

Telephone  Harrison  5404 


THE  PROCEEDINGS  OF 

THE  ENGINEERS'  CLUB  OF  PHILADELPHIA 


Edited  by  the  Publication  Committee 
Published  Quarterly  in  January,  April,  July, 
October 


A  Splendid  Advertising  Medium 

FOR  SPACE   AND  RATES  ADDRESS : 

GEORGE  T.  G WILLIAM,  Chr.  Adv.  Committee 
or  WALTER  LORING  WEBB,  Secretary 
1122  Girard  Street,  Philadelphia 


Subscription  Price 


$2.00  Per  Annum 


J.  G.  WHITE  6c  CO. 

incorporated 

Engineers—Contractors 

43-49  Exchange  Place  _  New  York 
41-43  Wall  Street 

London  Correspondents  Canadian  Correspondents 

J.  G.  White  <&.  Co.,  ltd.  Canadian  White  Co. 

9  CLOAK  t-ANE,    CANNON   ST.  MONTREAL 

PRINCIPAL  PHILIPPINE  OFFICE,   MANILA,  P.  I. 


C  A.  DIETERICH, 

COUNSELOR  AT  LAW, 
SOLICITOR  of  U.  S.  and  FOREIGN  PATENTS, 
257  BROADWAY,  NEW  YORK  CITY,  N.  Y. 

Litigation  affecting  Letters  Patent,  etc. 
Special  attention  devoted  to  inventions  relating  to 
STEAM  ENGINEERING. 


O.  C.  ROEDDER, 

Consult.  Mech.  &  Electr.  Eng'r,  Naval  Architect, 

38  KLAUPRECHTST.,  KARLSRUHE,  GERMANY. 

Late  of  U.  S.  Gov]r  Service.  European  Represen- 
tation of  U.  S.  Firms,  Estimates,  Examinations, 

Expert  Reports. 


PATENTS 

GUSTAV  AYRES,  M.  E. 

(patent  and  mechanical  expert) 
McGilL  Bldg.,  Washington,  D.  C. 

FORMERLY 
EXAMINER  U.  S.   PATENT  OFFICE 
PROFES8OR  OF  MECHANICAL  ENGINEERING, 
COLUMBIAN  UNIVERSITY 


G.  W.  McCLURE,  SON  &  CO.,  engineers  and  contractors, 

BIms  Furnace  Construction,  Fire  Brick  Hot  Blast  Stoves,  Open  Hearth  and  Heating  Furna 

New  Bessemer  building,  Pittsburg,  Pa. 


HUDSON  ENGINEERING  <&  CONTRACTING  CO. 

92  WILLIAM  STREET,  NEW  YORK 
ENGINEERS   AND  CONTRACTORS 

water  supplies  designed  and  installed  for  industrial  works 

BRANCH    OFFICE,    518    WALNUT    ST.,    CINCINNATI,  OHIO 


Please  mention  The  Engineering  Magazine  when  you  write. 
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Harvard  University 

THE   LAWRENCE   SCIENTIFIC  SCHOOL 

offers  four-year  courses  of  study  leading  to  the 
degree  of  S.B.   in  Civil,  Mechanical,  and  Elec- 
trical    Engineering,     Mining     and  Metallurgy, 
Architecture,   Landscape    Architecture,  Forestry, 
Chemistry,     Geology,     Biology,      Anatomy  and 
Hygiene     (preparation     for     medical  schools). 
Science  for  Teachers,  and  a  course  in  General 
Science.     For  the  catalogue  and  information,  ad- 
dress J.  L.  Love,  16  University  Hall,  Cambridge, 
Mass.                          N.   S.   SHALER,  Dean. 

Sheffield  Scientific  School  of  Yale  University 

NEW  HAVEN,  Conn, 
Courses  in  Civil,  Electrical  and  Mechanical  Dii* 
gineering;    in  Chemistry,  Pure    and    Applied;  in 
Botany,   Zoology,    Mineralogy    and  Geology;  in 
studies  preparatory  to  Mining  and  Metallurgy ;  in 
Biology,  with  special  reference  to  preparation  for 
a    Medical    Course ;    and    in    General  Scientific 
Studies,  with    English,  French,  Spanish,  and  Ger- 
man, Political  Economy,   Histor> ,  etc.    For  Pro- 
gramme address. 

Professor  Russell  H.  Chittenden,  Director, 

Lehigh  University, 

SOUTH  BETHLEHEM,  PA 

Courses  in  Civil,  Mechanical,  Mining,  Metallurgical, 
Electrical,  and  Chemical  Engineering,  in  Electrometal- 
lurgy.  Analytical  Chemistry,  Geology  and  Physics.  Also 
Classical  and  Literary  Courses. 

For  further  information,  for  Registers  of  the  Univer- 
sity, and  for  descriptive  circulars  of  the  different  courses, 
address 

The  Registrar, 

University  of  Pennsylvania 

THE  COLLEGE 

Courses  are  offered  in  Mechanical,  Electrical,  Civil 
and  Chemical  Engineering,  Architecture,  Chemistry 
and  Biology,  as  well  as  courses  in  Arts  and  Science, 
Finance,  and  Commerce.    New  Engineering  labora- 
tories of  the  most  modern  and  approved  kind  and  on 
a  large  scale  have  recently  been  erected. 

For  information  address,  J.  H.  Penniman, 

Dean  of  the  College,  Philadelphia. 

Clarkson  School  of  Technology. 

Thomas  8.  Clarkson  Memorial     POTSDAM,  N.Y. 
Organized  under  Charter  of  the  University  of  the 
State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  Science 
in  Chemical,  Civil,  Electrical  and  Mechanical  Engi 
peering,  comprising  four  years  of  thorough  train 
ing  and  resident  college  work  in  theory  and  prac- 
tice of  engineering.    Copies  of  Clarkson  Bulletin, 
published  quarterly,  mailed  on  application. 

Wm.  S.  Aldrich,  Director. 

TUFTS  COLLEGE 

DEPARTMENT  OP  ENGINEERING. 
Civil,  Mechanical,  Electrical  and  Chemical  Engineering. 

New  Laboratories  and  Excellent  Equipment. 
Beautiful  site  within  four  miles  of  Boston.  Prepar- 
atory Department  for  students  who  have  had  engi- 
neering practice,  but  insufficient  preparation  for 
college  work. 

For  information  concerning  courses,  and  posi- 
tions of  graduates,  address  H.  G.  Chase.  Secretary, 
Tufts  College  P.  0.,  Mass. 

Massachusetts  Institute  of  Technology, 

BOSTON. 

HENRY  S.  PRITCHETT,  Ph.  D.,  LL.  D.,  Prest. 

The  Institute  offers  four  year  courses  in  Civil,  Me« 
chanical,  Mining,  Electrical,  Chemical  and  Sanitary  Engi- 
neering; in  Architecture,  Metallurgy,  Chemistry,  Physics,  Biol- 
•gy,  Geology ;  in  Naval  Architecture  and  in  General  Studies. 

Catalogues  and  detailed  circulars  of  information 
will  be  sent  free  on  application. 

H.  W.  Tyler,  Secretary, 

491  Boylston  St.,  Boston,  Mass. 

The  Rose  Polytechnic  Institute, 

TERRE  HAUTE,  INDIANA. 

A  College  of  Engineering.  Courses  in  Mechan- 
ical, Electrical,  and  Civil  Engineering,  Chemistry 
and  Architecture.  Extensive  shops  and  Labora- 
tories. Expenses  low.   Nineteenth  year. 
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CHESTER,  PA. 
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Degrees  in  Civil  Engineering,  Chemistry,  Arts; 
also  thorough  Preparatory  Courses  of  Study  are 
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moral  stamina,  the  health  of  diversion,  and  training 
in  personal  efficiency — supplied  by  a  military  school 
of  the  best  type. 

Catalogues  of  Col.  C.  E.  Hyatt,  President. 

Norwich  University, 

NOjRTHFIELD,  vt. 
The  ililitary  College  of  the  State  of  Vermont. 

A  COLLEGE  with  complete  daily  routine  of 
Military  Duty.    Honor  graduates  commissioned  in 
the  U.  S.  Army.     Courses  in  Civil  Engineering, 
Chemistry,  Arts,  and  in  Science  and  Literature. 
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learned  to  obey,  to  command,  to  execute. 

Catalogs  sent  upon  application. 

C.  H.  Spooner,  LL.D.,  President. 

Lewis  Institute,  Chicago,  III. 

SCHOOL  OF  ENGINEERING. 

Four  years'  course  heading  to  degree  of  Mechani- 
cal Engineer.    In  the  last  two  years,  elections  en- 
able student  to  specialize  in  Electrical,  Steam,  or 
Shop   Engineering.     Careful   attention   given  to 
mature  students,  not  candidates  for  a  degree,  who 
wish  to  perfect  themselves  in  special  lines  of  work. 
Catalogue  or  special  information  sent  on  application. 

Lafayette  College, 

EASTON,  PA. 
Thoroughly  equipped  technical  courses  in 

CIVIL,  MINING  AND  ELECTRICAL 

ENGINEERING  AND  CHEMISTRY, 

For  Catalogues  address 
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Stevens  Institute  of  Technology 

provides  a  course  of  study  of  four  years'  duration, 
covering  all  that  appertains  to  the  profession  of  a 

MECHANICAL  ENGINEER. 

Complete  Mechanical,   Electrical,  Physical  and 
Chemical  Laboratories.     For  particulars,  address 
Stevens  Institute  of  Technology,  Hoboken,  N.  J. 

Worcester  Polytechnic  Institute 

WORCESTER,  Mass. 

A  SCHOOL  OF  ENQINKKRINQ. 

Courses  of  study  in  rWcbanical,  Civil,  Electrical, 
Chemical  Engineering,  and  in  General  Science. 
Extensive  Laboratories  In  ilechanical  Engineer- 
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Engines  and  Boilers.  # 
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J.  K.  Marshall,  Registrar. 

IJniversity  of  Vermont  and 

u           State  Agricultural  College. 

ENGINEERING  DEPARTMENT. 

Courses  are  offered  in  Civil,  Mechanical  and  Elec- 
trical Engineering.    Complete  modern  equipment  of 
shops  and  laboratories.    Expenses  are  moderate. 
Catalogues  or  Department  Bulletins,  with  list  of 
graduates,  may  be  had  by  addressing 

J.  W.  Votey,  Dean,  Burlington,  Vt. 

Pratt  Institute,           Brooklyn,  n.  y. 

TWO  YEARS  COURSE  IN 
APPLIED  CHEMISTRY,  APPLIED 
cLblrTKIlsl  I Y,    DRAWING,  AND 
STEAM  AND  MACHINE  DESIGN 

Extensive  and  thoroughly  equipped  laboratories. 
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University  of  Wisconsin. 

All  the  engineering  courses,  besides  a  General 
Course',  with  liberal  electives  for  persons  not  ex- 
pecting to  follow  engineering  as  a  profession,  in 
Engineering  Science  and  Practice.    Athletic  advan- 
tages unexcelled.    Fees  moderate.    "Madison  has 
the  most  magnificent  site  of  any  inland  town  in 
America,"  and  it  is  as  healthful  as  it  is  beautiful. 
Address 

Dean,  College  of  Engineering,  Madison,  Wis. 

UNIVERSITY  OF  ILLINOIS 

College  of  Engineering.    Full  courses  in 
Architecture,  in  Architectural,  Civil,  Elec- 
trical, Mechanical,  Municipal  and  Sanitary, 
and  Railway  Engineering.    Also  graduate 
courses.    Complete  equipment.  New  build- 
ings, shops  and  laboratories.  Address 

W.  L.  PILLSBURY, 
Registrar,  Box  A,  Urbana,  III. 
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Michigan  College  of  Mines 

Michigan,  Houghton. 

F.  W.  McNair,  President.   Located  in  Lake  Supe- 
rior district.    Mines  and  Mills  accessible  for  practice, 
For  Yearbook  and  Record  of  Graduates,  apply  to 
President  or  Secretary. 
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Lidgerwood  Cableways 


The  illustration  shows  the  head  towers  of  two  Lidgerwood  Cableways  in- 
stalled at  the  celebrated  Roosevelt  Dam,  Roosevelt,  Arizona.  The  cableways 
are  electrically  operated  and  deliver  concrete  and  stone  'on  the  Dam.  They 
have  stationary  towers.  The  longest  cableway  has  a  span  of  1146  ft.  while 
the  cableway  shown  in  the  foreground  has  a  span  of  1 1  o6Jf t. 

The  average  loads  are  about  8  tons  and  the  maximum*loads  1 5  tons  on  each 
machine.    The  main  cables  are  of  steel,  2}"  in  diam. 

The  Roosevelt  Dam  when  built  will  be  one  of  the  highest  in  the  world  and  also 
one  of  the  largest  in  cubical  contents,  having  considerably  over  300,000  cu.  yds. 
of  masonry. 

Send  for  new  illustrated  book  »  LIDGERWOOD  CABLEWAYS." 
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ments you  can  make.  If  "you  select  your  company  carefully  and  make  sure  you  are 
getting  a  suitable  policy,  it  is  an  investment  that  will  pay  big  dividends  in  service. 
and  in  responsible  care  of  your  interests. 

Above  all  things  don't  make  the  mistake  of  placing  your  insurance  with  a  company 
merely  because  you  can  get  a  cut  rate.  Cheap  insurance  is  never  good  insurance.  You 
will  be  safe  in  selecting  the  Maryland  Casualty  Company  because  of  its  high  financial 
standing  and  unsurpassed  record  for  fair  treatment  of  policyholders. 

The  Perfect  Form  of  Liability  Insurance 

sold  by  this  Company  is  the  best.    Do  you  want  us  to  prove  it  ? 

WRITE  FOR  SAMPLE  POLICY— Liability  Form  236-F,  and  descriptive  booklet. 

MARYLAND  CASUALTY  COMPANY 
Baltimore,  Maryland. 

Assets  over  $3,400,000.00.  Surplus  to  Policyholders,  $1,669,287.04 

The  Maryland  continues  to  sell,  at  fair  rates,  the  Standard  form  of  Liability  policy, 
which  is  as  good  as  the  best  sold  by  any  other  company. 

The  Company  also  writes  Burglary,  Sprinkler  Leakage,  Elevator,  Teams,  Steam  Boiler, 
Water  Damage,  Physicians*  Defense,  Plate  Glass,  Personal  Accident,  Disability,  Health, 
Fly  Wheel,  and  all  other  classes  of  Casualty  Insurance. 
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£xc«lsior    Straightway    Back-Pressure  Valve. 

Has  a  full,  unobstructed  passage  through  it  nearly  in  line  with 
the  pipe,  and  therefore  offers  no  resistance  to  the  free  flow  of 
steam.  Thoroughly  reliable  when  used  as  a  back  pressure  valve, 
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THE  DEVELOPMENT  OF  THE  AMERICAN  IRON 


The  statistical  features  of  the  American  iron  industry  were  discussed  in  considerable  detail  in 
an  article  presented  in  this  Magazine  a  year  ago,  so  that  at  present  it  will  be  unnecessary  to  re- 
consider this  phase  of  the  subject,  though  the  advances  in  production  during  1906  will  be  briefly 
noted.  Several  developments  of  more  general  interest  can,  however,  be  taken  up  somewhat  more 
fully.  At  different  times  during  the  year  the  questions  of  ore  reserves,  electric  smelting  processes, 
ore-concentrating  methods,  and  corporation  mergers  have  occupied  the  attention  of  the  iron  trade ; 
the  statements  concerning  these  various  factors  in  the  industry  will  perhaps  be  of  interest  in  the 
present  connection  as  indicating  progress  along  certain  lines  of  development. 


iHE  year  1906  has  witnessed  a  steady  growth  in  production  in 


1  all  branches  of  the  iron  industry,  from  ore  to  finished  prod- 
ucts. Coincident  with  increase  in  production  came  increase 
in  prices,  which  rose  steadily  from  the  beginning  to  the  end  of  the 
year,  with  the  exception  of  a  slight  depression  in  June.  These  move- 
ments in  output  and  price  must  be  regarded  as  continuations  of  the 
growth  shown  during  1905,  and  their  relations  to  the  past  history  of 
the  iron  industry  can  be  best  noted  on  comparison  of  the  records  of 
the  industry  for  a  number  of  years  preceding. 

This  recent  remarkable  growth  in  the  American  iron  industry  is 
strikingly  brought  out  in  Figure  1,  which  shows  graphically  the  annual 
production  of  iron  ores,  pig  iron,  and  steel  for  the  years  1870  to  1906 
inclusive.  The  figures  on  which  this  diagram  are  based  are  official, 
except  for  1906.  Official. statistics  for  that  year  are  not  yet  available, 
but  it  is  believed  that  the  estimates  used  in  preparing  the  diagram  will 
be  found  to  be  very  close  to  the  actual  figures.  The  curves  bring  out 
clearly  the  great  falling  off  in  production  in  1904,  and  the  equally 
sharp  upward  movement  of  1905  and  1906. 

The  chief  factors  in  keeping  prices  down  to  a  reasonable  level  have 
been,  curiously  enough,  the  great  iron-  and  steel-producing  corpora- 
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FIGURE   I.      CURVE  SHOWING  THE   AMERICAN   PRODUCTION  OF  IRON  ORE, 
PIG,  AND  STEEL  SINCE  1870. 

tions.  Their  attitude  in  this  matter  is  not,  of  course,  dictated  by 
altruistic  motives,  but  it  affords  a  refreshing  contrast  to  the  method 
of  procedure  which  the  newspapers  have  led  us  to  suppose  was  the 
immediate  consequence  of  the  consolidation  of  interests  in  any  indus- 
try. Realizing  that  steady  sales  at  reasonably  high  profits  are,  in  the 
end,  better  than  a  runaway  market  with  its  consequent  great  fluctua- 
tions in  both  prices  and  sales,  all  efforts  have  been  made  to  steady  the 
iron  market  so  far  as  is  possible ;  and  until  within  a  very  recent  period 
this  policy  was  markedly  successful.    Toward  the  very  close  of  the 
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year,  however,  prices  in  several  lines  rose  more  sharply  than  is  gen- 
erally considered  advisable,  and  it  is  doubtful  as  to  how  far  control 
will  be  possible  in  1907/ 

The  Share  of  the  Steel  Corporation. 

In  connection  with  this  question  it  may  be  noted  that  at  one  time 
in  the  year  considerable  public  interest  was  attracted  to  a  discussion 
between  the  editor  of  a  leading  iron-trade  journal  and  a  perennial 
candidate  for  the  Presidency,  regarding  the  definition  of  the  loosely 
used  terms  "  trust  "  and  "  monopoly."  The  particular  application  of 
the  question  was  to  the  United  States  Steel  Corporation,  and  figures 
collected  by  Mr.  I.  M.  Swank  were  presented  to  show  the  proportion 
of  various  iron  and  steel  products  controlled  by  that  company.  These 
figures  are  given  in  the  table  on  page  684. 

It  will  be  seen  from  these  figures  that  the  Steel  Corporation  pro- 
duces somewhat  less  than  half  the  pig  iron  of  the  country,  and  that  its 
iron  ore  and  coke  output  are  proportionately  still  less.  In  steel  and 
m  most  finished  products  its  percentage  is  considerably  higher,  but 
in  no  case  does  it  reach  70  per  cent  of  the  total  American  output.  It 
may  further  be  noted  that  in  most  lines  the  corporation  has  fallen  off 
in  percentage  of  production  since  the  early  days  of  its  history,  though 
this  tendency  will  probably  be  checked  within  a  year  or  so  when  its 
present  plans  for  new  construction  begin  to  show  effect. 

The  real  strength  of  the  Steel  Corporation  lies,  not  in  its  present 
control  of  production,  but  in  the  fact  that  its  holdings  of  iron-ore 
lands  in  the  Lake  Superior  district  are  so  complete  as  to  prevent  any 
possibility  of  competition  in  that  line.  These  holdings  are  variously 
estimated  as  representing  from  75  to  85  per  cent  of  the  total  iron-ore 
tonnage  of  the  Lake  district,  and  so  long  as  no  other  ore  districts  are 
taken  into  consideration  it  is  obvious  that  the  ore  supply  of  the  inde- 
pendent interests  is  not  large  enough  to  last  for  many  years.  In  a 
later  section  of  this  article,  data  are  presented  relative '  to  other 
American  ore  districts,  which  seem  to  show  that  an  ore  scarcity  iri 
the  Lake  Superior  region  need  not  necessarily  be  taken  as  meaning 
the  end  of  competition. 

Southern  Iron  Conditions. 

Prominent  among  the  districts  which  offer  hope  for  the  future, 
when  the  better  of  the  Lake  ore  deposits  are  exhausted,  is  that  which 
includes  the  southeastern  States  from  Virginia  to  Alabama. 

In  one  respect  the  past  year  has  been  disappointing,  when  the  con- 
ditions of  the  iron  industry  in  the  South  are  considered.  So  far  as 
can  be  estimated,  1906  will  show  no  material  advance  over  1905  so  far 
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32,231,129 

37-9 

36.6 

34-2 

37-4 

Iron  and  steel  actually  produced. — Gross  tons. 

Bessemer,  basic,  foundry,  and  other  kinds  of  pig  iron  

9,951,891 

12,746,513 

22;698,404 

43-8 

44-3 

39.9 

44-3 

Spiegeleisen,  ferromanganese,  ferrophosphorus  and  ferro- 

220,257 

73.719 

293,976 

74-9 

70.5 

81.0 

81.0 

Total  pig  iron,  including  spiegeleisen,  etc  

10,172,148 

12,820,232 

22,992,380  ^ 

44.2 

44.6 

40.4 

44-7 

7>379>i88 

3.562,187 

IO>94i,375 

67.4 

69.0 

72.0 

73-9 

Open  hearth  steel  ingots  and  castings  

4,616,051 

4,355-325 

8,971.376 

5i-4 

5°-4 

.51.0 

52.4 

Total  steel  ingots  and  castings  

".995.239 

7.917. 512 

19,912,751 

60.2 

61.0 

63-5 

657 

Bessemer  steel  rails  

1,713,610 

1.478,737 

3.192,347 

53-6 

57-2 

65.6 

65.4 

Structural  shapes  

908,096 

752,423 

1,660,519 

54-6 

55-i 

60.3 

57-9 

Plates  and  sheets,  excluding  nail  plate  

2,028,429 

1,503,801 

3,532,230 

57-4 

58.0 

59-9 

59.4 

1,265,707 

542,981 

1,808,688 

69.9 

71-3 

73-1 

71-5 

Bars,  skelp,  nail  plate,  open  hearth  and  iron  rails,  etc  

2,063  113 

4,583,118 

6,646,231 

31.0 

28.6 

29.8 

3i  1 

Total  finished  rolled  products  

7.978.955 

8,861,060 

16,840,015 

47-3 

47-8 

5i-2 

50.8 

Wire  nails,  kegs  of  100  pounds  

7. 175. 4i8 

3.679.474 

10,854,892 

.66.1 

67.0 

70.6 

64.8 
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as  the  productions  of  either  iron  ore  or  pig  iron  are  concerned.  The 
system  of  mining  the  red  ores  of  the- Birmingham  district  is  not  one 
which  permits  a  rapid  increase'  in  output  to  meet  a  suddenly  enlarged 
demand;  and  few  Southern  companies  have  ever  spent  much  money 
in  intelligent,  prospecting  or  development  work.  Transportation  con- 
ditions, too,  were  unfavorable,  the  inadequacy  of  the  car,  supply 
during  the  past  two  years  being  almost  incredible. 

During  the  past  decade  the  wages  of  common  laborers  in  Alabama 
have  more  than  doubled ;  and  along  with  the  increase  in  wages  is  an 
increase  in  the  general  inefficiency  of  much  of  this  labor.  The  prin- 
cipal problems  before  the  Southern  iron  manufacturer  are,  in  fact, 
connected  with  labor  supply,  and  within  the  past  year  serious  efforts 
have  been  made  both  to  divert  white  emigration  into  this  district  and 
to  supply  the  more  pressing  immediate  needs  by  introducing  Italian 
and  Mexican  labor.  This  latter  step,  though  it  may  help  in  present 
need,  is  of  doubtful  wisdom,  for  it  seems  calculated  to  add  another 
race  problem  to  the  one  with  which  the  South  has  always  struggled. 

Certain  Southern  iron  companies  have  suffered  in  the  past  from 
being  managed  with  a  view  to  making  profits  in  Wall  Street,  rather 
than  in  Birmingham.  The  same  condition  has  existed  in  other  parts 
of  the  United  States.  It  is  obvious  that  a  manager  trained  to  keep 
one  eye  on  the  stock  will  often  let  the  other  wander  from  the  stack, 
and  that  the  industrial  economy  of  the  company  will  be  diminished 
just  in  the  ratio  that  it  is  run  as  a  stock-jobbing  concern.  The  past 
year  seems  to  show  a  change  for  the  better  in  this  line.  Two  of  the 
most  serious  offenders  of  the  past — the  Tennessee  Coal,  Iron,  &  Rail- 
road Co.  and  the  Republic  Iron  &  Steel  Co. — are  now  under  one  con- 
trol and  practically  under  one  management,  and  for,  the  moment  at 
least  the  policy  of  this  management  seems  to  be  to  bring  the  plants  up 
to  a  very  high  state  of  industrial  efficiency.  As  pointed  out  a  year 
ago,  the  profits  of  Southern  iron  making  at  present  go  largely  to  the 
railroads,  which  carry  the  pig  iron  to  northern  markets.  This  condi- 
tion will  disappear  as  the  steel-making  capacity  of  the  South  is  in- 
creased ;  and  one  of  the  most  encouraging  signs  at  the  present  day  is 
the  extent  to  which  new  steel  plants  are  being  planned  and  constructed. 
Iron  Ore  Reserves. 

About  two  years  ago,  in  response  to  a  request  from  the  Swedish 
Parliament,  an  eminent  Swedish  geologist  prepared  a  report  on  the 
iron-ore  reserves  of  the  world.  The  report  itself  attracted  little  notice 
in  the  United  States,  even  among  those  directly  interested  in  the  iron 
industry.    Early  in  1906,  however,  a  summary  of  the  report  was  for- 
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warded  by  the  American  consul  at  Paris,  and  the  wide  circulation 
given  to  consular  reports  in  America  resulted  in  drawing  consider- 
able attention  to  the  subject  in  both  the  daily  and  the  technical  press. 

The  character  of  the  report,  in  the  form  in  which  it  reached  the 
American  public,  is  fairly  indicated  by  the  following  extracts : 

"  It  will  surprise  a  great  many  to  learn  that  we  are  likely  to  run  short 
in  iron  inside  of  a  single  century  if  we  keep  up  the  present  rate  of  con- 
sumption. As  a  matter  of  fact  we  are  more  likely  to  increase  the  consump- 
tion than  we  are  to  reduce  it.  The  world  has  only  10,000,000,000  tons  of 
iron  ore  available.  Of  these  Germany  has  twice  as  many  tons  as  the 
United  States.  Russia  and  France  each  have  400,000,000  tons  more  than 
this  country  .  .  .  Assuming,  therefore,  as  true  the  claim  of  geological 
science  that  the  extent  of  workable  iron-ore  beds  is  known  to  within  a 
margin  of  possible  error  not  exceeding  5  per  cent,  the  Swedish  report, 
which  is  based  upon  the  most  authoritative  information,  has  naturally 
attracted  world-wide  attention  .  .  .  The  present  output  of  ore,  and  the 
amount  of  ore  actually  consumed  by  each,  is  as  follows,  in  tons : 
Country.  Workable  Annual  Annual 

deposits.  output.  consumption. 

United  States    1,100,000,000        35,000,000  35,000,000 

Great  Britain    1,000,000,000        14,000,000  20,000,000 

Germany   2,200,000,000        21,000,000  24,000,000 

.    Spain    500,000,000         8,000,000  1,000,000 

Russia  and  Finland    1,500,000,000         4,000,000  6,000,000 

France    1,500,000,000         6,000,000  8,000,000 

Sweden    1,000,000,000         4,000,000  1,000,000 

Austria-Hungary    1,200,000,000         3,000,000  4,000,000 

Other  countries    5,000,000  1,000,000 

Total   10,000,000,000      100,000,000  100,000,000 

While  it  is  probable  that  the  foregoing  statement  does  not  take  into 
adequate  account  the  undeveloped  ore  deposits  in  Utah  and  Alabama,  its 
teachings  are  nevertheless  obvious  and  impressive.  Of  the  world's  work- 
able iron-ore  deposits,  as  at  present  known,  the  United  States  possesses 
only  about  one-ninth,  and  at  the  present  rate  of  consumption  the  entire 
supply  will  be  exhausted  within  the  present  century." 

It  must  be  admitted  that  an  official  statement  such  as  this  might 
fairly  cause  alarm  to  those  unacquainted  with  the  facts  of  the  case, 
and  that  the  daily  press  cannot  be  blamed  for  taking  the  matter  very 
seriously.  As  a  matter  of  fact,  however,  the  figures  given  cannot  be 
accepted  as  reliable ;  and  it  seems  desirable  to  present  a  more  careful 
statement  of  the  case.  The  original  Swedish  report  did  not  do  justice 
to  the  American  iron-ore  deposits;  while  in  the  consular  translation 
this  injustice  was  accentuated,  rather  than  lessened. 

Before  taking  up  the  subject  of  American  iron-ore  reserves  in 
general  it  may  be  well  to  dispose  of  one  statement  above  quoted: — 
"  Assuming,  therefore,  as  true  the  claim  of  geological  science  that  the 
extent  of  workable  iron-ore  beds  is  knozvn  to  within  a  margin  of  pos- 
sible error  not  exceeding  5  per  cent  .  .  "  To  me  this  assumption 
appears  to  be  entirely  gratuitous.    No  mining  geologist  of  any  ex- 
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perience  would  make  such  a  claim,  except  for  very  small  or  unusually 
uniform  ore-bodies.  Elsewhere,  in  discussing  the  Clinton  or  red  ores 
of  Alabama,  I  have  said :  "  The  amount  of  Clinton  ore  in  any  area 
can  probably  be  determined  by  a  geologist  within  5  or  10  per  cent; 
and  estimates  of  red-ore  reserves  can  therefore  be  made  by  competent 
men  with  a  degree  of  accuracy  impossible  in  dealing  with  the  magne- 
tites, hematites,  or  brown  ores  of  other  districts/'  The  Clinton  ore,  it 
must  be  remembered,  is  an  exceptionally  easy  ore  to  estimate,  because 
it  occurs  in  bedded  form  and  is  fairly  uniform  over  considerable  dis- 
tances, both  vertically  and  horizontally.  In  dealing  with  irregularly 
shaped  ore-bodies,  I  should  consider  that  an  estimate  which  came 
within  25  per  cent  of  the  actual  quantity  was  remarkably  accurate. 
When,  however,  the  estimate  covers,  not  a  single  area  or  deposit,  but 
the  total  iron-ore  contained  in  a  State  or  nation,  the  case  is  very  dif- 
ferent, for  the  possibility  of  error  in  such  an  estimate  is  enormous. 
As  will  be  shown  below,  the  Swedish  report  on  iron-ore  reserves 
probably  contains  an  error  of  something  over  1,000  per  cent  in  its 
estimate  of  American  ore  tonnage. 

The  Lake  Superior  district,  at  present  the  leading  American  pro- 
ducer, has  been  explored  more  thoroughly  than  any  other  ore  field  in 
the  United  States,  but  estimates  as  to  total  tonnage  range  within 
rather  wide  limits.  At  present  the  totals  commonly  quoted  vary  from 
1,500,000,000  to  2,000,000,000  tons,  of  which  the  United  States  Steel 
Corporation  is  commonly  supposed  to  control  over  three-fourths.  This 
supply  is  being  drawn  on  to  meet  a  constantly  increasing  annual  de- 
mand, and  it  is  conceded  that  before  191 5  the  district  will  probably  be 
called  upon  to  ship  over  50,000,000  tons  of  ore  a  year.  It  is  obvious 
that  at  such  a  rate  the  Lake  Superior  ores  can  hardly  be  expected  to 
last  beyond  the  year  1950;  and  it  is  equally  obvious  that  long  before 
that  date  the  value  of  good  workable  deposits  of  iron  ore,  both  there 
and  elsewhere  in  the  United  States,  will  have  increased  immensely. 
During  the  past  year  ore  lands  in  the  Lake  district  have  been  sold  at  a 
valuation  of  one  dollar  per  ton  of  ore  in  the  ground,  though  the  aver- 
age valuation  is  still  of  course  considerably  below  that  price. 

In  the  Rocky  Mountain  and  Pacific  states  a  few  large  iron-ore 
deposits  are  known  to  exist,  and  many  others  are  reported,  but  any 
attempt  at  an  estimate  of  total  tonnage  would  be,  with  only  our  present 
knowledge  of  the  subject,  merely  the  wildest  sort  of  guessing. 

A  more  promising  field  lies  in  the  older  Eastern  States.  It  is  prob- 
able that  careful  exploratory  work  will  develop  magnetic  iron  ores 
in  New  York,  New  Jersey,  and  Pennsylvania  in  quantities  far  in  ex- 


688 


THE  ENGINEERING  MAGAZINE. 


cess  of  anything  usually  considered  possible  in  those  States.  Here 
also,  close  estimates  are  impossible. 

With  regard  to  the  Southern  iron  ores  the  case  is  very  different. 
Here  the  work  which  the  Geological  Survey  has  carried  on  during 
the  past  three  years,  and  which  was  planned  so  as  to  obtain  data  on 
the  quantity  of  ore  available,  gives  us  a  fairly  secure  basis  for  tonnage 
estimates.  I  feel  safe,  therefore,  in  submitting  the  following  figures 
as  representing  minimum  values  for  the  workable  iron-ore  reserves 
of  certain  Southern  States,  with  the  caution  that  further  exploratory 
work  in  the  South  will  probably  increase  rather  than  decrease  these 


estimates. 

Red  ore,  tons.  Brown  ore,  tons. 

Alabama                                      1,000,000,000  75,000,000 

Georgia                                         200,000,000  125,000,000 

Tennessee   '.     600,000,000  225,000,000 

Virginia                                          50,000,000  300,000,000 


2,300,000,000  725,000,000 

This  gives  a  total  estimated  reserve,  for  the  red  and  brown  ores 
of  the  four  States  noted,  of  over  3,000,000,000  tons.  If  to  this  we  add 
the  ores  occurring  at  deeper  levels  in  the  States  named,  the  red  and 
brown  ores  of  Maryland,  West  Virginia  and  Kentucky,  and  the  mag- 
netic ores  of  the  other  Southern  States,  it  is  probably  fair  to  assume 
that  the  total  American  ore  reserve  will  amount  to  very  nearly  10,000,- 
000,000  tons — or  five  times  that  credited  to  the  Lake  Superior  district. 
Much  of  this  is  of  course  unworkable  at  the  present  day,  but  all  of  it 
should  be  counted  on  in  any  estimate  of  total  ore  reserves. 

In  considering  the  above  figures  it  will  be  well  to  bear  in  mind 
that  the  red  ores  will  average  33  to  43  per  cent  metallic  iron,  but  that 
they  carry  so  much  lime  as  to  be  almost  or  quite  self-fluxing.  The 
brown  ores,  as  washed,  will  range  from  40  to  50  per  cent  metallic 
iron.  It  may  be  further  added  that  the  estimates  as  to  red-ore  tonnage 
are  probably  much  more  accurate  than  those  relative  to  brown  ores. 

To  sum  up  the  matter — in  place  of  the  eleven  hundred  million  tons 
credited  by  the  Swedish  geologists,  it  is  probably  safe  to  say  that  the 
United  States  has  from  ten  to  twenty  times  that  reserve  of  iron  ore. 

The  present  rate  of  consumption  is  as  follows : 


1903    35,019,308  tons 

1904    27,644,330  tons 

1905    42,526,133  tons 

1906   probably  about  48,000,000  tons 


Assuming  that  the  demand  for  iron  ore  during  the  present  century 
may  range  from  50,000,000  to  100,000,000  tons  per  year,  the  Lake 
Superior  district  would  last  for  from  25  to  50  years  more,  if  it  supplied 
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the  entire  United  States.  But  counting  on  the  known  reserves  else- 
where in  the  United  States,  the  ore  will  last  for  a  much  longer  period, 
though  of  course  it  must  necessarily  show  a  gradual  but  steady  in- 
crease in  value. 

Recent  Technologic  Advances. 

Of  processes  affecting  ore-treatment,  the  three  which  have  received 
most  attention  during  the  past  year  or  so  are  probably  the  Gayley  dry- 
blast,  electric  smelting,  and  nodulizing.  The  first  of  these  is  in  suc- 
cessful operation  at  a  number  of  furnaces,  and  is  now  hardly  subject 
to  discussion  as  a  new  or  untried  process.  With  the  other  two  the  case 
is  different,  and  some  space  may  profitably  be  devoted  to  a  brief  dis- 
cussion of  this  probable  status  in  the  iron  industry. 

There  is  of  course  nothing  particularly  novel  in  the  idea  of  pro- 
ducing iron  or  steel  in  the  electric  furnace,  though  some  recent  experi- 
ments appear  to  ignore  this  fact  and  to  consider  the  mere  electrolytic 
production  of  metal  to  be  the  mark  of  success.  The  real  point  is  to 
produce  metal  in  the  electric  furnace  cheaper  than  in  the  blast  furnace, 
and  concerning  this  possibility,  a  great  deal  of  discussion  has  taken 
place, — often  in  a  purely  academic  fashion  without  much  experimental 
basis.  During  the  past  two  years,  however,  a  number  of  experimental 
plants  have  been  operated  in  various  parts  of  America  and  Europe, 
and  our  knowledge  of  the  problem  is  fast  assuming  a  definite  shape. 
Recent  exhaustive  discussion  of  the  subject  by  Haanel,  Harbord, 
Kershaw  and  others  seem  to  warrant  the  following  conclusions: — 

1.  - — Under  the  conditions  which  obtain  in  most  of  the  settled  por- 
tions of  the  world,  neither  pig  iron  nor  ordinary  structural  steels  can 
be  produced  in  the  electric  furnace  at  a  cost  to  compete  with  the  blast 
furnace. 

2.  — Under  exceptional  conditions,  where  ample  water  power  can 
be  very  cheaply  developed  in  the  immediate  vicinity  of  the  ores,  while 
fuel  is  very  dear,  pig  iron  and  steel  can  be  produced  profitably  in  the 
electric  furnace.  Harbord  estimates  that  with  electrical  energy  cost- 
ing $10  per  electrical  horse  power  year,  and  with  coke  at  $7  per  ton, 
the  two  methods  are  about  on  an  equality. 

3.  — Electric  smelting  may  be  practicable  in  the  case  of  titaniferous 
ores,  or  other  ores  difficult  to  treat  in  the  blast  furnace,  if  the  resulting 
product  possesses  any  properties  which  would  counterbalance  the  in- 
creased cost.  . 

4.  — Electric  smelting  methods  can  be  profitably  applied  to  the 
manufacture  of  crucible  steel,  or  other  high-grade  special  steels  and 
ferro-alloys. 
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It  will  be  seen,  therefore,  that  there  is  little  prospect  that  electric 
smelting  will  have  much  influence  on  the  general  development  of  the 
iron  and  steel  industries  until  fuel  supplies  become  much  scantier  than 
they  are  at  present.  Considerably  more  practical  results  to  the  in- 
dustry can  be  expected  from  the  process  next  to  be  considered,  though 
bearing  on  an  entirely  different  phase  of  the  iron-manufacturers' 
problems. 

In  all  furnaces,  and  particularly  those  running  on  soft  or  fine 
ores,  a  very  appreciable  quantity  of  iron  ore  is  carried  out  by  the 
blast.  This  ore-dust,  which  may  amount  to  5  per  cent  or  more  of  the 
furnace  charge  (equivalent  to  25  to  50  tons  per  day  per  furnace)  is 
usually  trapped  before  entering  the  stoves,  so  that  it  can  be  removed 
and  stored.  Its  fineness,  however,  precludes  its  direct  use  in  the  fur- 
nace, and  hitherto  the  only  method  of  utilizing  it  involved  the  prep- 
aration of  briquettes.  The  "  nodulizing "  process  does  away  with 
certain  difficulties  inherent  in  any  regular  briquetting  process,  and 
seems  likely  to  come  into  general  use  as  a  means  for  economically 
handling  flue  dust.  It  is  of  service,  also,  in  other  fields,  for  it  can 
handle  the  finer  material  produced  during  magnetic  concentration; 
and  it  renders  available  certain  sulphurous  products  (blue  billy, 
sulphury  ores,  etc.)  which  have  hitherto  been  treated  with  difficulty. 

The  principal  novel  point  in  connection  with  this  process  is  that 
it  employs  rotary  furnaces,  closely  similar  to  the  rotary  kilns  now  so 
familiar  in  the  Portland-cement  industry.  These  kilns  are  set  slightly 
inclined,  the  fine  ore  is  fed  in  at  the  upper  end,  and  travels  toward 
the  lower  end  as  the  kiln  revolves  slowly.  Fuel  is  sprayed  in  at  the 
lower  end,  so  that  a  high  temperature  is  produced  there.  So  far  the 
process  is  exactly  similar  to  that  employed  in  cement  practice.  The 
point  of  difference  lies  in  the  fact  that  a  hydrocarbon  or  other  binder 
is  dropped  or  sprayed  into  the  ore  as  it  is  fed  into  the  upper  end  of 
the  kiln.  As  the  materials  slowly  pass  downward,  the  binder  mats  the 
ore  into  little  masses  or  nodules.  Further  down  in  the  kiln  the 
greater  heat  causes  the  tar  to  combine  with  the  sulphur,  if  the  latter 
be  present,  and  the  two  are  largely  volatilized.  Still  closer  to  the  dis- 
charge end  practically  all  of  the  binder  has  disappeared,  but  the  ore- 
nodules,  now  free  from  sulphur,  still  cohere  owing  to  incipient  fusion 
of  their  particles;  for  the  heat  here  approximates  to  2,000°  F. 

It  will  be  seen  that  this  "  nodulizing  "  accomplishes  both  the  con- 
solidation and  the  desulphurizing  of  the  material;  and  that  its  chief 
advantage,  as  compared  with  the  older  briquetting  and  roasting  pro- 
cesses, arises  from  the  fact  that  the  rotary  kiln  is  an  extremely 
effective  labor-saving  device. 
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Mr.  Smith's  article  has  two  aspects  of  special  interest- — one,  its  exhibition  of  the  commanding 
part  which  mechanical  skill  has  played  in  what  might  seem  a  purely  commercial  field;  the 
other,  the  side  light  it  throws  on  the  degree  of  efficiency  to  be  expected  from  coolie  labor  when 
closely  associated  with  engineering  operations. — The  Editors. 

IN  the  earlier  days,  the  halcyon  days  of  the  China  export  trade  for 
those  few  then  in  the  game,  profits  were  so  large  all  around  that 
despite  the  extraordinary  freight  charges  no  decided  effort  was 
made  to  lessen  the  drain  on  revenue.  In  the  early  eighties,  however, 
keener  competition  began  to  manifest  itself  and  relief  from  the  freight- 
incubus  became  imperative.  The  solution  was  found  in  an  application 
of  mechanical  appliances  and  processes — -ingenious  and  interesting  in 
itself,  and  leading  immediately  to  the  founding  of  one  of  the  most 
important  of  the  industrial  enterprises  handled  by  foreigners  in  China. 

This  is  the  hydraulic-press  packing  of  raw  produce  for  shipment 
to  American  and  European  markets.  It  has  been  fostered  and  de- 
veloped by  the  unique  conditions  to  such  an  extent  that  there  are  now 
large  plants  in  many  of  the  treaty  ports,  notably  Shanghai  and 
Tientsin,  devoted  solely  to  its  pursuit.  Practically  every  non-perish- 
able item  in  the  list  of  exports  is  subjected  to  the  process,  but  the 
great  staples  are  sheep's  wool,  camel's  wool,  cotton,  silk,  jute,  hides 
and  skins,  both  tanned  and  untanned,  goat  rugs,  sheep  rugs,  etc. 
The  centers  are  Shanghai  and  Tientsin. 

The  peculiar  conditions  of  shipment  have  been  referred  to  al- 
ready. The  characteristic  of  vital  import  to  the  development  of 
hydraulic-press  packing  in  China  is  the  foundation  of  freight  rates 
on  the  volumetric  ton — 45  shillings  for  40  cubic  feet  from  the  China 
coast  to  England  and  the  Continent.  In  studying  the  history  of  any 
industrial  enterprise  in  its  pristine  stages  we  often  have  occasion  to 
wonder  at  the  difficulty  at  one  time  experienced  in  laying  hold  of 
opportunity  fraught  with  technical  considerations:  so  here.  In  this 
case  the  natural  supposition  seems  to  be  that  there  had  not  been  one 
man  in  China  with  the  eye  for  the  opportunity  and  the  means  to 
advance  it  until  the  question  was  taken  up  by  Mr.  Wm.  H.  Poate,  of 
Mackenzie  &  Co.,  general  export  merchants  of  Shanghai.    In  this 
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OLD-FASHIONED   SIMPLE   SKIN   PRESS   AND  CREW. 
The  man  on  the  left  is  a  typical  Northern  Chinaman. 


establishment,  as  in  many  other  houses  in  Shanghai,  the  class  of 
goods  described  above  had  been  baled  for  shipping  by  means  of  small, 
low-power  hydraulic  presses  operated  by  gangs  of  coolies  at  the  pump 
brakes.  This  baling  was  principally  for  convenience  of  handling  the 
cargo  and  it  is  obvious,  from  the  examination  of  this  old  machinery 
some  of  which  still  remains  in  scrap  on  the  premises,  that  the  maxi- 
mum working  pressure  could  not  well  have  exceeded  800  pounds  per 
square  inch,  while  the  process  must  have  been  tedious  beyond  endur- 
ance. However,  it  was  cheap;  and  its  cheapness  was  its  salvation  in 
the  face  of  such  pulsations  of  modern  progress  as  were  felt  in  China 
up  to  that  late  day  when  Mr.  Poate's  operations  relegated  it  to  the 
scrap  heap.  He  was  able  to  convince  his  colleagues  of  the  good  busi- 
ness in  his  larger  proposition.  He  showed  that  the  saving  in  freight 
by  packing  to  great  density  would  far  outweigh  all  the  expense  con- 
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nected  with  a  steam-driven  plant  capable  of  the  work.  It  is  interest- 
ing to  note  that  the  promoter  derived  the  possible  density  of  packing 
at  great  pressures  from  curves  between  pressure  and  density  for 
various  cargos  plotted  on  the  little  hand  presses.  It  does  not  appear 
in  the  original  draft  that  the  function  of  public  press  packers  for  the 
general  trade  was  contemplated,  but  it  was  entered  upon  in  the  early 
days  and  is  now  the  most  important  function  of  the  company. 

Early  in  the  nineties  other  companies  entered  the  field,  so  in  the 
last  decade  competition  has  introduced  much  engineering  and  man- 
agerial refinement  in  the  administration  of  the  larger  packing  estab- 
lishments. By  agreement  there  is  a  uniform  rate  of  charge  for  pub- 
lic packing,  so  the  lion's  share  goes  to  the  people  guaranteeing  the 
best  measurement.  Thereafter  the  problem  is  the  old  one  of  reduc- 
ing operating  expenses,  and  owing  to  the  lack  of  first-class  engineer- 
ing talent  in  the  field  there  is  still  much  room  for  improvement. 

Generally  it  is  a  matter  of  wonderment  to  the  uninitiated  that 
produce  may  be  subjected  without  injury  to  this  titanic  squeeze, 
amounting  often  to  6,000  pounds  per  square  inch  on  the  pressure 
face  of  a  bale.  Apparently  the  danger  point  has  never  yet  been  ap- 
proached with  such  cargo  as  wool,  cotton,  rugs,  etc.,  though  poor 
stacking  has  been  known  to  prove  ruinous  to  silk  and  jute  and  un- 
tanned  skins.  When  properly  stacked  these,  too,  may  be  squeezed  to 
the  limit  without  fear.  Certainly  the  present  tendency  to  increased 
pressure  will  lead  in  time  to  the  danger  point,  but  that  point  is  cer- 
tainly not  within  the  capacity  of  any  of  the  presses  now  in  the  field, 
powerful  though  they  are. 

The  steam  end  of  a  typical  hydraulic  press-packing  plant  contains 
little  that  is  characteristic,  so  it  may  be  passed  over  with  a  brief  gen- 
eral description.  The  Lancashire  is  the  popular  type  of  boiler,  and 
the  installation  is  generally  very  simple,  few  of  the  economical  boiler 
auxiliaries,  excepting  economizers  and  feed-water  heaters,  having 
been  attempted  as  yet.  Artificial  draft  in  any  form  is  unknown  and 
mechanical  stokers  have  gained  no  hold  because  the  Chinaman,  prop- 
erly trained,  is  about  the  ideal  of  the  human  variety,  his  wages  more- 
over hardly  equalling  the  upkeep  of  the  equivalent  mechanism. 
While  some  of  the  large  plants  still  make  shift  without  them, 
economizers  are  gaining  a  strong  foothold,  and  feed-water  heaters 
have  generally  accompanied  the  original  equipment. 

The  typical  engine  is  a  slide-valve  compound  with  independent 
cut-off,  in  the  older  installations  belt-connected  to  the  pumps,  in  the 
later  ones  direct-connected.  In  the  early  days  water  was  so  scarce 
that  engines  were  run  non-condensing  with  exhaust  to  feed  heater. 
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AN   ENGINEMAN   AT  TIENTSIN. 
A  native  of  the  Shanghai  district,  imported  for  the  work. 

Nevertheless  the  adoption  of  compound  engines  began  some  time 
ago  when  there  was  prospect  of  an  early  amelioration  of  the 
stringency  of  the  water  supply.  This  condition  applies  particularly 
to  Tientsin  which  is  distinctly  arid  for  a  large  part  of  the  year.  In 
Tientsin  the  scheme  of  water  supply,  upon  the  consummation  of 
which  so  much  dependence  was  placed  in  the  general  installation  of 
compounds,  fell  through;  so  the  leading  managers  have  resorted  to 
the  continuous  use  of  condensing  water,  with  very  satisfactory  re- 
sults. So  far  the  cooling  tower  has  monopolized  the  field  and  will 
likely  continue  to  hold  its  position  because  of  the  prevalence  of  a 
dusty  atmosphere  with  severe  dust  storms  occasionally  during  a 
part  of  the  year.  In  Tientsin  the  usual  water  source  for  plant  pur- 
poses is  private  artesian  wells,  in  most  cases  remarkably  soft. 

The  pumps  are  typical  heavy-pressure,  horizontal  short-stroke 
sets,  crank-driven  and  arranged  in  pairs  opposed  on  the  same  crank. 
The  sets  for  the  larger  presses  comprise  12  plungers  ranging  from  2 
to  4  inches  diameter  with  an  8-inch  stroke.  Excepting  the  smallest 
size,  the  plungers  are  provided  with  automatic  "  cut-outs  "  so  adjusted 
as  to  maintain  a  fairly  uniform  engine  load  from  the  time  the  bale  is 
started,  a  mass  of  loose  cargo,  till  it  reaches  the  finished  stage  and 
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the  by  pass  to  the  accumulator  is  opened.  The  more  modern  of  the 
pump  sets  are  designed  for  a  working  pressure  of  60  long  hundred- 
weight, or  nearly  6,800  pounds  per  square  inch  on  the  finishing 
plungers,  and  that  pressure  is  frequently  used  in  practice.  The  pump 
valves  are  the  ordinary  clack  variety. 

It  is  in  the  presses  themselves,  however,  that  lies  the  deepest  in- 
terest, for  they  are  the  unique  feature,  the  cardinal  characteristic 
feature  of  the  industry  under  discussion.  There  are  two  leading 
types,  the  superiority  in  speed  lying  with  the  one,  that  of  power  with 
the  other.  The  hostility  of  the  respective  manufacturers  so  far  has 
frustrated  all  attempts  at  amalgamation  of  type.  Each  is  protected 
by  patents  and  a  sort  of  deadlock  is  the  result.  The  buyer  pays  his 
money  and  makes  his  choice  according  to  his  lights.  The  demand 
for  speed  during  the  "  rush  "  seasons  is  only  a  degree  less  urgent 
than  the  demand  for  power.  Moreover  the  difference  in  speed  is 
greater  than  the  difference  in  power.  There  is  little  difference  in 
operating  expense,  but  a  much  heavier  first  cost  has  seriously  handi- 
capped the  speedier  press 
and  it  is  losing  ground  al- 
though some  of  the  most 
experienced  packers  believe 
it  to  be  the  better  invest- 
ment. At  present  the  field 
is  about  evenly  divided. 

The  more  rapid  of  the 
types  is  known  as  the  cy- 
clone baling  press,  and  the 
basic  design  was  conceived 
by  Mr.  Poate  about  fifteen 
years  ago.  The  press  then 
constructed  is  a  splendid 
example  of  British  stabil- 
ity of  construction  and 
workmanship,  never  once 
having  been  shut  down  for 
\  repairs.  A  description  of 
this  press  will  serve  for  the 
type.  The  baling  is  per- 
formed in  two  stages, 
which  aspect  gives  rise  to  THE  FIRST  cooling;' tower  in  north  china. 

1    ,  £i  Built  by  the* writer  in  1895. 

the  nomenclature  prepar- 


THE   CREW   OF  A   CYCLONE   PRESS   AT  WORK.- 

In  the  tipper  view  the  press  is  shown  from  the  preparing  side,  with  preparing  doors  closed  ready 
for  the  preparing-ram  stroke.   The  finishing  ram  is  in  operation,  and  in  the  foreground 
coolies  are  rilling  boxes  with  jute.    In  the  lower  view  the  finishing  revolver  is 
shown  half-turned 
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ing  side  "  and  "  finishing  side,"  though  the  press,  properly  speaking,  is 
a  mechanical  unit.  There  are  three  massive  cast-iron  heads,  hori- 
zontal, and  three  vertical  tie  bolts  of  mild  steel,  the  latter  ranged  in  a 
row  along  the  horizontal  center  line  of  the  structure  and  equally 
spaced  to  about  six  feet.  The  center  one  of  these  three  bolts,  while 
common  to  both  preparing  and  finishing  sides,  really  separates  them 
in  as  far  as  they  may  be  said  to  be  separated.  The  two  lower  heads, 
located  upon  different  levels,  are  apportioned  to  the  preparing  and 
finishing  sides  respectively,  while  the  top  head,  though  a  single  cast- 
ing, serves  on  one  side  of  the  center  bolt  for  the  preparing  and  on  the 
other  for  the  finishing  function,  being  more  than  14  feet  overall.  The 
lower  head  of  the  preparing  side  being  located  at  the  ground  level,  the 
lower  head  of  the  finishing  side  is  carried  on  a  masonry  pedestal  some 
twenty  feet  in  the  air.  The  heads  bear  inside  on  shoulders  forged  on 
the  bolts  while  the  tension  is  entirely  taken  up  by  the  immense  nuts  on 
the  outside  faces.  The  inboard  end  of  the  lower  finishing  head  is  fixed 
by  a  nut  and  collar  near  the  middle  of  the  center  tie  bolt  which  con- 
tinues thence  in  reduced  section  to  the  inboard  end  of  the  lower 
preparing  head. 

The  preparing  side  is  equipped  with  a  cast-iron  ram,  11  inches  in 
diameter  by  28-feet  stroke,  designed  for  the  rapid  compression  of  the 
loose  cargo  to  workable  dimensions.  With  light  clean  wools  a  reduc- 
tion by  the  ratio  of  7  or  8  to  1  is  accomplished  in  this  stage.  The 
finishing  ram,  of  cast-iron,  gun-metal  sheathed,  is  short  and  thick, 
35  inches  diameter  with  a  20-inch  stroke.  The  rams  are  located  mid- 
way between  the  tie  bolts  on  either  side  of  the  center,  and  thrust  up- 
ward. The  cylinder  of  the  preparing  ram  is  a  separate  steel  casting 
set  through  the  lower  preparing  head,  but  the  cylinder  of  the  finisher 
is  cast  right  in  the  lower  finishing  head. 

The  transfer  of  the  partially  packed  bale  from  the  preparing  to 
the  finishing  side  is  accomplished  rotatively  through  the  agency  of  a 
bi-symmetric  "  revolver "  turning  upon  ball  bearings  around  the 
center  bolt  immediately  beneath  the  upper  head  of  the  press.  The 
material  is  forced  up  by  the  preparing  ram  and  locked  in  the  revolver, 
the  revolver  is  rotated  through  180  degrees,  bringing  the  bale  into 
alignment  with  the  finishing  ram,  and  the  finishing  ram  completes  the 
compression  with  a  2,500-ton  squeeze.  In  coincidence  with  this  step 
the  other  end  of  the  revolver  is  receiving  a  new  load  from  the  pre- 
paring ram,  the  previous  bale  in  a  finished  state  having  been  dis- 
charged from  that  end  before  rotation. 

The  bale  receives  its  formation  initially  from  the  box  in  which 
the  loose  cargo  is  stacked— a  vertical  sheet-steel  box  the  length  of  the 
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CYCLONE   PRESS   FROM   THE   FINISHING  SIDE. 

The  operator  is  running  on  the  hoop,  the  bale  being  under  a  pressure  of  3,000  tons.    The  pre- 
paring doors  are  open. 


preparing  ram,  through  which  the  ram  travels.  Combined  with  the 
revolver  already  described  this  preparing  box  entirely  occupies  the 
height  between  the  preparing  heads  of  the  press,  the  revolver  itself 
serving  really  as  a  continuation  of  the  box  proper.  While  the  pre- 
paring-box  structure  is  fixedly  proportioned  to  the  nature  of  the 
cargo  in  hand,  the  outer  end  and  the  sides  of  the  revolver  box  are 
formed  by  massive  doors  which  are  released  and  opened  after  com- 
pression is  completed,  leaving  the  bale  quite  free  for  running  on  the 
hoop.  Now  there  are  three  of  these  tall  preparing  boxes,  arranged 
radially  in  a  structure  known  as  the  "  preparing  revolver,"  with  the 
outboard  tie  bolt  on  the  preparing  side  serving  for  an  axis.  While 
compression  is  being  effected  in  one  box  the  others  are  being  filled, 
so  the  continuous  operation  of  the  ram  is  broken  in  the  minimum 
degree.    The  ram,  having  completed  a  working  stroke,  descends; 
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whereupon  the  preparing  revolver  is  turned  through  120  degrees  and 
the  next  working  stroke  is  begun.  Ideally  the  only  interruption  in  the 
steady  movement  of  the  rams  up  and  down  is  the  time  consumed  in 
swinging  the  revolvers.  There  is  of  course  an  independable  element 
in  Chinese  coolie  labor,  but  a  good  gang  of  old  hands  will  turn  out 
40  bales,  averaging  650  pounds,  in  every  hour  of  the  working  day. 
A  rough  estimate  of  the  total  weight  of  this  cyclone  press  is  95  tons. 

One  of  the  most  interesting  features  of  press  packing  is  the  hoop- 
ing of  the  bale  and  the  method  of  hoop  retention.  A  single  90-foot 
piece  is  used,  run  on  spirally  with  12  complete  turns,  and  grooves  in 
the  lash  plates  provide  the  means  of  placing  it.  At  the  ends  it  is 
simply  lapped  under  and  held  by  the  enormous  pressure  of  the  over- 
lying spiral.  The  hoop  material  is  a  very  fine  grade  of  ductile,  low- 
carbon  steel  with  a  guaranteed  tensile  strength  of  90,000  pounds  per 
square  inch.  The  expense  of  the  hoop  outweighs  all  the  rest  of  the 
operating  charges  combined.  Each  bale  requires  from  10  to  15 
pounds,  the  gauge  varying  between  14  and  20  according  to  the  cargo. 
Of  all  the  goods  handled  the  most  refractory  is  clean  camel's  wool 
which  sometimes  elongates  the  hoop  one  inch  in  twelve. 

Opposed  to  the  cyclone  press  there  is  the  rather  more  powerful 
and  radically  different  type  called  for  its  makers  the  "  G.  &  B."  press. 
It  is  of  much  simpler  appearance  than  the  cyclone,  all  the  rams  being 
sunk  in  a  pit  and  only  the  finishing  revolver  showing  above  the  floor. 
The  revolver  is  not  bi-symmetric,  but  is  a  single  unbalanced  box  com- 
parable to  one-half  of  the  cyclone  finishing  revolver,  and  it  rotates 
about  a  massive  pivotal  column  occupying  the  center  of  a  circle  of 
four  rams.  There  are  three  preparing  rams  and  a  finisher,  3  inches, 
6  inches,  10  inches  and  30  inches  in  diameter  respectively.  The  pre- 
paring rams  have  a  uniform  stroke  of  15  feet  and  operate  each  in  a 
separate  box  fixed  in  the  floor,  but  the  finisher  is  a  short-stroke  ram 
quite  comparable  to  that  of  the  cyclone.  All  three  preparing  boxes 
having  been  filled  with  cargo,  the  contents,  beginning  with  the  load 
on  the  smallest  ram,  are  progressively  rammed  up  into  the  revolver 
box  which  is  rotated  into  alignment  with  each  ram  in  turn.  A  pair 
of  grids  sliding  across  the  bottom  of  this  box  retains  the  contents  dur- 
ing the  changes  of  position. 

In  the  preparing  stage  with  the  G.  &  B.  press  a  column  of  cargo 
45  feet  high  is  reduced  to  5  feet,  an  advantage  over  the  cyclone  pre- 
paring reduction,  which  is  28  to  3.5.  Now  the  horizontal  section  of 
the  G.  &  B.  baling  box  is  normally  much  smaller  than  that  of  the 
cyclone  box,  so  the  pressure  per  unit  of  pressing  area,  on  a  similar 
hydraulic  head,  is  greater,  despite  the  smaller  finishing  ram.  Thus 
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the  difference  in  power  is  accounted  for.  Up  to  the  present  time, 
however,  the  owners  of  G.  &  B.  presses  have  not  reaped  much  benefit 
from  their  advantage,  because  of  superior  engineering  skill  in  Mac- 
kenzie &  Company's  plant,  enabling  them  more  nearly  to  realize  the 
pressure  capacity  of  their  pumps  in  every-day  practice. 

Probably  the  Mackenzie  pressure  standard  is  30  per  cent  above  the 
nearest  competitor.  It  must  be  understood  that  working  machinery 
up  to  its  designed  standard  in  China  is  a  difficult  matter  because  of 
the  tendency  to  irresponsibility  among  the  Chinese  rank  and  file  of  the 
engine-room  corps. 

The  comparative  slowness  of  the  G.  &  B.  press  is  very  plainly 
inherent  in  its  design.  Only  one  ram  may  act  at  once.  The  possible 
maximum  of  output  is  25  bales  of  550  pounds  each  in  the  hour,  so  it 
takes  two  G.  &  B.  presses  to  equal  the  output  of  one  cyclone,  and  the 
cost  of  the  G.  &  B.  is  rather  more  than  half  that  of  a  cyclone.  Un- 
doubtedly the  question  of  superiority  is  a  very  open  one,  and  the 
ideal  solution  from  the  packers'  point  of  view  would  be  an  amalgama- 
tion of  type  embodying  the  virtues  of  the  two. 

Some  figures  indicating  the  standard  packing  densities  for  various 
cargos  may  prove  of  interest  now  with  the  character  of  the  presses  in 
view.  The  best  packing  cargo  is  greasy  sheep's  wool,  which  fre- 
quently runs  22  piculs  to  the  ton  or  73  pounds  to  the  cubic  foot.  With 
sheep's  wool  the  density  decreases  from  this  maximum  with  increase 
of  cleanliness,  dryness,  and  fineness,  down  to  lamb's  wool  which  runs 
only  46  pounds  to  the  foot.  Camel's  wool  varies  from  55  pounds 
with  the  coarse  Peking  variety  to  40  pounds  with  the  fine  grades. 
The  extreme  resilience  of  dry  wools  greatly  impairs  density  through 
stretching  of  the  hoop.  Could  the  full  capacity  of  the  presses  be 
realized  the  density  would  be  increased  10  to  15  per  cent.  Cotton  on 
the  other  hand  is  "  dead  "  and  stretches  the  hoop  very  little,  which  is 
also  true  of  jute.  Both  these  cargos  will  run  about  55  pounds  on 
the  average  and  the  variation  is  small.  Jute,  by  the  way,  often  causes 
considerable  injury  to  the  presses  by  gouging  the  steel  sides  of  the 
boxes.  It  is  hardly  conceivable  that  this  phenomenon  can  obtain 
without  injury  to  the  jute  itself,  but  such  is  really  the  case.  Of  the 
other  cargos  handled,  sheep  and  goat-skin  rugs  run  about  40  pounds, 
and  untanned  skins  foot  the  list  of  common  cargos  at  36  pounds, 
largely  because  of  the  irregularity  of  shape  and  thickness.  An  ex- 
ceptional cargo  is  deer  rugs,  which,  because  of  the  thick  fluffy  hair, 
can  be  compressed  only  to  about  23  pounds  to  the  foot. 

The  recollection  occurs  to  me  of  an  incident  that  illustrates  in  a 
graphic  and  amusing  way  the  difficulty  experienced  by  the  unlearned 
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observer  in  comprehending  a  phenomenon  which  was  the  result  of 
this  heavy  packing.  We  were  aboard  a  China  coast  steamer  lying 
at  anchor  outside  the  Taku  Bar  at  the  mouth  of  the  Haiho  River,  tak- 
ing on  cargo  from  a  lighter.  This  cargo  was  baled  sheep's  wool, 
and  through  the  carelessness  of  the  coolies  a  bale  slipped  from  the 
skid  and  tumbled  overboard.  It  sank  like  a  plummet.  "  Why,"  said 
a  lady  leaning  over  the  rail  nearby,  "  You  said  those  had  wool  in 
them/'  and  her  escort  was  at  some  pains  to  clear  himself. 

Inquiry  very  naturally  arises  as  to  the  adaptability  of  the  Ameri- 
can steam  cotton-press  type  to  the  Chinese  field,  but  it  will  not  do. 
Of  course,  the  speed  of  the  cyclone  press,  even,  is  miserable  in  com- 
parison, but  the  prime  demand  out  there  is  density  and  the  best  effort 
of  the  steam  press  is  puny  beside  the  mighty  crunch  of  the  hydraulic 
ram.  Investigation  has  shown  that  density  under  the  steam  press 
rarely  exceeds  40  pounds  to  the  cubic  foot,  whereas  the  average  for 
the  hydraulic  press  on  the  same  class  of  cotton  is  60  pounds.  More- 
over, the  cotton  comes  to  press  in  the  Southern  States  already  quite 
compactly  baled,  four  or  five  "  country  bales  "  being  stacked  under 
the  platen  and  reduced  to  one.  In  China,  on  the  other  hand,  cotton 
and  wool  come  to  press  in  native  bags,  loose,  and  the  total  volume 
reduction  required  is  between  10  and  12  to  one,  which  would  be  im- 
possible for  any  steam  press  thus  far  designed. 
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But  one  cardinal  feature  of  purely  technical  interest  now  remains 
untouched  in  the  present  discussion,  and  that  is  the  arrangement  of 
the  hydraulic  circuits.  In  the  most  modern  plants,  engines,  pumps, 
accumulators  and  presses  are  installed  on  what  is  known  as  the 
"differential  group  system."  The  essential  point  in  this  system  is 
the  design  of  the  power  circuits  whereby  any  engine  and  pump  unit ; 
in  the  plant  may  be  coupled  to  any  press  with  an  accumulator  selected 
from  any  one  of  the  battery,  according  to  the  pressure  demand  of  the 
case.  The  extreme  flexibility  of  the  system  will  be  readily  apparent. 
It  permits  the  exact  regulation  of  the  machinery  to  the  characteristics 
of  the  goods  to  be  packed,  and  at  the  same  time  a  source  of  relief  is 
afforded  in  case  of  breakdown  in  any  quarter. 

Our  conclusion  may  be  devoted  fittingly  to  a  brief  discussion  of 
the  purely  business  aspect  of  the  industry  of  press  packing  in  China, 
showing  how  it  has  rewarded  the  organizers  and  proven  the  acumen 
of  its  founder.  For  the  purposes  of  the  present  narrative  it  will 
suffice  if  we  confine  ourselves  to  the  bearing  of  packing  on  the  Mac- 
kenzie business  alone.  It  will  be  necessary  to  make  assumptions  here 
and  there,  but  with  no  danger  of  any  wide  discrepancy. 

In  the  year  1903,  the  latest  for  which  we  have  statistics,  this 
house  packed  a  total  of  30,000,000  pounds  of  cargo  of  all  descrip- 
tions, and  the  average  density  was  14.4  piculs  to  the  ton,  or  about  50 
pounds  to  the  cubic  foot.  That  is  600,000  cubic  feet,  of  which  fully 
500,000  feet  came  to  the  occidental  markets.  The  freight  on  this 
volume  at  about  45  shillings  per  ton  of  40  cubic  feet  amounted  to 
nearly  $140,000.  In  the  last  year  of  the  era  of  the  old  hand  presses 
the  average  density  of  all  cargo  packed  was  less  than  4  piculs  per  ton, 
in  round  figures  16  pounds  to  the  foot.  At  that  standard,  the  freight 
on  the  1903  shipment  would  have  been  more  than  $500,000.  The 
gross  saving  then  is  about  $360,000. 

Now  we  may  foot  up  the  debit  items.  The  plant  investment  is 
$600,000,  and  a  liberal  interest  rate  is  9  per  cent,  so  we  have  $54,000 
interest  against  us.  The  operating  expense  was  45  candareens  per 
picul,  or  say  $0.24  per  100  pounds.  For  25,000,000  pounds  this 
amounts  to  $60,000.  The  total  debit  is  $114,000,  and  the  net  saving 
through  packing  is  $246,000  on  the  produce  handled  by  this  one 
company. 

It  is  not  to  be  understood  that  this  $246,000  is  profit ;  not  by  any 
means,  because  press  packing  alone  makes  possible  the  general  ex- 
port trade  of  China,  and  but  for  its  help  there  would  be  a  deficit  all 
along  the  line  at  the  present  standard  freight  rates. 
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THE  PANAMA  CANAL  WORK,  AND  THE 
WORKERS. 

A  PERSONAL  STUDY  OF  ACTUAL  CONDITIONS. 
By  Fullerton  L.  Waldo. 

Mr.  Waldo  visited  the  Isthmus  as  a  private  traveler,  with  observant  eyes  and  trained  under- 
standing; he  had  intimate  knowledge  of  the  Canal  problems,  but  no  motive  except  interest  in 
the  work  and  no  predisposition  to  find  any  given  set  of  facts.  His  frank,  straightforward  account 
just  fresh  from  the  Zone  and  full  of  the  human  interest  in  the  situation,  is  well  worth  reading 
Its  note  of  confidence  and  even  enthusiasm  is  one  of  the  best  tributes  to  the  soundness  of  affairs 
at  Panama,  for  it  is  caught  from  the  men  in  the  field— and  testimony  of  that  kind  can  not  be 
pre-arranged.    It  is  inevitably  and  convincingly  genuine.— The  Editors. 

DURING  the  Christmas  recess  of  1906-7,  a  party  of  eleven  mem- 
bers of  Congress  was  organized  to  visit  the  Isthmus  and  in- 
form themselves  regarding  the  most  conspicuous  engineering- 
undertaking  of  modern  times.  While  my  trip  was  undertaken  indi- 
vidually and  independently,  it  was  my  unforeseen  good  fortune  to 
take  the  same  steamer,  and  my  privilege  to  be  invited  to  join  this 
party.  We  crossed  the  Isthmus  four  times  on  a  special  train,  which 
was  stopped  at  various  points  to  allow  of  as  thorough  an  investiga- 
tion of  the  engineering  problems  as  the  limited  time  at  our  disposal 
would  permit.  With  the  exception  of  the  chief  engineer,  who  re- 
turned to  the  Isthmus  the  day  after  we  left,  we  met  almost  every  one 
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of  the  higher  officials  of  the  Panama  Railroad  and  of  the  engineer 
corps  of  the  Canal  Commission,  and  the  fullest  information  was 
placed  before  the  party  by  the  men  best  qualified  to  answer  questions. 

The  more  we  saw  of  these  men,  the  more  our  admiration  for  them 
and  for  their  work  increased.  The  time  has  now  come  when  the  self- 
respecting  engineer  of  high  proficiency  and  technical  attainment  can 
afford  to  go  to  Panama.  It  was  not  always  so.  Much  of  the  red 
tape  of  official  routine  procedure  that  formerly  delayed  the  work  and 
disgusted  able  men  has  been  done  away  with.  Along  with  the  day 
of  bureaucracy  has  departed  the  day  of  the  jack-of-all-trades ;  the 
skilled  specialist  has  taken  his  place. 

The  Isthmus  wants  men  who  can  do  things,  and  promotion  for 
such  men  is  rapid.  At  the  machine  shops  at  Gorgona  and  Cristobal 
the  men  at  work  with  the  pneumatic  riveters  and  portable  cranes,  the 
lathes  and  steam  hammers,  are  men  specifically  trained  in  the  use  of 
such  tools.  It  is  safe  to  say  that  for  a  long  time  to  come  no  boiler- 
maker  who  is  good  for  anything  will  be  turned  away  from  the 
Isthmus.  Men  are  bringing  their  families  to  the  Zone,  confident  of 
finding  congenial  society  for  their  wives  and  adequate  tuition  in 
the  Zone  public  schools  for  their  children.  The  quarters  provided 
by  the  Commission  are  comfortable,  well-lighted  and  well-ventilated. 
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Going  to  the  Isthmus,  as  I  did,  in  the  spirit  of  independent  inquiry 
and  the  desire  to  get  at  what's  what,  I  was  quite  ready  to  approve 
the  findings  of  the  "  muck- rakers,"  in  so  far  as  their  findings  should 
prove  true.  But  I  cannot  provide  the  reader  with  a  sensation,  when 
the  material  for  the  sensation  does  not  exist.  Landing  at  Colon,  we 
found  some  of  the  streets  paved  with  vitrified  brick,  and  cement  side- 
walks, being  laid.  There  are  hydrants  at  intervals  of  700  feet,  sup- 
plied by  the  (520,000,000-gallon)  Mount  Hope  reservoir.  We  found 
an  80-foot  roadway  building  to  the  cemetery  at  Monkey  Hill 
(rechristened  Mount  Hope).  We  found  a  bakery,  started  the  day 
before  our  visit,  capable  of  turning  out  24,000  loaves  of  bread  a  day, 
and  a  cold-storage  plant  and  a  laundry  (capacity,  10,000  pieces  a 
week)  in  process  of  construction. 

Mr.  Bierd  (the  able  manager  of  the  railroad)  showed  us  at  the 
Cristobal  machine  shops  in  Colon  a  track-shifting  device  he  had  just 
invented,  which  in  29  minutes  throws  200  feet  of  track  3  feet  4  inches, 
with  seventeen  operations.  The  wharf  at  Cristobal  has  recently  been 
lengthened  400  feet  and  roofed.  A  20-stall  locomotive  round-house, 
and  a  car-shop  to  accommodate  110  cars,  stand  on  a  spot  which  a 
little  while  ago  was  a  jungle  full  of  rotting  French  machinery.  A 
cinder-pit  has  been  constructed  and  a  coal-dock  of  the  Great  North- 
ern type  (20  per  cent  incline  to  pockets)  erected.  The  entire  me- 
chanical equipment  of  the  shops  we  visited  at  Colon  and  Gorgona 
was  thoroughly  up  to  date,  except  for  the  electric  installation  that 
will  come  with  adequate  water  power. 

A  visit  to  the  Mount  Hope  stores  (across  the  railroad  track  from 
the  Monkey  Hill  cemetery)  shows  a  genius  for  classification  and 
methodical  arrangement  on  the  part  of  its  superintendent.  In  two 
buildings  about  600  feet  long  and  (together)  160  feet  wide,  are 
housed  all  minor  French  hardware  which  has  survived  climatic  de- 
terioration, and  all  new  material  purchased  by  the  Commission  for 
distribution  to  every  part  of  the  Isthmus.  Here  may  be  found  all 
manner  of  hotel  and  house  supplies  and  furniture,  together  with  vast 
quantities  of  roofing  tiles  and  fence  materials,  metal  piping  and  hand 
tools  of  every  description.  Out  in  the  yard  are  many  carloads  of 
French  iron.  Although  every  boat  to  New  York,  on  the  Panama 
line,  carries  a  quantity  of  the  French  iron  as  ballast,  there  is  much 
material  that  is  still  serviceable,  if  not  in  its  original  form,  at  least 
when  it  has  been  worked  up  in  the  shops  at  Colon  and  Gorgona.  I 
could  not  see  that  there  was  unnecessary  red  tape  in  this  system  of 
classification  and  distribution  of  supplies  at  Mount  Hope.  Some 
such  method  is  absolutely  necessary  in  the  handling  of  such  enormous 
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quantities  of  material.  A  great  change  has  been  wrought  since, 
three  years  or  more  ago,  a  surveyor  whom  I  knew  had  to  wait  six 
weeks  to  get  his  instruments  out  of  the  government  storehouse. 
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The  largest  on  the  Isthmus,  being  the  main  stores  through  which  all  supplies  are  distributed. 

Perhaps  the  greatest  need  of  the  Zone  at  the  present  time  is  for 
the  complete  double-tracking  of  the  Panama  Railroad.  At  certain 
points,  three  or  four  tracks  are  needed.  As  I  rode  in  the  locomotive 
cab  from  Colon  to  Panama,  the  inadequacy  of  the  present  facilities 
was  borne  in  upon  me.  Here  and  there  the  embankment  is  ready 
for  the  rails,  and  in  places  a  second  track  has  been  laid  for  a  short 
distance.  Cypress  ties,  imported  from  the  United  States,  are  scattered 
along  the  road  bed.  Some  of  the  old  lignum  vitse  ties  have  lasted 
ever  since  the  railroad  was  built.  The  French  rails  were  only  from 
19  to  24  feet  long,  as  compared  with  the  30  to  33-foot  rail  of  Ameri- 
can practice.  What  with  occasional  specials  like  our  own,  and  the 
dirt-carrying  trains  from  the  Culebra  cut  en  route  to  the  dumps,  it  is 
a  marvel  that  the  regular  schedule  of  three  trains  a  day  each  way 
(47  miles,  with  many  stations,  in  2%  hours)  is  so  little  interrupted. 
It  is  necessary  at  present  to  run  ten  passenger-cars  to  a  train,  and 
more  trains  cannot  be  put  on  till  there  is  at  least  one  additional  track. 
The  negroes  have  developed  a  mania  for  riding  to  and  fro  between 
the  towns,  "  visiting."    It  costs  a  white  man  $2.40  to  cross  the  Isth- 
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mus  first-class,  and  a  negro  half  that  amount  for  second-class  accom- 
modation (he  may  ride  first-class  if  he  chooses).  The  locomotives 
are  from  the  American  Locomotive  Company — forty  new  Baldwins 
are  coming  to  the  Isthmus  presently.  A  few  of  the  little  Belgian 
locomotives  are  still  in  use,  but  they  can  only  handle  the  small  French 
dump  cars,  and  the  big  vestibuled  dirt  trains  with  the  Lidgerwood 
drum-and-cable  plow  unloaders  are  beyond  their  capacity. 

At  present  about  a  thousand  Italians  and  Spaniards  are  coming 
every  month  to  Panama  as  laborers.  The  Gallegos — Spaniards  from 
northern  Spain — and  the  natives  of  southern  France,  are  admirable 
workmen.  The  negroes  from  Jamaica  and  Barbados,  Trinidad  and 
Martinique,  have  not  on  the  whole  proved  satisfactory.  Though 
tractable,  they  are  lazy,  and  when  they  have  earned  a  little  they  are 
likely  to  build  themselves  shacks  in  the  forest  and  desert  the  work. 


A   WARD   IN   THE   COLON  HOSPITAL. 
The  two  large  hospitals  are  at  Ancon  and  Colon. 

They  have  a  wonderful  command  of  English,  and  a  Beau  Brummel 
urbanity  of  manner.  They  find  the  Ancon  Hospital  a  kind  of  earthly 
Paradise,  and  are  such  docile  patients  that  the  nurses — even  the 
Southerners — would  rather  have  a  ward  of  the  black  men  than  of  the 
more  captious  and  restive  white  employees.  It  was  decided,  while 
we  were  on  the  Isthmus,  not  to  make  use  of  the  Chinese  in  canal 
construction.    The  question  of  Mongolian  labor  on  the  Isthmus  has 
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been  the  subject  of  rather  heated  discussion.  But  the  Chinese  work- 
man on  the  Isthmus  would  never  have  come  (if  we  must  speak  in 
the  past  tense)  into  competition  with  American  labor.  Situations  in 
the  machine-shops  and  with  the  steam-shovels,  in  the  offices  and  the 
draughting-rooms,  or  official  positions  that  entail  intelligent  super- 
vision of  less  highly  qualified  labor — these  are  the  positions  appro- 
priate for  the  white  American,  and  these  are  the  positions  he  will  fill. 

The  spoil  from  the  Culebra  cut  (Bas  Obispo  to  Pedro  Miguel)  is 
costing  at  present  about  72  to  93  cents  per  yard,  for  final  disposition. 
The  cost  for  October  (toward  the  end  of  the  rainy  season)  was  76 
cents.  This  is  merely  the  cost  of  excavation  plus  that  of  the  haul  to 
the  dump,  and  does  not  include  any  proportion  of  general  charges 
such  as  the  outlay  of  the  Comimssion  in  sanitary  work  and  in 
building  quarters  for  laborers.  Since  the  President's  visit,  heavy 
rains  on  December  2,  3,  and  4  flooded  the  Culebra  cut  so  that  no  work 
could  be  done  for  a  week.  The  tracks  of  the.  railroad  at  Matachin 
and  Frijoles  (points  outside  the  cut)  were  flooded  to  a  depth  of  4, 
6,  and  8  feet.  Yet  on  December  10  the  daily-output  record  was 
broken.  The  roadbed  was  in  such  good  shape  that  it  was  easily  put 
in  commission  again.  There  were  no  serious  landslides  in  the  cut. 
This  episode  demonstrates  a  recuperative  capacity  which  the  work- 
ing-plant on  the  Isthmus  has  never  until  now  possessed. 

The  performance  of  steam  shovels  227  and  229  in  the  rock  cutting 
at  Bas  Obispo,  is  perhaps  the  most  convincing  object-lesson  for  any- 
one who  may  be  inclined  to  call  in  question  the  vigorous  prosecution 
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of  the  canal  enterprise.  The  rock  here  is  of  the  hardest.  In  contrast 
to  the  indurated  clay  at  Gatun  (which  breaks  in  the  fingers  like  slate 
or  even  sandstone ),  the  rock  at  Bas  Obispo  is  basaltic  trap-rock 
.which  requires  to  be  thoroughly  "shot"  (blasted)  before  the  steel- 
toothed  buckets  of  the  great  95-ton  Bucyrus  shovels  can  handle  it. 
These  are  the  most  powerful  digging-tools  in  existence.  I  got  up  on 
the  crane  of  229  to  watch  it  at  work.  There  are  63  shovels  at  present 
in  operation  on  the  Isthmus  (40,  70  and  95-ton).  In  soft  work,  as  at 
Gatun,  the  70-ton  shovel  is  preferred,  as  having  the  quicker  move- 
ment. At  Gatun,  the  excavation  for  the  locks  has  been  started  with 
t  wo  70-ton  shovels.  The  delay  has  been  due  to  the  thoroughness  with 
which  borings  have  been  taken  over  the  entire  site  of  the  dam  and  the 
locks  at  that  point;  500  borings  were  made — about  200  of  them  on 
the  actual  lock-site — one  boring  for  every  200-foot  square. 

Standing  on  the  hill  above  the  station  at  Gatun  one  gets  a  very 
clear  idea  of  the  location  of  the  great  dam  which,  next  to  the  excava- 
tion of  the  Culebra  cut,  is  the  crux  of  the  engineering  problem.  The 
little  village  of  Gatun  lies  at  one's  feet,  at  the  confluence  of  the 
Chagres  and  the  old  French  canal.  It  is  a  cluster  of  perhaps  a 
hundred  little  shacks,  with  a  wooden  cross-surmounted  Catholic 
church  conspicuous  in  the  midst.  The  dam,  more  than  half  a  mile 
through  at  the  base,  will  completely  obliterate  the  village  site.  It 
extends  from  the  hill  whereon  we  stand,  across  the  valley,  7,900  feet, 
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with  a  single  angle,  to  a  corresponding  point  in  plain  sight  on  the 
hill  that  forms  the  opposite  wall  of  the  valley.    Its  cubic  contents  will 
be  something  like  22,000,000  yards.    This  great  earth  dam,  with  its 
crest  135  feet  above  sea-level,  and  thus  50  feet  above  the  surface  of" 
the  85-foot  lock  level,  is  not  of  an  unprecedented  type.    The  San 
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Leandro  dam,  built  by  the  Contra  Costa  Water  Company  to  supply 
water  to  Oakland,  California,  is  an  earth  dam  120  feet  high;  and  the 
Pilarcitos  dam,  95  feet  high,  has  stood  for  forty  years;  this  latter 
dam  was  built  by  the  Spring  Valley  Water  Company  to  supply  San 
Francisco.  The  north  dike  of  the  Wachusett  Reservoir  in  Massa- 
chusetts is  two  miles  long,  and  is  planned  to  have  65  feet  of  water 
against  it.  With  a  bottom  width  of  3,100  feet  and  a  top  width  of 
about  360,  there  need  be  no  fear  for  the  stability  of  a  dam  of  earth 
at  Gatun. 

The  material  in  which  the  three  (duplicate)  locks  at  Gatun  are 
to  be  built  is  indurated  clay.  The  lock  flight  will  all  be  comprehended 
within  the  distance  of  slightly  under  a  mile.  The  masonry  work,  in 
reinforced  concrete,  it  is  hoped  will  be  begun  in  a  year  or  a  year  and 
a  half.  The  time  of  completion  of  the  canal  is  of  course  conditioned 
on  the  Culebra  excavation  and  the  construction  of  the  Gatun  dam. 
but  it  is  evident  that  in  building  an  earthwork  of  such  magnificent 
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proportions  it  was  a  necessary  preliminary  to  assemble  abundant  data 
from  a  large  number  of  borings. 

At  Culebra — that  is,  at  the  summit,  between  Gold  Hill  (660  feet) 
and  the  opposite  eminence  (450  feet),  the  French  have  cut  down  the 
saddle  from  its  original  325-foot  level,  until  from  90  to  130  feet  of 
vertical  distance  is  left  to  be  cut  down  in  order  to  reach  the  bottom 
of  the  proposed  lock  canal  (i.  e.,  a  point  40  feet  below  the  surface  of 
the  85-foot  lock-level  canal).  The  work  of  the  Commission  has  been 
altogether  confined  to  the  sides  of  the  cutting.  Along  the  entire 
length  of  the  cut,  from  Bas  Obispo  to  Pedro  Miguel,  some  26  shovels 
are  at  work.  On  each  shovel  from  3  to  5  dirt-trains  are  in  attendance, 
and  the  rapidity  of  execution  of  each  shovel  of  course  depends  on  the 
rate  at  which  the  spoil  can  be  hauled  away.  A  70-ton  shovel  with  a 
3-yard  bucket  can  under  pressure  fill  a  Western  dump-car  in  a 
minute  and  a  quarter  (seven  bucket-loads).  The  average  time  re- 
quired to  fill  a  ten-car  dump  train,  allowing  for  delays,  is  about  half 
an  hour. 


PAVING   A   PANAMA   STREET  WITH   BRICK  LAID   ON  CONCRETE. 


The  city  of  Panama  since  the  American  occupation  of  the  Zone 
lias  been  completely  transformed.  About  5,000,000  brick  have  been 
brought  from  Dubuque,  Iowa, — costing  perhaps  $8  or  $9  per 
thousand  in  the  United  States, — and  laid,  in  cement,  on  the  principal 
thoroughfares.    Some  of  the  side  streets  have  been  merely  macada- 
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mized.  The  result  is  that  Panama  now  boasts  the  best  paving  of  any 
city  in  the  northern  half  of  South  America.  The  houses,  of  the 
mission  order  of  architecture,  with  the  second  story  projecting, 
crowded  together  along  the  narrow  streets,  look  like  the  stage-setting 
of  second-rate  light  opera.  On  the  side  of  Ancon  Hill,  just  outside 
of  Panama  but  within  the  Canal  Zone,  the  greatest  surprise  of  the 
trip  awaited  us.  Here  we  found,  in  the  Tivoli  Hotel  (owned  by  the 
Isthmian  Canal  Commission)  a  hotel  that  in  every  respect  equalled 
the  first-class  hotels  of  American  seaside  resorts,  There  was  mission 
furniture,  a  telephone  in  every  room;  there  were  tiled  bathrooms 
with  shower-baths,  and  electric  lights,  and  there  was  a  ball-room 
where  the  New  Year's  dance  of  the  Culebra  Club  took  place.  This 
was  a  good  chance  to  study  the  personnel  of  the  American  com- 
munity. It  appeared  to  striking  advantage.  The  many  attractive, 
well-dressed  young  women,  and  the  young  men  in  conventional 
evening  attire — the  entire  company  numbering  perhaps  four  hundred, 
from  all  parts  of  the  Zone — danced  to  the  music  of  an  orchestra  of 
eight  pieces,  precisely  as  the  people  at  home  would  do  on  a  similar 
occasion.  Indeed,  the  American  army  of  peaceful  occupation  seems 
to  have  transferred  its  modes  of  living — its  ethical  and  social  code — 
its  recreations  and  pursuits — to  the  Isthmus,  very  slightly  altered. 
There  is  a  keen  rivalry  for  the  baseball  championship  of  the  Zone, 
which  may  in  time  wean  the  native  population  from  their  ruling 
passions  of  the  Sunday  morning  lottery-drawing  and  the  Sunday 
afternoon  bull-fight. 

An  unexpected  delay  of  a  day  in  the  departure  of  the  steamer 
gave  us  a  chance  to  go  off  the  beaten  track,  into  the  interior,  and  see 
something  of  the  conditions  of  native  life,  and  take  part  in  an 
alligator-hunt — a  typical  Isthmian  recreation.  We  started  from  the 
Tivoli  Hotel  at  3  a.  m.  in  wagons  for  La  Boca,  some  three  miles 
distant,  where  we  found  awaiting  us  a  50-foot  French  launch  that 
was  discovered  in  two  pieces  at  the  top  of  the  Culebra  divide  and 
put  together  by  the  Commission.  In  this  launch  we  went  some 
twenty-five  miles  westward  along  the  Pacific  shore  to  the  mouth  of 
the  Chorrera  river,  where  an  English  trading-company  has  built  a 
masonry  dock.  Here  we  got  into  four  small  rowboats,  with  Jamaica 
negroes  at  the  oars,  and  fought  slowly  upstream  against  the  seaward- 
setting  tide.  After  two  miles  of  it,  we  thought  we  should  have  to  give 
over  the  effort,  for  we  came  to  a  little  rapids  where  the  current  of 
nine  miles  an  hour  poured  through  oyster-clad  rocks  with  a  drop  of 
a  foot  or  two.   Finally  we  all  got  out  on  the  encrusted  basalt  rocks  and 
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cracked  unpleasant  oysters  while  the  boatmen,  their  trousers  rolled 
high  above  the  knee,  managed  to  drag  the  boats  across  where  the 
coffee-colored  stream  was  shallowest.  As  yet  we  had  seen  but  three 
'gators — one  on  the  bank  at  the  river7mouth,  and  the  others  nosing 
the  ripples  as  they  slowly  swam  across  the  stream  ahead  of  the  launch. 
But  suddenly,  as  we  rounded  a  corner,  it  was  like  tumbling  into  the 
tank  at  the  Zoo.  The  whole  left  bank  of  the  stream  seemed  sliding 
into  the  water  at  once,  as  a  mass  of  the  gray-green  saurians  found 
their  pudgy  legs  and  shambled  and  slumped  into  the  water  from  off 
a  shelving  bank  of  mud.  We  saw  a  great  many  snipe,  some  whistling 
ducks,  and  a  blue  heron,  and  the  strident  voices  of  parroqueets  filled 
the  woods  like  gramaphones  run  amuck.  There  are  numerous  small 
wild  deer  on  the  Isthmus,  three  kinds  of  monkeys,  and  every  smaller 
variety  of  genus  felidae  can  be  found  in  the  jungle.  The  water  at 
the  mouth  of  the  Chorrera  danced  with  mackerel,  and  there  is  splen- 
did sport  awaiting  the  expert  fisherman  along  the  coasts  of  the 
Isthmus.  It  is  hard  to  get  good  fish  at  Colon  and  Panama,  owing  to 
the  inertness  of  the  inhabitants  (though  we  saw  one  fishing-party  of 
forty  in  a  boat  meant  for  ten),  and  the  fish  course  at  dinner  is  usually 
conspicuous  by  its  absence.  Perhaps  the  fear  of  leprosy,  and  the 
ascription  of  this  dread  disease  to  a  fish  diet,  has  frightened  the 
natives,  and  caused  them  to  give  over  the  fishing  to  the  pelicans  that 
sit,  as  solemn  as  dachshunds,  on  the  edges  of  the  rocky  islets  of  the 
Gulf  of  Panama. 
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To  our  surprise,  we  found  no  theatre  worthy  of  the  name  in  the 
city.  A  cinematograph  was  the  nearest  approach  to  a  dramatic 
entertainment.  The  automobile  has  just  made  its  debut  upon  the 
Isthmus:  a  thirty  horse-power  Mercedes  (without  a  license  number) 
graced  the  vitrified  brick  in  front  of  the  Presidency,  during  the 
Friday  evening  reception,  and  the  city  boasts  one  other  machine, 
owned,  I  think,  by  the  same  plutocratic  individual.  Several  "  auto- 
mobiles "  travel  to  and  fro  along  the  railroad,  in  connection  with  the 
canal  work.  I  noticed  three  motor-cycles  plying  about  the  streets. 
A  "  rubber-neck  wagon"  company  is  being  formed  for  Seeing 
Panama,  and  the  Panama  Banking  Company  is  back  of  an  electric 
trolley  line,  the  route  for  which  has  already  been  surveyed.  It  will 
make  money,  for  if  ever  there  was  a  community  that  loved  to  be 
wheeled  about,  it  is  the  citizenry  of  Panama. 

!  The  sole  factory  chimney  in  the  city  appertains  to  the  ice-plant, 
but  on  New  Year's  Eve  the  Old  Year  was  ushered  out  by  a  very 
proud  showing  of  steam  whistles.  The  DeForest  Wireless  Company 
has  a  station  at  Colon,  but  in  the  climatic  conditions  that  obtain  it 
does  not  yet  work  with  entire  success.  One  of  their  tall  towers  was 
blown  down  just  before  we  landed,  in  a  norther  that  kept  the  Panama 
and  the  (R.  M.  S.)  Tagus  waiting  four  days  for  a  chance  to  dock. 

We  met  President  Amador*,  and  conversed  with  him  on  the  sub- 
ject of  Isthmian  politics.  He  expressed  a  very  natural  relief  in  the 
unclouded  prospect  of  no  more  revolutions,  since  the  little  Republic 
has  come  under  the  protection  of  her  sinewy  elder  sister  of  the  North. 
Before  his  election  to  the  Presidency,  Dr.  Amador,  as  a  practising 
physician,  won  the  loving  regard  of  a  large  portion  of  the  inhabitants 
of  Panama.  He  is  an  enthusiastic  connoisseur  of  orchids,  a  man  of 
culture  and  refinement,  and  yet  the  humblest  barefoot  citizen  may 
come  before  him  assured  of  a  considerate  hearing.  His  Friday  even- 
ing receptions  are  not  state  affairs,  but  opportunities  of  meeting  in- 
formally the  Chief  Executive  and  Senora  Amador — a  hostess  of 
winning  graciousness  and  personal  charm. 

The  two  chief  figures  on  the  Zone  at  present  are  the  chief  engineer, 
John  F.  Stevens,  and  the  chief  sanitary  officer,  Col.  William  Crawford 
Gorgas,  U.  S.  A.  Stevens  is  one  of  J.  J.  Hill's  pupils :  having  learned 
to  obey  orders,  he  is  able  to  command.  They  call  him  the  "  Sphinx," 
because,  like  von  Moltke,  he  can  be  silent  in  seven  languages.  At 
other  times  he  has  Lincoln's  consummate  gift  of  story-telling.  He 
is  "a  good  mixer,"  affable  and  democratic,  but  at  the  same  time  woe 
unto  the  man  who  oversteps  the  boundary  between  freedom  and 
license,  and  presumes  upon  the  Chief's  good-humor.    The  Chief 
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is  accustomed  to  give  his  orders  laconically,  or,  as  one  of  his  men 
put  it,  "  Sometimes  his  sentences  are  so  damn  short,  he  keeps  me 
guessing."  He  knows  what  he  wants,  and  does  not  fluctuate  betwixt 
two  minds  in  a  matter.  Consequently  he  has  a  corps  of  subordinates 
who  will  do  anything  he  tells  them,  and  follow  him  anywhere.  They 
trust  his  great  railroad  experience  and  engineering  ability,  but  more 
than  that,  they  believe  in  the  man  he  is.  A  great  part  of  John  F. 
Stevens'  power  (with  all  due  reserve  and  respect  be  it  said)  is  as- 
cribable  to  the  fact  that  Mrs.  Stevens  is  a  woman  of  large-hearted 
maternal  sympathies,  to  whom  any  young  man  may  come  (and  lots 
-do  come)  ,  when  in  trouble,  sure  of  finding  a  counselor  and  a  friend. 

Dr.  Gorgas  is  as  mild-mannered  and  unassuming  as  any  man  who 
-ever  honored  the  shoulder-straps  of  an  American  army-ofrlcer ;  but 
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his  accomplished  task  is  one  that  has  left  every  human  being  on  the 
Isthmus  his  debtor,  for  the  conditions  which  make  life  tolerable  and 
perfect  physical  vigor  for  a  white  man  in  the  tropics  possible.  He 
is  the  man  who  more  than  any  other  has  ensured  the  consummation  of 
the  canal  project.  The  French  failed  because  they  had  no  Dr.  Gorgas. 
When  "  the  tumult  and  the  shouting  dies  "  and  it  is  made  clear  who 
are  the  real  heroes  of  Panama,  the  name  of  Dr.  Gorgas  will  stand 
near  the  head  of  the  legion  of  honor.  I  spent  more  than  three  hours 
in  the  wards  of  the  Ancon  Hospital,  which  is  his  chief  outward  and 
visible  monument.  The  hospital  is  amply  equipped  with  every  modern 
device  for  antiseptic  surgical  treatment,  and  for  sterilizing,  and  pos- 
sesses a  first-rate  X-ray  machine.  The  nurses  are  a  splendid  set  of 
women,  and  the  doctors  are  men  of  experience  and  ability.  Dr. 
Carter,  a  yellow-fever  expert,  is  the  best  informed  botanist  on  the 
Zone.  Ancon  Hill,  where  the  Hospital  and  the  Tivoli  Hotel  are 
located,  is  perhaps  the  most  desirable  portion  of  the  Zone  as  a  place 
of  residence.  Real  estate  in  and  around  Panama,  I  may  remark,  is 
rapidly  rising  in  value;  in  Colon  land  is  appreciating  still  more 
rapidly. 

When  30,000  white  and  black  people,  many  of  them  unused  to 
tropical  conditions,  have  to  be  housed  and  fed  and  watered,  while  at 
the  same  time  one  of  the  greatest  engineering  undertakings  of  the 
centuries  is  being  prosecuted,  it  cannot  be  expected  that  as  much  will 
be  done  in  actual  canal-building  as  will  be  accomplished  later  when 
the  30,000  have  become  thoroughly  settled  and  acclimated,  and  have 
adapted  themselves  to  the  new  mode  of  living,  so  that  undivided 
attention  can  be  given  to  the  engineering  proposition.  The  excava- 
tion for  the  year  to  December  1,  1906,  during  which  time  no  extra 
effort  for  a  yardage-record  was  made,  was  1,500,000  cubic  yards — 
just  about  twice  the  output  of  the  preceding  year.  In  August,  1906, 
about  250,000  yards,  in  September  300,000  yards,  in  October  325,000 
yards  were  taken  out — and  these  months  are  all  in  the  rainy  season, 
when  the  work  is  carried  on  under  the  greatest  difficulties.  There  is 
no  reason  to  be  discouraged  at  the  showing,  and  only  a  person  who 
has  been  on  the  ground  and  seen  for  himself  the  situation  can  realize 
the  true  significance  of  the  figures  as  an  index  of  what  has  been 
accomplished.  It  is  to  be  wished  that  those  critics  who  are  impatient 
of  delay,  and  whose  slogan  is  "  Make  the  dirt  fly !"  would  go  to  the 
Isthmus  and  stay  there  long  enough  to  see  what  has  been  wrought : 
then  it  will  seem  to  them  as  though  in  a  little  while  a  very  great  deal 
has  been  done. 


THE  CHOICE  OF  MOTIVE  POWER  FOR  THE 
WORKSHOP. 

By  R.  E.  Mathot. 

II.    COMPARATIVE  RUNNING  COSTS  OF  STEAM,  GAS,  AND  OIL  ENGINES. 

Mr.  Mathot's  series  began  in  our  January  issue,  the  first  portion  being  devoted  to  questions 
of  comparative  first  cost  of  installations  under  the  various  systems  discussed.  In  this  section 
he  takes  up  their  relative  requirements  in  the  way  of  operating  conditions  and  running  expense. 
A  third  part  will  conclude  the  review  with  a  summing  up  of  overhead  charges,  and  a  group  of 
illustrative  working  examples. — The  Editors. 

IN  a  preceding  article  we  have  considered  the  relative  demands  of 
the  steam  engine  and  the  internal-combustion  motor  in  various 
types  so  far  as  these  apply  to  the  first  cost  and  installation  of 
the  motive  power.  It  remains  to  carry  the  same  comparison  forward 
to  the  operative  conditions;  and  first  among  these,  following  the 
general  scheme  outlined  last  month,  we  may  take  up  the  consumption 
of  water,  of  oil  and  of  fuel. 

The  Consumption  of  Water. — The  quantity  of  water  required  by 
steam  engines  and  turbines  varies  greatly  with  the  type  of  the  ma- 
chine and  the  horse  power  it  develops.  It  lies  generally  between  7.5 
pounds  and  37.5  pounds  per  horse-power  hour,  as  indicated  in  the 
comparative  table  inserted  in  the  preceding  article.*  To  this  must 
be  added  the  water  required  for  condensation,  which,  with  jet  conden- 
sers, is  practically  3^  gallons  per  pound  of  steam  used  in  the  cylin- 
ders. A  Corliss  engine  of  100  horse  power,  for  example,  working 
under  full  load  on  a  steam  consumption  of  pounds  per  horse- 

power hour,  will  require  a  total  water  supply  of  about  6,800  gallons 
in  the  same  time. 

Such  an  expenditure  for  water  could  not  be  contemplated  unless 
the  engine  is  installed  near  to  a  pond  or  a  water  course.  When  a 
condensing  installation  necessitates  long  piping,  the  boring  of  a 
deep  well,  or  the  introduction  of  a  series  of  pumps  with  cisterns 
and  reservoirs,  it  is  generally  preferable  to  have  recourse  to  cooling 
arrangements.  The  same  water  is  thus  used  over  and  over,  and  it 
is  necessary  to  add  enough  only  to  compensate  for  leakage,  evapora- 
tion, priming,  etc. — a  demand  which  will  scarcely  exceed  one  gallon 
per  horse-power  hour.  The  condensed  steam  will  carry  with  it  drops 
of  oil,  which,  collecting  gradually  in  the  apparatus  and  in  the 
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tanks,  would  cause  trouble.  It  is  therefore  well  to  introduce  an  oil 
separator. 

A  single-acting  gas  engine,  regulated  by  variable  admission  and 
supplied  by  a  suction  producer,  requires  a  water  supply  of  about  7 
gallons  per  horse-power  hour  for  the  cooling  of  the  motor,  of  4  gal- 
lons for  the  washing  of  the  gas  and  the  scrubber,  and  of  about  one 
pint  for  the  vaporizer  of  the  generator.  This  makes  a  total  barely 
exceeding  11  gallons.  An  engine  of  100  horse  power  under  full  load 
will  therefore  require  but  1,100  gallons  an  hour — that  is  to  say,  about 
one-sixth  of  the  requirement  of  the  steam  engine  of  equivalent  power 
with  a  jet  condenser  wasting  the  water  of  condensation.  Further 
than  this,  there  rests  the  possibility  (as  in  the  case  of  the  steam 
engine)  of  reducing  the  consumption  of  cooling  water  by  employing 
a  cooling  tower.  In  the  case  of  extreme  scarcity  of  water,  it  would 
be  possible,  also,  by  adopting  certain  methods  of  purification,  to  re- 
employ indefinitely  the  same  washing  water.  This  carries  in  solution 
certain  ammoniacal  salts,  sulphuretted  hydrogen,  and  sometimes 
sulphurous  acid,  which  oxidizes  to  sulphuric  acid. 

In  the  double-acting  gas  engine  the  quantity  of  water  necessary 
for  cooling  is  slightly  increased.  The  cylinder,  cylinder  heads,  and 
valve  boxes  require  about  7  gallons,  and  the  piston  and  rods  about 
2%  gallons  per  horse-power  hour.  The  water  should  be  supplied 
under  a  pressure  of  at  least  one  atmosphere. 

The  use  of  cooling  arrangements  is  generally  to  be  recommended 
for  motors  or  engines  of  a  power  higher  than  50  horse.  The  con- 
tinuous use  of  the  same  water  practically  avoids  the  trouble  with 
scale,  which  almost  always  occurs  when  the  cooling  water  is  wasted. 
This  scaling  is  more  or  less  abundant  according  to  the  character  of 
the  water;  it  obstructs  the  circulating  passages,  adhering  closely  to 
the  metal  and  hindering  the  transmission  of  heat.  It  may  also  start 
corrosion  of  the  joints  or  of  the  plates  or  cause  the  rupture  of  the 
steel  castings.  It  therefore  involves,  in  the  attempt  to  escape  these 
troubles,  constant  expenses  of  upkeep,  such  as  those  occasioned  by 
the  frequent  disassembling  of  the  apparatus  for  cleaning,  or  the  use 
of  chemicals  to  remove  the  calcareous  impurities  or  to  prevent  their 
adhesion.  In  large  boiler  installations  it  is  common  to  employ  special 
purifying  apparatus  in  order  to  remove  completely  the  troublesome 
salts  dissolved  in  the  water.  This  may  well  introduce  an  item  of 
cost  relatively  important,  but  higher  for  the  steam  engine  than  for  the 
gas  engine  because  the  former  requires  a  much  larger  quantity  of 
water  for  its  operation. 
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The  Consumption  of  Oil. — This  item  is  practically  the  same  for 
the  gas  engine  and  for  the  steam  engine.,  and  varies  between  3  and 
4  grammes  per  horse-power  hour.  Of  this  quantity  the  cylinder  of 
an  internal-combustion  motor  takes  about  1  gramme,  the  typical 
lubricant  being  a  special  mineral  oil  having  a  burning  point  not 
lower  than  180  degrees  centigrade  and  a  density  of  0.880  to  0.890  at 
17  degrees  centigrade. 

Semi-portable  engines,  on  account  of  their  high  rotative  speed, 
demand  freer  lubrication  than  stationary  engines  whose  speed  is 
lower.  Turbines  have  but  few  parts  requiring  lubrication  and  their 
consumption  of  oil  is  lower  than  that  of  either  of  the  preceding  types. 

The  Consumption  of  Fuel. — If  we  place  ourselves  at  the  view- 
point of  the  lowest  consumption,  the  combustion  engine  operating 
on  producer  gas  stands  incontestably  first  in  line,  with  a  mean  figure 
of  400  grammes  (0.88  lb.)  for  powers  between  30  and  100  horse.  It 
is  fair  even  to  note  that  certain  installations  have  claimed  a  consump- 
tion of  but  300  grammes  (0.66  lb.)  but  I  do  not  mention  this  figure 
except  by  way  of  memorandum,  as  it  is  at  present  exceptional.  It  is 
nevertheless  certain  that  the  improvements  daily  introduced  into 
the  construction  of  motors  and  producers  will  cause  the  average 
figure  of  consumption  to  drop  very  rapidly  below  350  grammes.  Care 
must  be  taken  in  comparing  the  gas  motor  with  the  steam  engine  to 
take  the  figures  of  consumption  per  effective  horse-power  hour  in 
both  systems;  for  it  is  customary  with  the  steam  engine  to  consider 
indicated  power  rather  than  effective  powrer,  and  consequently  under 
this  head  confusion  might  easily  arise. 

Semi-portable  engines,  in  which  a  high  degree  of  perfection  has 
been  reached  during  the  last  few  years,  take  second  place ;  then 
come  successively  stationary  steam  engines  and  turbines,  according 
to  the  power  developed  and  the  care  used  in  their  construction. 

With  steam  engines  the  skill  of  the  fireman  exercises  a  large  in- 
fluence upon  the  total  fuel  consumption,  and  differences  of  10  to  20 
per  cent  have  been  shown  between  the  work  of  one  fireman  and 
that  of  another.  With  producers,  on  the  contrary,  this  factor  is 
inconsiderable. 

The  group  composed  of  stationary  reciprocating  engines  or  tur- 
bines, with  the  boilers  separate,  is  necessarily  less  economical  than 
the  semi-portable  unit,  because  it  is  always  subject  to  losses  inherent 
in  the  arrangement  of  the  boilers  and  steam  piping. 

The  advantage  accruing  to  the  gas  engine  from  its  minimum 
consumption  of  coal  is  partly  offset  by  the  fact  that  the  quality  of 
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this  coal  must  be  special,  and  that  its  price  may  sometimes  rise  to 
double  that  of  an  ordinary  fuel  fairly  well  suited  for  use  under  the 
steam  boiler.  It  is  therefore  necessary  in  every  case,  in  weighing  the 
choice  between  the  two  types  of  prime  mover,  to  consider  the  figures 
obtained  by  multiplying  the  quantity  of  combustible  consumed  by  the 
price  of  that  combustible  at  the  point  of  use.  I  must  add,  moreover, 
that  all  manufacturers  of  producers  at  the  present  time  are  endeavor- 
ing to  turn  out  apparatus  capable  of  utilizing  the  smaller  grades  of 
anthracite  and  even  various  kinds  of  coal  other  than  the  lean  coals. 
Important  progress  has  already  been  made  in  this  direction  and  there 
seems  to  be  no  doubt  that  the  desired  results  may  be  obtained  in  the 
near  future.  So  far  as  concerns  the  pressure  producers,  I  might 
mention  notably  apparatus  of  the  Duff,  Mond,  or  Dowson  types, 
which  can  utilize  bituminous  fuels  of  very  low  value.  Oil  engines 
with  high  compression  and  combustion  of  the  Diesel  type,  in  both 
vertical  and  horizontal  models,  have  also  entered  upon  the  practical 
stage  of  application;  and  they  rival  the  older  types  of  prime  movers 
from  the  point  of  view  of  fuel  consumption.  Their  builders  guaran- 
tee, in  fact,  that  under  full  load  this  will  not  exceed  190  grammes 
(0.42  lb.)  of  crude  petroleum  per  horse-power  hour.  The  cost  of 
this  on  the  continent  of  Europe  is  about  0.07  francs  per  kilogramme 
(%  of  a  cent,  or  %  of  a  penny  per  lb.)  which  brings  the  running 
expense  down  to  1.3  centimes — say  one-quarter  of  a  cent,  or  half  a 
farthing — per  horse-power  hour. 

Disposal  of  Waste. — The  residues  or  waste  material,  for  which,  so 
to  speak,  constant  provision  must  be  made  in  a  power  plant,  include 
ashes,  water  or  steam,  gas  and  smoke. 

The  ashes  to  be  taken  away  from  a  steam  boiler  or  a  producer 

represent  respectively  from  10  to  15  per  cent  and  from  6  to  9  per 

cent  of  the  total  quantity  of  fuel  used.    To  take  a  concrete  example, 

this  would  give  in  an  installation  of  100  horse  power,  working  at  full 

load,  the  following  figures : 

Stationary  steam  engine.  31  lb.  ashes  per  hour  from  253  lb.  of  coal  burned. 
Semi-portable  steam  engine.    i7J/2  lb.  ashes  per  hour  from  133  lb.  coal 
burned. 

Gas  engine  with  suction  producer.  6l/2  lb.  of  ashes  per  hour  from  88  lb.  coal 
burned. 

Steam  boilers  and  gas  producers  both  require  cleaning  of  the 
grates  once  or  twice  daily.  This  operation  involves  for  the  former 
a  drop  of  pressure  and  for  the  latter  on  admission  of  air  which 
depreciates  the  quality  of  the  gas. 

Water  and  Steam. — Non-condensing  steam  engines  are  provided 
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with  an  escape  pipe  discharging  freely  into  the  air.  The  exhaust 
steam  issuing  from  these  is  dissipated  in  the  atmosphere,  leaving  no 
further  trace  than  possibly  spattering  drops  of  water  and  particles 
of  oil,  against  which  protection  is  easy. 

Steam,  engine  with  jet  condensers  involve  the  handlings  of  an 
important  quantity  of  waste  water.  General  figures  of  the  volume 
have  been  suggested  in  the  first  part  of  this  article.  This  water  may 
be  returned  to  the  water  course  or  the  pond  which  serves  as  a  feed- 
ing reservoir  to  the  condenser.  It  is  sufficient  if  care  be  taken  to  dis- 
charge the  hot  water  down  stream  from  the  cold-water  intake,  or  at 
a  considerable  distance  from  it. 

In  the  case  of  gas  producers,  it  is  necessary  to  provide  for  the 
removal  of  a  relatively  large  quantity  of  water  which  has  served  in 
the  scrubbers  for  washing  the  gas.  As  heretofore  .stated,  this  water 
contains  in  solution  ammoniacal  salts,  sulphuretted  hydrogen,  and 
sulphurous  acid,  which  is  susceptible  of  transformation  into  sulphuric 
acid.  It  is  therefore  necessary  to  avoid  discharge  of  this  water 
through  pipes  or  into  vessels  of  zinc,  as  this  would  be  immediately 
attacked.  Even  iron  will  be  oxidized  quite  rapidly  if  the  proportion 
of  sulphuric  acid  in  the  water  is  at  all  considerable.  In  out-of-town 
installations,  where  drains  have  not  been  laid,  this  water  must  be 
allowed  to  flow  away  on  the  surface.  From  this,  however,  results  a 
disengagement  of  odors  which  may  give  rise  to  damage  claims  on  the 
part  of  neighbors  and  which  may  become  a  very  serious  inconvenience 
in  the  case  of  large  installations. 

The  water  used  for  the  cooling  of  a  gas  engine  need  not  involve 
any  loss  by  waste  if  there  is  a  cooling  installation,  which  I  advise  for 
any  power  plant  of  more  than  50  horse  power. 

Gas  and  Smoke. — Large  boiler  plants  give  rise  to  the  production 
of  a  great  volume  of  smoke,  particularly  at  times  of  firing  and  when 
a  bituminous  coal  is  employed.  The  construction  of  tall  chimneys 
permits  the  discharge  of  the  smoke  into  upper  layers  of  the  atmo- 
sphere, but  this  disposal  is  far  from  being  perfect.  This  may  easily  be 
noted  in  any  industrial  center,  where  the  whole  atmosphere  is  fouled 
by  the  cloud  of  chimney  smoke  and  by  the  dust  and  soot  which  it 
carries.  Many  manufacturing  establishments  have  tried,  or  have  been 
compelled,  to  introduce  smoke-consuming  apparatus  of  various  types 
to  dispel  or  at  least  to  reduce  this  nuisance.  This  apparatus,  however, 
in  general,  gives  but  mediocre  results.  Gas  engines  and  generators 
produce  no  smoke,  because  all  the  products  of  the  chemical  reactions 
taking  place  in  the  interior  of  the  producer  go  direct  to  the  cylinder 
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of  the  motor,  where  they  undergo  complete  combustion,  leaving  as 
residual  products  colorless  gas  carrying  no  soot  in  suspension.  Only 
at  the  moment  of  firing  up,  during  the  period  of  blowing,  does  a  very 
little  smoke  discharge  through  a  special  chimney  connected  with  the 
apparatus,  but  closed  off  as  soon  as  the  motor  is  started.  Neverthe- 
less pressure  producers  blown  by  steam  do  generally  involve  the  in- 
stallation of  a  little  boiler,  which  involves  to  some  extent  the  nuisance 
of  smoke  production,  but  to  a  relatively  small  degree. 

Further,  I  just  said  that  the  gas  escapes  quite  invisible  from  the 
exhaust  of  the  motor.  If  the  combustion  is  perfect,  it  may  also  be 
odorless;  but  it  issues  from  the  escape  valve  with  considerable  noise 
and  it  is  necessary  in  certain  cases  to  provide  for  muffling  this.  The 
result  is  secured  sometimes  by  two  cast  exhaust  pots  placed  close  to 
the  motor  or  by  a  single  exhaust  pot  near  the  motor  and  a  muffler 
at  the  outer  end  of  the  exhaust  pipe. 

Local  Conditions,  Neighborhood  Restrictions,  Legal  Regulations. 
— The  local  conditions  which  must  enter  into  consideration  when  the 
type  of  a  projected  power  installation  is  determined  are  many  and  of 
various  kinds.  So  far  as  concerns  the  power  plant  per  se — its  first 
cost  and  economical  maintenance — the  question  of  water  plays  a  very 
important  role.  Note  should  therefore  be  taken  of  the  character  of 
«the  soil  and  of  the  abundance  or  scarcity  of  possible  underground 
supply.  If  the  installation  includes  a  cooling  tower,  the  buildings 
must  be  disposed  so  as  to  permit  free  access  of  wind  and  air  to  this 
apparatus.  Altitude  must  also  be  taken  into  consideration,  as  it 
influences  the  power  of  gas  motors  through  the  fact  that  increase  of 
altitude  means  progressive  reduction  in  the  density  of  the  combustible 
mixture.  It  may  be  estimated  that  each  100  metres  additional  eleva- 
tion causes  a  loss  of  i  per  cent  in  the  power  output  of  the  motor. 

The  question  of  transportation,  of  fuel  storage,  and  of  the  costs 
which  these  factors  involve,  is  also  highly  important.  In  some 
localities  the  total  of  these  charges  is  greater  than  the  cost  of  coal  at 
the  pit  mouth.  Such  conditions  would  indicate  a  priori  the  desira- 
bility of  installing  the  type  of  machine  which  would  require  the 
smallest  quantity  of  fuel. 

The  position  of  the  power  plant  in  relation  to  surrounding  neigh- 
bors is  also  a  point  to  be  studied.  Occasion  might  be  given  for 
damage  claims  on  account  of  smoke,  noise,  vibration,  offensive  odors, 
the  discharge  of  waste  water,  etc. 

Each  type  of  apparatus,  when  regarded  in  this  light,  may  be  found 
to  involve  one  or  other  of  these  disadvantages  specially  characteristic 
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to  it.  The  means  of  remedy  should  also  be  examined  for  every  case, 
and  the  attendant  expense  should  be  taken  into  consideration.  Indi- 
vidual peculiarities  belonging  to  certain  undertakings  may  indicate 
clearly  that  some  particular  type  of  motive  power  must  be  wholly 
rejected.  For.  instance,  in  a  silversmithing  establishment  it  would  be 
unwise  to  employ  a  gas  engine  fed  from  a  pressure  producer,  because 
the  exhaust  of  carbonic  acid  containing  sulphuretted  hydrogen  would 
blacken  the  silver.  A  suction  producer  might  give  rise  to  less  diffi- 
culty in  this  particular  point.  Nevertheless,  the  gas  which  escapes 
during  the  blowing,  when  the  apparatus  is  started,  might  cause  the 
same  undesirable  phenomenon.  It  would  at  least  be  necessary  in  any 
case  to  take  special  precautions  and  to  provide  active  ventilation  in 
the  engine-room  to  prevent  the  diffusion  of  noxious  gases.  < 

Finally,  careful  observance  should  always  be  given  to  official  rules 
and  regulations  or  ordinances  governing  industrial  installations,  and 
all  requisite  provision  should  be  made  to  assure '  safety  in  operation 
and  to  avoid  any  nuisances  of  which  outsiders  might  complain.  So  far 
as  boilers  are  concerned,  it  is  almost  everywhere  now  requisite  to 
arrange  them  conformably  to  technical  rules  laid  down  by  the  proper 
authorities  and  to  submit  them  to  periodical  inspection.  Gas  engines 
and  producers,  which  are  of  relatively  recent  application,  have  not  yet 
been  generally  brought  under  well-established  regulations.  The 
nuisances  to  which  they  may  give  rise  should  nevertheless  be  kept 
plainly  in  view.  Pressure  producers,  in  particular,  are  attended  by 
certain  dangers  of  explosion  and  of  gas  poisoning.  Among  several 
installations  of  this  sort  made  in  Belgium,  I  know  of  three  in  which 
the  gasometer  blew  up.  The  cause,  of  course,  is  an  error  in  opera- 
tion by  which  this  receiver  is  allowed  to  fill  with  a  mixture  of  gas 
and  air.  If,  under  such  conditions,  the  gas  is  lighted  at  the  end  of  a 
pipe  near  the  gasometer,  there  may  be  a  "backdraft"  of  the  flame 
into  the  interior  of  the  receiver,  causing  the  explosion  of  the 
detonating  mixture  there  contained. 

Suction  producers  are  exempt  from  danger  of  serious  explosion, 
because  they  do  not  carry  any  reserve  of  gas..  Nevertheless,  when 
the  motor  has  just  been  stopped,  care  must  be  taken  in  opening  the 
generator,  whether  by  the  fire-door,  the  ash-door,  or  either  of  the 
hand  holes  of  the  hopper,  not  to  stand  opposite  the  opening,  for  there 
is  almost  always  a  slight  deflagration,  caused  by  the  sudden  inrush  of 
air  into  the  apparatus.  In  large  producers  the  further  precaution  is 
taken  of  arranging  so  that  these  openings  can  not  in  any  case  be 
uncovered  simultaneously. 
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The  suction  producer  carries  little  danger  of  carbonic-oxide 
poisoning.  The  gas  is  produced,  in  fact,  under  vacuum  and  can  not 
escape  outward.  In  pressure  producers,  on  the  contrary,  there  may 
be  leaks  allowing  the  continuous  escape  of  carbonic  oxide.  These 
appliances  and  the  connecting  piping  should  therefore  .be  installed  in 
places  which  are  thoroughly  ventilated  and  aerated. 

Operation  and  Maintenance. — The  cost  of  operation  and  of  up- 
keep includes  the  consumption  of  water,  of  oil,  of  fuel,  and  of  various 
supplies;  the  salary  of  employees, — engineer  only  or  engineer  and 
fireman  in  the  case  of  steam  engines,  and  engineer  and  assistant  in 
the  case  of  gas  engines.  Note  should  be  made  of  the  fact  that  as  the 
gas-power  installation  does  not  need  to  be  charged  oftener  than  every 
hour  or  every  two  hours,  the  continual  attendance  of  a  workman  is 
not  necessary  with  it,  as  it  is  with  the  boiler  plant.  Consequently,  in 
the  estimation  of  wages  one  may  make  a  proportionate  reduction  in 
favor  of  the  gas  plant,  corresponding  to  the  work  which  the  engineer 
may  perform  outside  of  attendance  upon  his  motor.  In  general,  the 
presence  of  the  assistant  is  necessary  at  the  time  of  starting  and  of 
cleaning  the  fires,  to  bring  the  necessary  coal  supply  to  the  generator. 

Upkeep  and  cleaning  may  be  placed  at  3  per  cent  of  the  cost  of  the 
installation  for  gas  engines  and  semi-portables,  and  at  2  per  cent  for 
stationary  steam  engines.  To  facilitate  comparison  the  interest  on 
capital  employed  and  the  sinking  fund  should  be  apportioned  over 
300  working  days  of  10  hours  each. 

In  the  matter  of  cleaning  the  following  points  should  be  observed : 

Steam  boilers  should  be  cooled  and  emptied  about  every  three 
months  and  inspected  internally  for  the  removal  of  mud  and  scale, 
and  externally  for  cleaning  the  soot  out  of  the  smoke  passages. 
Advantage  should  be  taken  of  this  stoppage  for  the  examination  of 
the  steam  engines,  and  the  inspection,  and  if  necessary  the  replace- 
ment, of  joints  and  packings.  Once  a  year  a  critical  examination  of 
the  boilers  should  be  made  so  far  as  concerns  the  condition  of  the 
plates,  rivets,  and  other  portions  subject  to  deterioration. 

Prbducer-gas  motors  need  more  frequent  inspection  than  steam 
engines.  The  admission  valves  should  be  opened  and  cleaned  two  or 
three  times  weekly.  The  piston  should  be  removed  about  every  two 
months,  and  every  day  at  the  time  of  starting  assurance  should  be 
made  that  all  parts  of  the  engine  are  working  normally  and  without 
friction.  The  pipes  carrying  gas  should  be  cleaned  once  a  year. 
Annually,  also,  the  coke  of  the  scrubber  should  be  replaced,  and  the 
refractory  lining  of  the  generator  should  be  repaired  or  renewed. 


THE  RELATION  OF  INSPECTION  TO  MONEY- 
MAKING  SHOP  MANAGEMENT. 

By  A.  D.  Wilt,  Jr. 

The  large  place  which  the  inspection  system  occupies  in  modern  specialized  manufacturing 
will  be  readily  acknowledged.  Mr.  Wilt  is  a  practical  specialist  in  the  subject,  and  his  article  rep- 
resents the  principles  and  methods  he  follows  in  his  regular  work.  He  is  actually  engaged  at  the 
moment  in  introducing  them  into  the  shops  of  one  of  the  large  and  successful  industrial  organi- 
zations of  the  United  States.— The  Editors. 

INCREASING  complexity  of  modern  invention,  and  the  establish- 
ment of  the  theory  that  permanent  commercial  success  can  be 
achieved  only  through  the  superior  quality  of  a  manufactured 
article — through  "  delivering  the  goods  " — has  brought  about  a  corre- 
sponding increase  in  the  necessity  for  careful  inspection. 

Other  changes  have  contributed,  among  which  the  more  impor- 
tant are  the  development  of  the  motor  industry,  in  which  danger 
through  defective  material  or  workmanship  must  be  eliminated,  and 
the  introduction  of  wage  systems  in  which  quantity  must  not  be  se- 
cured at  the  sacrifice  of  quality. 

While  the  necessity  of  inspection  depends  to  a  certain  degree  upon 
the  nature  of  the  product,  it  is  a  question  as  to  just  how  far,  when, 
and  where  it  pays  to  inspect — as  to  whether  it  pays  to  inspect  each 
component  part  minutely,  as  to  how  often  a  part  should  be  inspected, 
and  as  to  where  it  should  be  inspected,  in  a  central  inspection  depart- 
ment or  otherwise. 

The  possibilities  and  scope  of  a  system  of  inspection  have  enlarged 
greatly  with  the  development  of  specialization.  While  formerly  the 
chief  aim  of  inspection  was  to  prevent  the  necessity  of  hand  fitting, 
the  adage  being  that  "  an  ounce  of  inspection  is  worth  a  pound  of 
fitting,"  an  up-to-date  inspection  system  is  planned  to  accomplish  a 
varied  number  of  ends,  among  which  the  following  are  the  most  fre- 
quently sought: — 

1.  To  prevent  loss  in  prestige  due  to  non-uniformity  or  defects 
in*  product  which  may  cause  accidents  or  delays. 

2.  To  prevent  necessity  of  hand  fitting. 

3.  To  prevent  expense  of  replacing  defective  parts. 

4.  To  prevent  additional  labor  on  parts  already  spoiled. 

5.  To  prevent  acceptance  of  defective  raw  material. 
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6.  To  pay  workman  only  for  good  workmanship. 

7.  To  prevent  decrease  in  quality  due  to  an  increase  in  quantity 
caused  by  the  introduction  of  wage  systems. 

8.  To  stimulate  good  workmanship  through  the  moral  effect  of 
keeping  records  of  defective  workmanship. 

9.  To  point  out  imperfections  in  machines  and  processes  as  well 
as  in  workmanship. 

10.  To  point  out  proper  allowance  for  unavoidable  loss  in  making 
cost  or  price  estimates. 

11.  To  point  out  operations  in  which  the  workman  must  be  better 
educated  or  instructed. 

12.  To  stimulate  good-will  through  fairness  in  fixing  responsi- 
bility. 

An  inspection*  system  may  be  operated  for  one  or  all  of  these  pur- 
poses, but  it  may  not  always  be  devised  so  as  to  accomplish  all  of 
them.  The  inspection  necessary  to  produce  a  perfect  automobile, 
adding  machine,  or  cash  register,  may  be  entirely  unnecessary  to  pro- 
duce one  of  the  so  called  "  tonnage  "  products,  such  as  rolled  steel 
bars  or  castings,  or  such  products  as  cloth  and  leather.  But  never- 
theless, the  same  principles  of  shop  management  are  involved  in  every 
case,  and  can  be  applied  in  varying  degrees  to  any  class  of  manu- 
facture. Upon  the  degree  to  which  they  can  be  applied — upon  the 
certainty  with  which  several  conditions  can  be  satisfied — depends  the 
success  of  any  plan  of  inspection. 

Conditions  which  must  be  satisfied  before  it  can  be  determined 
how  far,  when,  and  where  it  pays  to  inspect,  are  as  follows  : 

I.  Responsibility  Must  Be  Fixed  with  Certainty. 

II.  The  Price  of  a  Rigid  System  of  Inspection  Must  not  Be  a  Loss 
of  Good-Will. 

III.  The  Authority  of  an  Inspector  Must  End  when  He  Has 
Passed  upon  the  Quality  of  the  Work. 

IV.  The  Responsibility  of  Detecting  Defects  Must  Be  Placed  on 
the  Operator  as  well  as  on  the  Inspector. 

V.  Comparative  Records  Must  Be  Kept  of  All  Appreciable  Re- 
jections. 

The  fulfilment  of  these  five  conditions  is  essential  to  money- 
making  management.   Each  will  be  discussed  in  turn. 

I.  Responsibility  Must  Be  Fixed  with  Certainty. 

As  inspection  by  its  very  nature  points  out  defects,  either  in  ma- 
terial, machine,  process,  or  workmanship,  it  is  obvious  that  locating 
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•the  cause  of  the  defect  is  essential  to  good  management.  It  is  un- 
necessary to  point  out  the  evils  of  attaching  blame  to  the  wrong  per- 
son, to  prove  that  responsibility  for  errors  must  be  fixed  with  cer- 
tainty. This  fixing  of  responsibility  with  certainty  is  not  easy.  The 
stock  system  is  generally  the  vehicle  for  locating  the  source  of  the 
error,  and  a  year  is  not  considered  any  too  long  to  install  and  perfect 
one  which  will  do  this  with  certainty.  The  establishment  of  a  stock 
system  with  its  accompanying  safeguards  is  a  subject  for  another 
article.  In  general,  any  stock  system  should  account  for  all  stock 
manufactured.  Unless  this  is  done — unless  it  is  possible  to  discover 
at  once  just  when,  where,  and  by  whom  all  operations  are  done — 
the  responsibility  cannot  be  fixed.  The  more  complicated  the  pro- 
duct, the  more  difficult  this  is  to  accomplish.  Where  only  one  opera- 
tion, machine,  or  workman  is  necessary  to  complete  the  product  it  is  a 
comparatively  easy  matter.  But  simple  or  complicated,  it  is  essential 
that  the  identity  of  each  man's  work  be  preserved  until  it  has  been 
passed  on  by  the  inspector. 

Even  after  the  inspector  has  detected  the  defect,  the  responsibility 
is  not  necessarily  fixed.  The  error  may  be  due  to  wrong  instructions, 
imperfect  gauges,  or  what  not.  In  order  to  detect  such  errors,  all  in- 
structions and  specifications  must  be  issued  in  writing.  The  slogan 
"  Verbal  Orders  Don't  Go  "  should  be  in  evidence  on  all  orders. 
This  does  not  apply,  of  course,  to  general  orders  issued  by  a  foreman 
to  his  men,  but  all  orders  from  one  department  to  another  must  be  in 
writing  before  responsibility  can  be  attached  with  certainty. 
II.  The  Price  of  Rigid  Inspection  Must  Not  Be  a  Loss  of  Good- Will. 

A  plan  of  inspection  could  be  operated  which  would  simply  de- 
tect defects,  no  effort  being  made  to  remedy  the  cause  of  the  defects, 
or  to  bring  any  one  to  task  for  carelessness.  Certainly  such  a  system 
could  arouse  no  ill-will.  Such  a  plan,  however,  could  accomplish  but 
few  of  the  benefits  which  may  be  derived  from  a  comprehensive  in- 
spection system.  It  would  not  provide  for  paying  only  for  good 
workmanship,  it  would  not  prevent  a  decrease  in  quality  with  an  in- 
crease in  quantity,  it  would  not  stimulate  good  workmanship,  nor 
would  it  offer  an  opportunity  for  instructing  the  workmen  how  to 
correct  their  mistakes.  So  it  becomes  necessary,  if  full  benefits  are 
to  be  derived  from  a  rigid  inspection,  to  point  out  in  the  most  effec- 
tive way,  but  in  a  manner  which  will  not  arouse  ill-will,  the  reasons 
for  defects  or  errors. 

If  the  policy  for  paying  only  for  good  workmanship  is  adopted, 
certain  conditions  must  be  satisfied  in  order  to  preserve  good-will. 


728 


THE  ENGINEERING  MAGAZINE. 


The  defective  work  must  be  detected  as  soon  after  it  has  been 
spoiled  as  possible,  and  the  responsibility  fixed  with  certainty, 
for  a  workman  must  not  be  subject  to  deductions  from  his  pay  for 
work  spoiled  in  a  previous  pay  week,  but  must  be  assured  of  a  fixed 
weekly  minimum  wage.  The  conditions  under  which  the  work  was 
done  must  be  as  fresh  in  the  operator's  mind  as  possible,  for  he  must 
have  no  doubts  as  to  his  responsibility. 

Additional  penalties,  such  as  "  docking  "  for  spoiled  material,  or 
for  extra  labor  on  work  which  the  operator  should  have  known  was 
already  spoiled,  should  be  attached  only  after  cases  of  extreme 
carelessness. 

If  a  workman  is  to  profit  by  his,  mistakes,  he  must  not  be  sworn 
at  for  them.  Instead,  advantage  should  be  taken  of  the  exceptional 
opportunity  offered  to  instruct  him  how  to  remedy  them.  It  has  been 
my  experience  that  it  is  harder  to  instruct  the  artisan,  especially  the 
mechanic,  than  any  other  type  of  individual,  and  that  the  best  time  to 
find  him  in  a  receptive  mood,  is  when  he  is  "  caught  with  the  goods," 
i.  e.,  when  he  can  be  shown  the  result  of  his  ignorance  or  careless- 
ness. In  fact,  I  believe  that  the  best  time  to  approach  an  operator  on 
the  subject  of  a  new  wage  system  is  soon  after  he  has  made  a  mistake. 
Recently  a  very  efficient  foreman  said  to  me  after  I  had  pointed  out 
the  value  of  instructing  a  workman  when  he  had  made  a  mistake: 
"  You  don't  mean  to  say  that  an  operator  should  not  be  '  given  hell ' 
for  bad  work?  .  You  know  this  is  no  Sunday  School."  I  replied  that 
it  depended'  entirely  upon  his  conception  of  hell,  and  that  the  modern 
idea  is  that  hell  is  more  a  question  of  mind  or  conscience  than  of 
matter.  The  fact  is  that  a  workman  of  average  intelligence  does  not 
have  to  be  called  down  for  bad  work,  with  a  proper  plan  of  inspec- 
tion. The  moral  effect  of  letting  him  know  that  records  are  kept  of 
the  amount  of  work  he  spoils,  together  with  the  policy  of  paying  him 
only  for  good  workmanship,  is  sufficient,  and  is  accompanied  with 
much  less  danger  of  loss  of  good-will  than  the  plan  of  letting  the  in- 
spector, foreman,  speed-boss,  or  other  authority,  "  raise  hell." 

III.  The  Authority  of  an  Inspector  Must  End  when  He  Has  Passed 
upon  the  Quality  of  the  Work. 

It  is  apparent  that  the  mere  detection  of  the  defects  will  not  neces- 
sarily point  out  the  cause  of  the  defect.  It  may  or  may  not  point  out 
imperfections  in  machines  or  processes,  or  it  may  point  out  operations 
in  which  a  workman  must  be  better  instructed.  It  is  consequently  a 
question  just  how  far  the  authority  of  the  inspector  should  extend. 


INSPECTION  IN  MONEY-MAKING  .SHOP  MANAGEMENT.  729 

It  is  safe  to  postulate,  at  least,  that  his  authority  could  cover  the 
following  functions : 

1.  That  of  detecting  the  defect. 

2.  That  of  detecting  the  cause — locating  the  responsibility. 

3.  That  of  prescribing  the  remedy. 

4.  That  of  administering  the  remedy — of  disciplining  or  instruct- 
ing the  responsible  party. 

5.  That  of  reporting  the  defect. 

The  function  of  detecting  the  cause — locating  the  responsibility — 
is  not  always  an  easy  matter.  The  defect  may  be  due  to  wrong  in- 
structions, blue  prints  or  samples,  or  defective  gauges.  It  may  be 
due  to  defective  material,  or  to  some  inherent  fault  of  machine  or  pro- 
cess, or  it  might  be  too  difficult  a  proposition  to  produce  the  product 
as  planned.  In  fact,  the  operator  might  be  responsible.  So  it  is  ap- 
parent that  a  very  capable  man  is  essential  if  the  responsibility  is 
to  be  fixed  with  certainty,  if  the  most  effective  remedy  is  to  be 
prescribed  and  the  evil  corrected. 

The  function  of  disciplining  the  responsible  party  in  the  most 
effective  way  is  no  simple  matter,  and  in  the  two  prevailing  types  of 
shop  management,  the  military  and  the  functional,  cannot  be  well  in- 
trusted to  the  inspector.  A  long  experience  has  taught  us  that  we 
cannot  very  well  serve  two  masters,  so  that  both  the  inspector  and  the 
foreman  or  other  boss  cannot  have  the  authority  of  disciplinarian  and 
teacher. 

The  function  of  reporting  the  defect  is  a  most  important  one,  and 
if  the  inspector  is  trustworthy,  this  can  obviously  be  done  by  him. 

The  question  of  the  extent  of  the  authority  of  the  inspector,  then, 
seems  to  depend  upon  whether  or  not  an  inspector  can  be  secured 
with  the  qualifications  for  both  detecting  the  defect  and  the  cause. 
To  do  this,  he  must  be  honest,  he  must  show  no  partiality,  he 'must  be 
quick  and  energetic  (for  under  most  inspection  systems  he  will  have 
great  opportunity  to  "soldier"),  and  he  must  be  informed  as  to  all 
the  requirements  of  the  business,  and  know  in  many  lines  of  manu- 
facture the  peculiarities  of  each  customer. 

If  he  is  to  attach  the  responsibility  properly,  if  he  is  to  discover 
imperfections  in  process  or  machinery,  he  must  have  qualifications 
almost  equal  to  those  of  a  superintendent.  In  classes  of  manufacture 
requiring  a  large  number  of  inspectors,  the  difficulty  of  securing 
enough  efficient  men  would  prohibit  the  combining  of  the  authority  of 
detecting  the  error  with  that  of  detecting  its  cause.  It  is  much  safer, 
and  more  economical,  to  adopt  some  plan  of  inspection  which  will  not 
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require  such  skilled  inspectors.  An  ideal  system  of  inspection  is  one 
which  will  enable  the  inspector  to  express  his  opinion  as  to  the  cause 
of  the  defect,  and  leave  the  duty  of  placing  the  responsibility  and 
disciplining  the  men  to  a  higher  authority. 

IV.  The  Responsibility  of  Detecting  Defects  Must  Be  Placed  on  the 
Operator  as  well  as  on  the  Inspector. 

It  has  been  pointed  out  that  while  the  duties  of  an  inspector  should 
not' include  those  of  disciplinarian,  the  scope  of  an  inspection  system 
should  be  to  do  away  with  the  necessity  of  a  large  amount  of  disci- 
pline, and  still  prevent  a  sacrifice  of  quality  for  quantity.  But  without 
other  safeguards,  bad  workmanship  cannot  be  reduced  to  a  minimum. 
Defective  work  cannot  be  prevented  with  the  best  machinery,  pro- 
cesses, or  men,  nor  can  additional  labor  on  work  already  spoiled  be 
prevented,  unless  the  operator  is  supplied  with  full  written  instruc- 
tions and  means  for  inspecting  his  own  work,  such  as  gauges,  blue 
prints,  or  samples,  and  is  held  responsible  for  the  quality  of  his  work. 

It  has  been  said  to  me,  "  Why,  to  do  this  we  would  have  to  em- 
ploy a  much  higher  grade  of  labor !  "  This  would  be  necessary  if  no 
provisions  were  made  for  instructing  the  operator,  but  if  advantage 
is  taken  of  the  opportunity  to  instruct  him  how  to  use  a  gauge  or 
micrometer  after  he  has  spoiled  some  work,  for  which  he  has  been 
held  responsible,  he  will  soon  learn  how  to  inspect  his  own  work,  and 
eventually  develop  into  a  higher  grade  workman. 

There  are  certain  classes  of  work  in  which  it  might  not  pay  to 
have  the  operator  take  the  time  to  do  the  inspecting.  Such  work  is 
generally  that  which  cannot  be  easily  spoiled,  and  which  can  be  done 
with  great  rapidity,  such  as  rough  grinding  and  polishing.  As  a 
cheap  boy  can  be  trusted  to  inspect  such  work,  provided  he  is  isolated 
from  the  operator,  it  sometimes  pays  to  take  chances  by  not  having 
the  work  inspected  while  it  is  being  done. 

In  order  to  compel  each  foreman  to  keep  in  touch  with  all  work 
at  hand,  and  to  prevent  one  department  from  working  off  spoiled 
work  on  another  department,  where  there  is  no  intermediate  inspec- 
tion, I  have  found  it  essential  to  require  each  foreman  to  O.  K.  all 
work  upon  receiving  it  in  his  department,  this  being  accomplished  by 
providing  a  place  on  the  shop  ticket — the  "  bill  of  lading  " — for  his 
initials..  In  addition  to  this,  the  first  piece  operated  on  should  be 
O.  K'd  by  someone  in  authority.  In  this  way  the  responsibility  for 
detecting  defects  is  shared  by  the  foreman  and  operator  as  well  as  by 
the  inspector. 
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V.  Comparative  Records  Must  Be  Kept  of  All  Appreciable 

Rejections. 

Before  the  above  general  conditions  have  been  satisfied,  it  is  im- 
possible to  ascertain  with  certainty  just  how  often  it  is  necessary  to 
inspect,  at  what  stage  in  the  process  of  manufacture  it  is  necessary  to 
inspect,  and  what  is  the  best  plan  of  inspection,  for  these  points  can- 
not be  decided  until  it  is  possible  to  obtain  reliable  records  of  indi- 
vidual rejections  which  can  be  grouped  for  comparison.  One  or  ten 
batches  of  defective  work  will  not  necessarily  point  out  a  defect  in  a 
machine  or  a  process,  or  indicate  what  allowance  should  be  made  for 
unavoidable  losses  in  making  cost  or  price  estimates.  Records  must 
be  kept  covering  a  long  period  of  time  and  a  number  of  rejections  to 
be  of  value. 

It  has  been  said  to  me :  "  What  is  the  use  of  keeping  such  rec- 
ords? You  can  look  at  the  scrap  pile  and  it  will  tell  you  where  the 
trouble  is.  Furthermore,  the  inspectors  know  what  stock  is  spoiled 
most  frequently  and  where  it  is  spoiled,  so  what  is  the  need  of  a 
written  report?  "  As  a  matter  of  fact,  it  has  been  my  experience  that 
information  gathered  from  the  inspector  or  the  scrap  pile  is  worse 
than  no  information,  for  it  is  generally  misleading,  especially  where 
the  product  is  the  least  complicated.  A  reliable  knowledge  can  be 
gained  only  through  statistics,  for  it  is  the  per  cent  spoiled  through 
an  appreciable  period  of  time  which  tells  the  story. 

Just  what  data  may  be  obtained  in  any  class  of  manufacture  de- 
pends upon  the  nature  of  the  product,  but  in  general  an  inspector's 
report  should  furnish  the  following  information: 

1.  It  sfiould  describe  the  part,  giving  its  symbol  number,  order 
number,  etc. 

2.  It  should  give  the  quantity  made  and  the  amount  spoiled*  stat- 
ing the  per  cent  defective. 

3.  It  should  locate  the  responsibility,  by  stating  the  department  in 
which  the  work  was  spoiled,  the  date,  the  operator,  the  machine  or 
process  number,  the  workman's  name  and  number,  etc. 

4.  It  should  state  the  inspector's  opinion  as  to  the  cause,  and 
•eventually  the  reasons  of  the  foreman,  together  with  his  statement 
as  to  who  is  responsible. 

5.  It  should  state  what  disposition  was  made  of  the  spoiled  work, 
whether  it  was  scrapped,  repaired,  made  into  another  size,  etc. 

Such  a  form  should  be  made  out  in  duplicate.  The  original  should 
'be  sent  with  the  rejected  stock  to  the  foreman  of  the  department  in 
which  the  stock  was  spoiled,  who  must  shozv  the  workman  who 
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spoiled  the  stock  how  it  was  spoiled  and  how  he  can  prevent  future 
bad  work  of  the  same  kind.  The  foreman  must  then  fill  in  a  brief 
explanation  of  the  cause  and  state  who  is  responsible.  The  original 
should  be  returned  to  the  inspector  with  the  defective  work.  After 
he  has  indicated  its  final  disposition,  he  should  return  both  original 
and  duplicate,  which  he  has  held,  to  the  superintendent's  office.  All 
material  scrapped  should  pass  through  the  inspector's  hands,  he  only 
having  the  key  to  the  scrap  pile.  Otherwise,  all  stock  made  cannot 
be  accounted  for. 

The  effect  of  this  simple  follow-up  plan  is  remarkable.  During 
the  first  week  it  was  put  into  effect  in  several  factories  in  which  it  was 
introduced,  there  was  a  decided  change,  not  only  in  the  quality  of  the 
work  but  in  the  attitude  of  the  employees.  At  first  it  was  taken  by 
the  workmen  as  an  imposition,  but  soon  they  discovered  that  the 
responsibility  was  located  without  a  doubt,  and  that  they  were  not  to 
blame  for  defects  due  to  improper  instructions,  or  machinery,  pro- 
cesses or  tools,  because  it  became  necessary  for  the  foreman  to  look 
carefully  into  the  matter,  where  before  it  was  only  too  easy  for  him 
to  lay  it  to  the  workmanship  and  let  the  matter  drop.  As  the  fore- 
man has  to  show  all  appreciable  rejections  to  the  workman,  the 
latter  knows  that  he  will  be  given  a  chance  to  clear  himself.  This,  in 
addition  to  the  fact  that  he  is  not  "  given  hell,"  will  cause  anything 
but  a  loss  of  good-will. 

The  value  of  an  inspection  system  is  measured  by  the  degree  in 
which  it  brings  to  light  fundamental  defects  in  process,  machines, 
tools — in  fact,  in  methods  of  shop  management  and  in  the  make  up 
of  the  article  itself.  Such  defects  can  be  pointed  out  with  certainty 
only  by  the  data  which  it  is  possible  to  gather  through  a  rigid  system 
of  inspection.  These  data  from  the  inspector's  report  can  be  used  in 
various  ways,  the  use  differing  with  the  nature  of  the  product.  The 
comparative  records  in  which  it  is  used  should  be  nothing  more  than 
a  ledger  account  for  each  machine,  process,  operator,  operation,  de- 
partment or  other  element,*  showing  date,  quantity  and  percentage  of 
rejections.  It  is  the  value  of  the  inferences  which  can  be  drawn  from 
such  records  by  a  capable  manager  which  warrants  the  expense  of  an 
iron-clad  system  of  inspection. 

True  records  will  point  out  with  certainty  when,  where,  and  how 
far  it  will  pay  to  inspect.  For  example,  in  one  factory  for  which  I 
devised  an  inspection  system,  the  records  pointed  out  conclusively 
that  the  bulk  of  the  defective  work  was  rejected  after  the  first  opera- 
tion.   As  it  had  been  thought  (guessed)  that  most  of  the  work  was 
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spoiled  during  the  finishing  operations,  practically  no  inspection  was 
given  until  after  the  last  operations.  The  plan  was  immediately 
changed  so  that  the  close  inspection  was- given  after  the  first  opera- 
tions. In  this  way  a  large  amount  of  money  was  saved  in  labor 
formerly  put  on  work  already  spoiled. 

In  another  factory  where  I  introduced  this  plan,  a  ledger  account 
was  kept  for  each  component  part  of  a  machine  consisting  of  over 
twelve-hundred  different  parts.  It  was  soon  discovered  that  appre- 
ciable rejections  were  made  of  comparatively  few  parts.  Steps  were 
taken  at  once  to  change  either  the  shape  of  these  parts  or  the  method 
of  making  them.  Different  milling  fixtures  were  made  for  some 
castings,  which  greatly  cut  down  the  number  rejected.  New  dies 
were  made  for  several  difficult  punch-press  pieces,  the  shape  of  some 
pieces  was  changed,  and  fewer  rejections  followed.  Where  formerly 
it  had  been  the  .practice  to  inspect  carefully  each  piece  of  a  large 
number  of  parts  of  different  symbol  numbers,  close  inspection  was 
given  only  to  the  few  parts  continually  showing  defects.  Promiscuous 
inspection  was  given  to  a  maj  ority  of  the  stock,  and  the  capacity  of  the 
inspection  department  greatly  increased  without  an  additional  force. 

In  order  to  watch  the  quality  of  workmanship  of  the  several 
operators,  the  originals  of  the  inspector's  reports  should  be  filed 
according  to  operators'  pay  numbers.  If  they  accumulate  under  one 
man's  number,  either  his  workmanship  is  poor  or  something  is  wrong 
with  his  machine  or  process.  If  the  duplicate  inspector's  reports  are 
filed  under  machine  or  process  numbers,  imperfections  will  often  be 
pointed  out. 

Through  such  records  it  becomes  an  easy  matter  to  decide  which 
is  the  most  economical  plan  for  .operating  an  inspection  system. 

Plans  of  Inspection. 

Many  different  plans  of .  inspection  have  been  devised  which  will 
accomplish  some  or  all  of  the  benefits  that  have  been  pointed  out. 
Each  plan  must  depend  more  or  less  upon  the  nature  of  the  product. 
It  would  be  impracticable  to  rely  entirely  upon  a  plan  of  centralized 
inspection  in  the  manufacture  of  boilers  or  safes,  but  as  many  of  such 
large  products  contain  some  small  parts,  it  might  pay  to  have  both 
central  and  local  inspection.  It  is  therefore  impossible  to  recommend 
any  one  particular  plan  for  all  classes  of  manufacture,  so  only  the 
particular  features  of  the  plans  in  most  general  use  will  be  pointed  out. 

Most  of  the  plans  of  inspection  are  variations  of  one  or  more  of 
the  following: 
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1.  Local  inspection  by  traveling  inspectors. 

2.  Local  inspection  by  foremen. 

3.  Departmental  inspection  departments  independent  of  depart- 
ment  foreman. 

4.  The  centralized  inspection  department. 

5.  The  "  chain  "  plan  of  inspection. 

These  plans  will  be  considered  only  to  the  extent  that  the  tests 
or  conditions  outlined  in  this  article  can  be  applied  to  them.  Each 
plan  has  advantages  not  mentioned,  and  may  be  the  only  one 
applicable  to  a  certain  class  of  manufacture. 

1.  The  Plan  of  Local  Inspection  by  Traveling  Inspectors. — The 
distinguishing  principle  of  this  plan  is  that  each  production  center  is 
visited  by  a  traveling  inspector.  Either  this  plan,  or  that  of  having 
local  inspection  by  foremen,  is  essential  in  the  manufacture  of  large 
products  which  cannot  be  readily  transported.  Its  chief  claims  for 
merit  are  the  degree  of  certainty  with  which  the  responsibility  can  be 
fixed,  and  the  celerity  with  which  defects  can  be  detected  before  extra 
labor  has  been  added. 

It  has  been  pointed  out  why  the  duty  of  detecting  the  defects 
should  be  separated  from  that  of  detecting  the.  cause  and  of  disciplin- 
ing or  instructing  the  operator.  The  traveling  inspector  comes  into 
very  close  contact  with  the  operator,  and  it  is  almost  impossible  to 
limit  his  authority  to  merely  detecting  defects.  It  would  be  difficult 
for  him  to  express  an  opinion  in  such  a  way  as  not  to  usurp  the 
authority  of  the  foreman,  or  speed  or  gang  boss.  It  is  also  a  difficult 
matter  to  compel  a  traveling  inspector  to  turn  in  a  report  of  all 
rejections. 

It  has  been  my  experience  that  the  claim  that  defects  can  be  de- 
tected before  extra  labor  has  been  added  is  seldom  justified,  for  it  is 
well-nigh  impossible  to  secure  enough  trustworthy  and  energetic 
inspectors  to  "  cover  the  ground  "  adequately.  For  example,  in  many 
classes  of  work,  a  tool  or  machine  may  get  out  of  adjustment  the 
minute  after  the  inspector  has  O.  K'd  the  work.  This  is  especially 
true  of  screw-machine  work,  in  which  I  have  found  it  necessary  to 
have  at  least  one  piece  off  every  bar  inspected  if  bad  work  is  to  be 
prevented  or  seams  in  the  bar  detected.  As  it  would  require  almost 
as  many  traveling  inspectors  as  operators  to  do  this,  the  logical  way 
is  to  provide  each  operator  with  test  gauges,  blue  prints  or  samples, 
and  hold  him  responsible  for  the  quality  of  his  work. 

The  point  at  which  traveling  inspection  does  not  pay,  is  that  in 
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which  it  becomes  practical  to  transport  the  work  to  a  central  depart- 
mental or  factory  sinpection  department.  Even  if  traveling  inspection 
is  necessary,  its  expense  and  the  impossibility  of  securing  men  with 
satisfactory  qualifications  discourages  its  general  use. 

If  local  inspection  is  essential,  it  can  generally  be  advantageously 
accomplished  by  some  form  of  centralized  inspection.  A  combination 
of  these  plans  will  be  discussed  under  the  head  of  centralized 
inspection. 

2.  The  Plan  of  Local  Inspection  by  Foremen. — Some  manufac- 
turers have  attempted  to  secure  the  benefits  of  traveling  inspection  by 
placing  the  whole  duty  of  inspecting  upon  the  foreman.  This  is  prac- 
tically the  same  principle  as  setting  a  thief  to  catch  a  thief,  for  as  a 
foreman  is  partly  responsible  for  the  spoiled  work  in  his  department, 
it  naturally  is  not  to  his  interest  to  report  all  defective  work.  The 
many  duties  of  a  foreman  generally  prohibit  his  assuming  the  direct 
responsibility  of  inspecting,  so  sometimes  the  plan  is  adopted  of 
having  a  small  inspection  department  in  each  department. 

3.  Departmental  Inspection  Departments  Independent  of  Depart- 
ment Foreman. — The  inspector  in  this  plan  is  generally  not  under  the 
department  foreman.  The  stock  is  inspected  and  counted  just  before 
it  leaves  the  department.  In  this  way  the  responsibility  is  fixed  with 
quite  a  degree  of  certainty  and  celerity,  and  it  is  practical  to  have  the 
duty  of  inspector  end  when  he  has  located  the  defects.  Its  chief 
drawbacks  lie  in  the  difficulty  of  preventing  collusion  between  the 
inspector  and  foreman.  It  also  requires  a  capable  head  inspector  in 
each  department,  and  generally  cheaper  helpers,  more  of  whom  are 
necessary,  and  consequently  the  total  cost  much  greater  than  if  all 
were  combined  into  one  central  department  under  one  efficient  head. 
It  has  been  my  experience  that  this  extra  cost  is  much  greater  than 
the  cost  of  extra  trucking  involved  in  the  central  inspection  depart- 
ment. Where  local  departmental  inspection  is  practical,  centralized 
inspection  is  generally  practical,  and  the  latter  plan  has  marked 
advantages. 

4.  The  Plan  of  Centralized  Inspection. — -It  has  become  almost  an 
axiom  in  factory  management  that  the  greater  the  centralization  or 
specialization,  the  less  is  the  cost  of  manufacture.  While  this  does  not 
necessarily  follow  in  all  cases,  I  have  become  convinced  that  it  pays 
in  the  function  of  inspection.  It  pays  because  but  one  skilled  in- 
spector is  necessary,  for  an  inferior  grade  of  labor  can  be  employed 
to  do  the  routine  inspection,  owing  to  the  fact  that  the  responsibility 
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of  the  inspectors  is  narrowed  down  to  the  simple  duty  of  detecting 
and  reporting  defects.  The  chance  for  partiality  is  reduced  to  a 
minimum,  and  consequently  the  chance  for  ill-will,  owing  to  the 
isolation  of  the  inspection  department  from  all  other  departments. 

The  chief  claims  for  merit  in  this  plan  are  its  economy,  its  security 
from  collusion,  and  the  surety  with  which  it  supplies  reliable  records 
of  all  rejections.  ■ 

On  the  other  hand,  it  is  not  as  effective  in  stopping  defective  work 
as  the  traveling  plan,  unless  the  workman  can  be  made  to  inspect  his 
own  work  frequently.  The  ideal  plan  of  inspection  is  to  furnish  the 
workman  with  means  for  inspecting  his  own  work,  and  then  operate, 
as  a  check  on  this  inspection,  a  comparatively  small  central  inspec- 
tion department.  Such  a  department  will  have  the  effect  of  the  "  big 
stick,"  and  a  promiscuous  inspection  will  be  sufficient  in  most  cases 
to  detect  all  defects  not  discovered  by  the  operator. 

5.  The  Chain  Plan  of  Inspection. — The  "chain"  plan  is  practical 
only  in  the  manufacture  of  such  products  as  will  permit  of  a  sequence 
of  operations  in  one  department.  The  plan  is  to  have  the  last  man  in 
the  "  chain  "  do  the  inspecting.  Advantage  is  frequently  taken  of  the 
opportunity  to  pay  all  operators  in  the  chain  only  for  good  work 
turned  out  at  the  end  of  the  chain,  the  theory  being  that  this  compels 
each  man  to  goad  on  the  other  fellow  to  increase  his  output  as  well  as 
to  turn  out  accurate  work.  When  this  is  done  it  seems  to  me  it  be- 
comes a  "  chain-gang  "  plan.  It  has  the  merit  of  preventing  additional 
labor  on  defective  work,  but  is  so  conducive  to  ill-will  that  it  is  not 
used  very  extensively. 

There  are  other  plans  of  inspection,  most  of  which  are  variations 
or  combinations  of  the  above.  It  has  been  my  experience  that  in 
every  case,  their  efficiency  can  be  measured  by  the  degree  with  which 
they  satisfy  the  five  given  conditions,  namely: — certainty  in  fixing 
responsibility,  success  in  preserving  good-will,  efficiency  in  delimiting 
the  inspector's  authority,  surety  in  making  the  operator  detect  defects, 
and  accuracy  in  providing  records  of  appreciable  rejections. 

A  sane  and  safe  plan  of  action  is  impossible  unless  it  involves  a 
sane  and  safe  principle.  The  principles  or  conditions  I  have  stated  are 
based  upon  observations  of  results  obtained  in  a  number  of  factories, 
and  have  been  followed  with  success  in  devising  comprehensive  plans 
of  inspection  for  several  large  industries.  They  are  applicable  to  any 
type  of  management: — military,  functional,  or  otherwise — to  any  class 
of  manufacture,  and  to  any  sized  factory.  But  it  will  be  useless  to  try 
to  apply  them  unless  it  be  kept  in  mind  that  "  Whatever  is  worth 
doing  at  all  is  worth  doing  well." 


DEFECTIVE  AND  DANGEROUS  FEATURES  IN 
ELEVATOR  OPERATION. 


By  Reginald  Pelham  Bolton. 

It  was  pointed  out  in  connection  with  Mr.  Bolton's  article  in  our  issue  for  December  last, 
that  the  question  of  safety  in  elevator  travel  is  one  which  touches  closely  and  personally  a  very 
large  fraction  of  the  population.  It  is  matter  of  strong  individual  interest  to  almost  every  oc- 
cupant of  a  modern  American  office  building,  many  times  every  day.  Mr.  Bolton  has  already 
shown  that  there  are  really  no  satisfactory  provisions  now  in  force  for  such  supervision  or  in- 
spection as  should  insure  safety,  in  the  matter  of  mechanical  construction  and  maintenance. 
He  now  points  out  some  common  dangers  of  operation.  We  believe  it  will  be  a  valuable  service 
to  educate  and  stimulate  public  opinion  to  co-operate  with  the  present  officials  and  the  large 
manufacturers,  in  providing  for  a  better  and  a  safer  order  of  things  than  now  prevails. — The 
Editors. 

THE  subject  of  elevators  is  one  of  vital  importance  to  all  owners 
and  occupants  of  lofty  buildings ;  especially  is  this  the  case  in 
those  devoted  to  offices,  where  the  nature  of  the  service  to  be 
provided  is  exacting,  and  one  requirement  is  a  regularity  of  operation 
which  has  come  to  be  known  as  "  schedule  service."  Such  a  service 
is  nearly  related  to  the  conditions  of  railroad  traffic,  and  demands  a 
study  as  to  its  details,  which  is  rarely  bestowed  upon  it. 

The  proportioning  of  elevators,  as  to  number,  speed,  and  size  of 
cars,  is  a  matter  involving  considerable  technical  knowledge.  The 
study,  however,  is  usually  omitted  by  the  architects  of  new  buildings 
in  favor  of  the  adoption  of  the  practice  of  some  other  buildings,  often 
quite  faulty  in  this  respect,  or  in  favor  of  the  opinions  and  recom- 
mendation of  manufacturers  or  contractors.  More  often  still,  the 
main  feature  is  decided  by  subservience  to  some  architectural  detail, 
or  a  desired  arrangement  of  the  interior  or  of  the  steel  framing, 
whereby  the  most  extraordinary  arrangements  as  to  numbers,  loca- 
tion, and  shape  of  cars  result. 

A  rough  idea  has  prevailed  of  a  relation  between  the  rentable 
area  of  the  building  and  the  number  of  cars  provided,  which,  how- 
ever, does  not  involve  the  all  important  element  of  height,  or  distance 
of  the  rentable  area  from  the  starting  point;  and  inasmuch  as  the 
useful  effect  of  a  car  diminishes  in  proportion  to  its  travel,  the  rela- 
tion of  the  number  of  cars  to  the  number  of  superimposed  floors  is  all 
important.  In  many  buildings,  the  rough  method  of  operating  about 
one-half  of  the  cars  to  a  certain  height,  and  the  remainder  to  the 
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floors  above  that  level,  has  prevailed,  with  confusing  results ;  and  in 
others,  the  very  objectionable  features  have  been  adopted  of  over- 
speeding  the  cars,  and  of  attempting  to  make  up  for  shortage  in 
numbers  by  increase  of  size,  both  being  features  which,  while  involv- 
ing unnecessary  cost  of  operation,  do  not  afford  desirable  service  and 
even  introduce  elements  of  actual  danger  by  excessive  speed,  haste  in 
operating  doors,  and  by  the  crowding  of  the  public  in  and  out  of 
the  cars. 

The  development  of  reliable  signal  systems  has  added  considerably 
to  the  capacity  of  elevator  traffic,  and  has  proven  of  much  value  in 
eking  out  a  shortage  of  cars  in  some  buildings  and  in  securing  more 
care  by  operators.  The  public  has  become  largely  educated  to  their 
use,  and  has  thereby  greatly  facilitated  the  prompt  stoppage  of  cars, 
especially  on  down  runs.  The  signals  inside  the  car  are  of  two  forms,, 
audible  and  visible.  The  former  has  been  found  to  be  confusing,  and 
the  latter  is  often  so  placed  as  to  be  invisible  to  the  operator,  if  his 
attention  be  directed,  as  his  duty  properly  demands,  towards  the 
doors.  The  result  is  that  many  operators  are  allowed  to  neglect  the 
signals  habitually,  a  practice  which  superintendents  should  examine 
into  and  correct.  A  direct  saving  in  the  coal  or  power  bill  may  thus 
be  effected.  If  the  signal  be  found  to  be  badly  placed,  it  should  be 
rearranged  so  as  to  come  into  the  vision  of  the  operator  while  he  is 
standing  in  his  proper  position  and  his  gaze  is  directed  to  the- door. 

Cars  are  frequently  provided  with  a  closed  panel  in  front  of  the 
operator,  which  is  an  undesirable  and  unnecessary  feature,  limiting 
the  vision  of  the  man  to  a  side  view  out  of  the  door.  In  some  ex- 
pensive cars  recently  erected,  a  large  bevel-edged  mirror  has  been 
placed  in  front  of  the  operator,  which  must  perplex  his  vision  very 
much,  and  on  account  of  the  glass  the  signal  is  placed  in  the  corner,, 
where  he  cannot  see  it  except  by  turning  away  from  the  door.  The 
result  is  defective  service,  constant  over-running  and  returns  to 
landings,  with  consequent  expense  for  power. 

The  doors  are  in  many  cases  altogether  too  heavy,  generally  on 
account  of  some  architectural  design,  or  some  conformity  with  in- 
terior decorations.  If  they  are  lighter,  better  and  more  prompt  work 
can  be*  done  by  the  operator  with  less  danger  to  the  passenger. 

If  fire  risks  were  properly  considered,  and  the  smoke  danger  pro- 
vided for,  all  shaft  door  panels  would  be  filled  in  with  wire  glass. 
This  should  be  a  complete  closure,  and  not  (as  is  the  case  in  the 
Trinity  Building)  with  ornamental  openings  in  the  lower  parts  of  the 
doors,  thus  defeating  the  object  of  the  fire  and  smoke  screen. 
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The  excessive  weight  of  doors  has  led  to  the  development  of 
automatic  apparatus  for  .opening  and  closing  them,  which,  while  very 
effective  in  relieving  the  operator  of  much  muscular  work,  introduces 
an  additional  complication  of  mechanical  appliances.  It  is  certainly 
an  absurdity  to  provide  doors,  as  was  the  case  in  the  Manhattan  Life 
Building,  so  heavy  that  no  man  could  be  found  strong  enough  to 
operate  them,  and  then  to  provide  machinery  to  do  the  work.  The 
use  of  ball-bearing  devices  has  reduced  the  friction  of  door  opening 
considerably,  and  greater  security  is  thereby  added  to  the  door  sup- 
port, a  matter  to  which  little  care  or  detail  consideration  is  devoted. 

The  foregoing  auxiliaries  are  nearly  always  arranged  inside  the 
shaft  way,  and  on  that  face  against  which  the  open  side  of  the  car 
gives.  These  projections,  and  others  formed  of  coamings,  or  exten- 
sions of  the  landing  treads,  for  the  purpose  of  making  up  for  lack 
of  alignment  in  the  face  of  the  shaft,  are  sources  of  danger  to  pas- 
sengers standing  at  the  front  of  the  car.  For  their  protection,  the 
New  York  Department  of  Buildings  requires  folding  gates  in  the 
car,  but  these  are  very  seldom  used.  A  fatal  accident,  resulting 
from  the  entanglement  of  a  passenger  in  such  projections,  has  brought 
about  the  use  of  these  folding  gates  in  the  express  cars  of  that  par- 
ticular structure,  but  in  the  way  cars  of  the  same  building  they  are 
in  disuse.  As  constructed,  they  are,  no  doubt,  entirely  too  clumsy 
for  rapid  use,  but  a  demand  for  a  suitable  light-running  protection 
would  soon  produce  a  manageable  form  of  screen.  Operators  should 
be  compelled  to  use  them,  clumsy  as  they  are,  in  all  express  runs ;  and 
in  all  department  stores  and  elevators  used  by  the  general  public. 

Solid  metallic  foot-treads  are  a  source  of  danger  to  passengers, 
and  should  be  permitted  to  be  of  a  safety  non-slipping  character  only. 
Many  buildings  have  slippery  tile  landings — a  most  undesirable 
feature  for  passengers.  Rubber  mats  have  in  some  cases  been  laid 
across  the  sills,  but  these  are  unstable,  and  such  floor  surfaces  should 
be  prohibited. 

The  arrangement  of  operating  levers  in  many  cars  is  defective, 
and  has  been  the  cause  of  accident.  Their  position,  when  the  car  is 
at  rest  and  power  is  cut  off,  should  be  such  that  the  operator's  hand 
need  not  be  removed,  while  with  the  other  hand  he  is  controlling  the 
door. 

Door  catches,  or  latches,  are  of  many  varieties,  some  being  very 
ineffective,  and  unnecessarily  small,  making  it  difficult  for  the 
operator  to  reach  them  promptly.  Many  are  placed  at  the  extreme 
<edge  of  the  door,  away  from  the  operator,  when  they  could  as  well 
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be  located  nearer  to  him.  The  most  handy  form  for  rapid  operators 
is  the  vertical  rod  on  the  back  of  the  door,  placed  close  to  the 
operator's  hand.  The  effect  of  this  form  in  facilitating  rapid  door 
service  is  marked,  but  it  should  not  (as  is  the  case  in  several  build- 
ings) be  extended  the  full  height  of  the  door,  as  this  permits  reckless 
operators  to  commence  opening  the  door  before  reaching  the  floor, 
and  inversely,  to  start  the  car  and  take  chances  on  closing  it  as  the 
car  passes  the  extreme  end  of  the  rod. 

This  feature  leads  to  a  remark  upon  another  reckless  habit  of 
many  car  operators — that  of  neglecting  to  use  their  control  levers  at 
the  end  of  the  runs,  depending  upon  the  automatics  at  top  and  bottom. 
The  practice  is  a  growing  one,  and  is  fraught  with  danger,  espe- 
cially on  the  down-runs,  and  to  pLunger  machines,  on  the  up-run s. 
Operators  have  been  observed  frequently  to  start  an  express  car  down 
and  then  entirely  let  go  of  the  control  lever.  The  best  automatic  cut- 
off device  is  subject  to  possible  disarrangement,  by  the  sliding  of 
stops,  jumping  of  rope,  or  other  slight  mishap,  and  operators  should 
be  disciplined  into  the,  proper  use  of  the  control  at  both  end  landings. 

Correction  of  some  of  these  features,  and  attention  to  others,  with 
a  better  training  of  operators,  will  go  far  to  improve  elevator  service 
in  very  many  buildings,  and  while  reducing  its  cost,  will  provide 
greater  security  from  injury  to  passengers — a  matter  in  which 
owners  and  insurance  companies  are  as  interested  as  the  public. 
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By  W.  W.  McCarter. 

IT  is  not  intended  in  this  discussion  to  criticise  or  to  reflect  in  the 
least  upon  a.  man  who,  in  the  capacity  of  superintendent,  fore- 
man, or  even  manager,  has  the  interest  of  his  company  at  heart, 
and  who  manifests  an  intense  desire  to  subserve  the  company's  in- 
terests in  a  way  altogether  creditable  to  himself.  It  is  a  duty 
incumbent  upon  one's  position  and  personal  character  to  take  care 
of  the  company's  interest  by  the  exercise  of  diligence  in  matters  ap- 
pertaining to  his  sphere  or  position. 

Considered  from  a  human  standpoint,  there  are  two  classes  of 
men  filling  important  positions  with  whom  we  come  in  contact.  They 
are  good  and  bad.  There  are  no  "  indifferent "  among  them.  The 
man  who  has  shown  thoughtfulness  in  every  way  applicable  to  his 
immediate  surroundings  and  the  interest  of  his  employers,  and  has 
made  good  every  confidence  reposed  in  him  for  the  betterment  of  his 
company's  interests,  is,  in  my  opinion,  eminently  worthy  of  being 
classed  "  good."  To  endeavor  to  define  the  other  kind  of  man  would 
only  be  wasting  space,  for  he  is  not  likely  to  be  either  touched  or 
taught  by  what  may  be  said  counter  to  his  ideas.  Incidentally,  how- 
ever, I  would  say  that  the  over-wise  machine-shop  foreman  is  indeed 
the  source  of  inspiration  for  this  article. 

With  the  foundry  which  is  an  adjunct  to  the  machine  shop,  I 
might  manifest  my  acquaintance  by  explaining  that  my  experience 
covers  more  than  a  quarter  of  a  century,  and  that  I  have  come  into 
contact  with  the  autocratic  Mogul  referred  to  above  some  years  ago. 
It  is  not  necessary  to  go  into  detail  and  thereby .  become  generally 
disagreeable,  but  suffice  it  to  say  that  one  who  is  not  at  all  familiar 
with  foundry  work  should  maintain  sufficient  discretion  to  refrain 
from  volunteering  his  services  as  a  dispenser  of  knowledge,  par- 
ticularly in  an  aggressive  manner,  to  one  who  has  a  rational  idea  of 
what  may  be  accomplished  in  a  department  in  which  he  has  been 
virtually  reared. 
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False  economy  in  foundry  practice  is  in  keeping  with  the  primitive 
state  in  which  it  is  often. left,  even  in  modern  establishments.  I  once 
accepted  charge  of  the  foundry  of  a  concern  manufacturing  power- 
transmission  machinery.  Of  this  speciality  only  was  the  concern  at  all 
solicitous,  it  being  their  desire  and  intention  to  adhere  strictly  to  their 
own  line  of  work  and  let  general  jobbing  work  out  altogether.  Conse- 
quently, the  foundry  (which  had  previously  been  a  "  necessary  evil  ") 
was  philosophically  nurtured  into  a  meritorious  necessity. 

All  standard  patterns  of  which  large  numbers  of  castings  were 
required  were  mounted  on  machines,  suitable  to  their  class;  other 
patterns  were  "  odd-sided  "  or  f ollow-boarded,  and  still  others  were 
supplied  with  match  plates.  Metal  sheave-wheel  patterns  of  the 
"  old-school "  type  were  sweated  together  and  a  core  print  supplied 
and  neat,  cast  core-boxes  and  lifting  rings  for  these  green-sand 
sheave  cores  were  made.  ,  Wood  patterns  for  sheaves  were  accord- 
ingly made  solid.  Green-sand  core  arbors  were  made,  and  subse- 
quently green-sand  cores  supplanted  many  of  the  dry-sand  cores  of 
former  days. 

Clumsy  wooden  flasks  were  done  away  with,  and  neat  hinged 
cast  flasks  were  supplied  in  their  stead  for  light  floor  work.  Work 
which  was  made  in  the  pit  and  dried  in  the, pit  likewise  received  its 
share  of  attention  along  the  lines  of  advancement.  A  great  deal  of 
the  loam  class  was  transformed  into  dry  sand,  and  the  dry-sand  work 
in  its  trend  of  progress  was  put  into  the  oven  in  the  evening,  and 
brought  out  the  following  morning  and  made  ready  to  receive  the 
metal. 

An  analytical  survey  on  the  part  of  f oundrymen .  will  show  that 
the  few  things  mentioned  are  worthy  of  attention  only  in  such  cases 
as  arise  under  similar  circumstances — viz.,  a  change  from  the  old 
to  the  new. 

It  would  not  be  well  to  omit  the  practice  followed  in  the  grading 
•or  mixing  of  metal  charged  into  the  cupola  for  certain  classes  of 
work.  I  shall  take  it  for  granted  that  every  foundry  superintendent 
knows  that  silicon  reduces  the  strength  of  cast  iron,  that  sulphur, 
graphitic  carbon  and  phosphorus  do  the  same,  and  that  manganese  and 
combined  carbon  increase  the  strength.  I  also  take  it  for  granted 
that  every  foundry  superintendent  is  not  called  to  the  painful  task  of 
comprehending  the  whole  process  of  separating  iron  from  other 
matters  in  the  ore,  refining  and  parting  them,  but  only  preparing  for 
use  that  which  he  has  at  his  disposal  with  a  knowledge  that  the  value 
of  the  work  is  largely  due  to  the  facility  with  which  the  casting  can  be 
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machined,  the  prime  object  being  to  produce  the  maximum  of 
strength  where  it  is  particularly  demanded.  There  is  a  prevailing  idea 
among  a  certain  class  of  machine  men  that  "  iron  is  iron."  It  prob- 
ably may  be  so,  but  not  altogether  wise  to  adopt  their  nomenclature 
and  stop  at  that.  The  expectation  that  it  will  be  practicable  to  make 
light  castings  that  are  to  be  machined  from  metal  charged  into  the 
cupola  for  heavy  work,  is  nothing  short  of  absurd.  Iron  suitable  to 
make  a  heavy  casting  close,  strong,  and  reliable,  is  unfit  for  light 
machine  work.  For  instance,  a  rubbing  bed  for  marble,  5^2  to  6 
inches  thick  and  12  to  15  feet  in  diameter,  weighing  gJ/t  to  12  tons, 
in  which  soundness  and  uniform  grain  are  demanded,  must  neces- 
sarily be  produced  of  metal  low  in  silicon  and  phosphorus  and  may 
have  a  higher  content  of  sulphur  and  manganese  than  would  be  per- 
missible in  light  castings. 

Silicon  is  regarded  as  a  softening  agent,  by  reason  of  its  property 
of  releasing  graphitic  carbon  in  the  cooling  of  the  metal  when  in  a 
liquid  state  and  thus  lowering  the  combined  carbon.  A  high  con- 
tent of  phosphorus  is  liable  to  produce  that  disagreeable  effect  of 
cold-shortness  which  often  presents  itself  just  under  the  scale;  es- 
pecially does  this  occur  in  castings  of  large  area.  If  the  class  of 
work  be  only  light  castings,  such  as  pulleys,  sheaves,  gears,  sprockets, 
etc.,  irons  which  are  high  in  silicon  and  phosphorus  and  low  in 
sulphur  and  manganese  should.be  employed.  These  elements  induce 
the  qualities  of  softness,  fluidity,  elasticity,  and  strength  for  almost 
any  ordinary  purpose. 

For  locomotive  cylinders,  it  is  necessary  that  a  close,  hard,  clean 
casting  be  produced,  keeping  in  mind  the  fact  that  it  must  be  bored 
out,  it  must  be  planed  and  drilled— in  fact,  there  is  a  good  deal  of 
machine  work  to  be  done  on  it — and  not  only  it,  but  a  plurality  of 
them.  A  variety  of  metal  is  not  wanted;  on  the  contrary,  a  standard 
uniform  high  grade  of  iron  is  not  only  required  but  is  absolutely  de- 
manded. For  this  particular  line  (or  speciality  as  I  would  prefer 
to  term  it) — steam  cylinders — it  has  been  my  experience  that  the 
gates  and  risers  from  the  two  very  dissimilar  irons  provide  a  very 
important  factor  in  securing  the  desired  quality  of  metal,  the  gates 
and  risers  of  the  light  class  predominating  in  a  ratio  of  two  to  one 
over  those  of  the  heavy  class.  For  example: — say  we  have  600 
pounds  of  the  light  class,  and  300  pounds, of  the  heavy  class;  to  this 
900  pounds  of  scrap  of  known  qualities,  is  added  600  pounds  of  light 
class  pig,  high  in  silicon  and  phosphorus  and  low  in  sulphur  and 
manganese.    We  thus  make  up  our  charges  of  1,500  pounds.  This 
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size  of  charge  is  particularly  adapted  to  small  cupolas  from  28  to  36 
inches  in  diameter  using  a  blast  pressure  from  8  to  12  ounces,  the 
alternate  charges  of  coke  fuel  ranging  anywhere  from  60  to  120 
pounds,  varying  of  course  with  local  conditions. 

I  have  known  of  instances  when  the  matter  of  taking  off*  a  heat 
amounted  to  the  old  saying  of  "  burning  all  coke  and  melting  no 
iron."  Again,  I  have  known  of  instances  where  not  enough  coke  was 
used  and  as  a  consequence  dull  iron  and  imperfect  castings  were  the 
result.  In  melting,  proper  care  should  be  exercised  in  charging  the 
cupola;  this  should  be  done  under  the  personal  direction  of  the  fore- 
man. In  case  of  his  absence  from  the  scaffold  at  the  proper  time,  he 
should  designate  some  one,  other  than  the  cupola  man,  or  melter, 
who  is  familiar  with  his  method  of  charging  special  metal.  Even  in 
this  I  have  known  failures  to  result  on  account  of  oversight,  or 
perhaps  carelessness,  in  charging  the  first  metal  upon  an  abnormally 
low  bed  of  fuel.  In  this  case  the  metal  is  extremely  foreign  to  the 
quality  desired,  inasmuch  as  the  blast  pressure  delivered  is  the  same 
as  that  under  normal  conditions,  and  with  the  low  bed  of  fuel  is  ex- 
ceedingly high  with  reference  to  the  absorption  of  matter  from  the 
fuel,  the  result  being  the  oxidation  of  the  chemical  elements  of  the 
iron  by  reason  of  the  excessive  blast  pressure. 

I  can  recall  to  memory  the  time  when  the  grading  of  iron  was 
determined  exclusively  by  fracture,  a  test  still  relied  upon  in  some 
localities  at  present.  It  is  still  clear  in  my  memory  that  many  cast- 
ings of  good  appearance  were  rejected  after  they  had  been  chucked 
and  an  attempt  made  to  take  a  cut  over  them.  I  have  known  every 
pulley  in  a  single  heat  to  go  to  the  scrap  pile  immediately  after  they 
were  rapped  out  of  the  sand.  I  shall  never  forget  the  four  open  sand 
plates  which  were  intended  for  use  in  the  construction  of  a  reservoir 
for  the  purpose  of  pouring  a  large  casting.  These  plates  were  5  feet 
by  7  feet,  and  1%  inches  thick,  reinforced  by  a  rib  1  inch  by  iy2  inch 
at  right  angles.  These  plates  were  rapped  out  as  castings  usually  are, 
the  next  morning,  having  been  cast  the  previous  evening.  They  were 
swung  longitudinally  along  the  side  of  the  shop  and  leaned  against 
the  wall.  After  the  lapse  of  about  two  hours,  each  of  the  four  plates 
burst  in  half,  all  within  one  minute,  with  a  report  like  that  of  a  pistol. 
This  was  of  course  considered  a  phenomenon,  and  perhaps  was,  es- 
pecially the  rapid  succession  in  which  the  plates  burst. 

It  may  be  a  little  distasteful  to  a  foundry  foreman  to  be  thus  re- 
minded of  his  times  of  adversity  along  these  lines ;  but  if  he  had  been 
on  the  scaffold  at  the  proper  time,  or  if  his  instructions  (with  refer- 
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ence  to  charging  the  furnace)  had  been  properly  executed,  the  phe- 
nomenal trimmings  might  have  been  omitted,  along  with  a  barrel  full 
of  those  adjectives  which  explode  like  firecrackers. 

The  discussion  of  conditions  embracing  many  psychological  ele- 
ments often  results  in  nothing  more  than  an  expression  of  the 
writer's  personal  viewpoints,  and  the  reader  finds  himself  flim- 
flammed  into  swallowing  a  sugar-coated  moral  pill  when  he  really 
wished  to  be  amused.  If  we  should  look  into  certain  phenomena  of 
the  machine  shop  which  occasionally  present  themselves  to  the  ob- 
servation of  those  closely  connected  with  the  foundry,  perhaps  it 
would  be  discovered  that  they  are  not  altogether  the  outgrowth  of 
dishonesty  nor  of  insincerity.  I  remember  something  about  a  cylin- 
der for  an  automatic  engine,  and  the  first  casting  from  a  new  pattern. 
A  few  days  after  this  casting  was  made  it  was  carried  into  the  shop 
and  bored  out,  flanges  faced  off,  valve  seat  faced,  and  finally  finished 
up  and  delivered  to  the  erecting  department.  Other  machine  work 
on  this  particular  engine  had  preceded  and  was  in  waiting  for  the 
cylinder.  On  its  delivery  it  was  discovered  that  in  some  way  not  well 
explained  the  machine  work  was  all  wrong.  To  use  the  common 
expression,  the  cylinder  was  "  killed. " 

Nevertheless,  with  all  these  occasional  contingencies,  the  stand- 
ardization of  machine-shop  work  is  far  in  advance  of  that  of  the 
foundry.  It  is  a  very  common  thing  to  note  the  well  appointed  tool 
room  in  every  establishment  of  any  degree  of  importance,  with  its 
splendid  array  of  jigs,  pneumatic  tools,  etc.,  but  if  we  turn  to  the 
foundry  department  of  the  same  concern,  we  are  too  often  unable  to 
distinguish  any  very  marked  signs  of  progress.  An  eminent  writer 
on  foundry  practice  has  said  that  "  there  is  a  growing  demand  for 
foundry  standards/'  He  further  asserts  that  "  we  shall  undoubtedly 
see  the  day  when  all  the  designs  of  the  drafting  office  of  an  industrial 
establishment  will  go  for  revision  to  its  foundry  superintendent,  in 
order  to  standardize  the  non-essential  elements  therein  and  create  less 
labor  in  producing  the  castings." 

This  without  doubt  suggests  the  initial  step  toward  the  banish- 
ment of  primordialism  in  the  foundry,  and  until  this  very  sound  pur- 
pose shall  have  been  recognized  and  applied,  foundry  work  and 
foundry  standards  will  remain  very  much  the  same  in  future  as  they 
have  in  the  past. 

There  are  a  great  number  of  standard  patterns  of  which  hundreds, 
or  perhaps  thousands,  of  castings  have  been  made,  and  they  are  still 
being  repaired  and  used  in  the  same  old  way  every  season.    Not  very 
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long  ago,  a  company  with  which  I  was  identified  received  an  order 
from  a  well-known  machine-tool  company  for  a  large  number  of 
pulleys,  the  patterns  being  furnished  by  the  buyers.  Among  the 
Jot  of  patterns  were  several  sizes  with  extra  heavy  face.  Every 
pulley  pattern  furnished  was  as  rigid  as  a  casting  itself,  the  hub  and 
arms  being  made  fast  to  the  face.  This  style  of  pulley-pattern  mak- 
ing would  perhaps  suit  any  one  outside  of  the  foundry,  but  when 
castings  are  expected  to  be  produced  it  is  quite  a  different  proposition. 
They  should  have  been  made  either  in  halves,  or  the  arms  should 
have  been  separate  from  the  rim  (or  face)  ;  or,  the  cope  half  of  the 
arms  should  have  been  doweled  to  the  drag  half.  In  either  of  the 
latter  two  instances  the  cope  part  of  the  hub  should  have  been  doweled 
on,  simply  to  facilitate  the  imperative  matter  of  patching  up,  in  cases 
of  this  kind.  These  patterns  had  been  used  before,  at  another  foun- 
dry. Their  appearance  clearly  demonstrated  that  fact,  because  the 
trowel  marks  of  the  moulder  were  visible,  showing  that  each  suc- 
cessive joint  had  been  made  with  the  trowel,  and  that  no  standard 
had  been  observed  with  reference  to  ramming  up  the  drag  or  making 
the  joint.  If  a  correct  follow  hoard  or  odd  side  had  been  used,  no 
trowel  marks  would  have  appeared.  By  this  simple  observance  of  a 
standard,  making  the  joint  simultaneously  with  the  ramming  up  of 
the  drag,  two-thirds  more  castings  could  have  been  produced  per 
diem  with  a  corresponding  amount  of  labor,  to  say  nothing  of  the 
general  appearance  of  the  work.  The  style  of  pulley  patterns  re- 
ferred to  is  limited  exclusively  to  floor  work;  they  could  not  be 
mounted  on  machines  without  dismembering  the  arms  from  the  rim 
(or  face).  A  new  set  of  half-arm  patterns  would  have  to  be  made, 
in  the  event  a  set  belonging  to  the  required  inside  diameter  were  not 
among  the  standard  machine  paraphernalia.  There  are  other  reasons 
peculiar  to  foundry  practice  which  limit  this  style  of  patterns  strictly 
to  floor  work,  the  greatest  being  that  of  "  primordialism.,, 

If  from  the  foregoing  the  fact  may  be  deduced  that  other  patterns 
supplied  to  the  foundry  stand  in  the  same  position  as  those  above 
mentioned— so  far,  that  is,  as  concerns  the  facility  with  which  they 
can  be  used  as  patterns — then  it  is  pertinent  to  suggest  the  great 
practical  importance  of  congeniality  between  the  foreman  pattern 
maker  and  the  foreman  of  the  foundry.  Constant  accord  between 
them  in  the  exchange  of  ideas  concerning  the  parting  of  patterns, 
the  doweling  on  of  lugs,  strips,  core  prints,  etc., — especially  in  the 
case  of  work  which  is  out  of  the  ordinary — will  prove  remunerative 
in  no  small  degree  to  the  company  happy  enough  to  secure  the  har- 
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mony  of  relation.  It  is  through  this  channel  that  many  new  jobs 
have  reached  a  successful  termination. 

The  subject  of  permanent  moulds  is  receiving  a  great  deal  of  at- 
tention in  some  localities.  We  have  just  recently  removed  the  third 
casting  of  gy2  tons  weight  each,  and  expect  to  be  successful  in  cast- 
ing an  equal  number  (if  not  more)  in  the  same  mould.  The 
permanency  of  a  mould  of  either  loam  or  dry  sand  is  commensurate 
and  associated  with  its  construction,  with  reference  to  its  vent  con- 
duits, porosity,  and  cohesive  qualities.  The  latter  two  important 
features  are  governed  by  the  percentage  of  sharp  sand  and  clay  re- 
spectively employed  in  the  construction  of  the  mould,  and  their 
qualities  are  capable  of  being  resuscitated  after  the  removal  of  each 
casting  by  the  application  of  a  solution  of  which  linseed  oil  and  litharge 
are  the  base,  heated  to  about  1900  F.  One  "  swabbing  "  only,  of  this 
solution  is  necessary ;  it  is  rapidly  absorbed  by  the  surface  of  the  loam, 
and  in  dry  sand,  it  will  penetrate  to  a  depth  of  2j/2  to  3  inches. 

Glancing  into  the  machine  shop  we  may  perhaps  be  reminded  that 
it  has  more  than  once  occurred  that  the  machinist  who  has  the  draw- 
ing and  the  job  before  him  is  at  a  loss  to  find  stock  enough  to  true 
up  just  as  the  stock  allowance  should ;  but  he  manages  to  "  throw  it " 
a  little,  and  get  under  the  scale  at  the  point  of  deficiency,  and  the 
job  is  completed  in  the  time  allowance  and  in  accordance  with  the 
drawing.  From  such  evidence  we  would  judge  that  as  an  apprentice 
he  had  enjoyed  competent  instruction.  On  general  principles  the 
moulder  can  not  be  measured  with  the  same  rule,  because  it  is  not  a 
general  custom,  nor  has  it  ever  been,  for  an  apprentice  at  the  mould- 
er's trade  to  have  drawings  of  how  to  ram  up  a  mould,  or  to  have  any 
very  definite  physical  example  fully  explained  during  his  term  of 
apprenticeship.  Within  the  past  several  months  I  have  found  that 
the  application  of  diagraphical  explanations  associated  with  practical 
demonstration  has  exceeded  even  large  expectations.  I  feel  sure  that 
if  every  apprentice  were  accorded  this  method  of  instruction  the  foun- 
dry would  soon  be  reorganized  and  co-ordinated  with  the  machine 
shop,  and  the  conditions  of  an  expanding  competitive  business  would 
be  met  with  a  comparatively  small  degree  of  exertion  and  outlay  of 
capital.  With  the  banishment  of  "  primordialism  "  from  the  foundry 
an  enterprise  surrounded  by  modern  industrial  and  economic  con- 
ditions would  thus  resolve  itself. 
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Eight  1,000-horse-power  Koerting  gas  engines.     Four  alternating-current  and  four  direct-current  generating  units.     Photograph  by  courtesy 

of  S.  B.  Sheldon,  Gen.  Supt.. 
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By  A.  E.  Dixon. 
VII.    GAS  ENGINES  AND  GAS  GENERATORS. 

Preceding  sections  of  Mr.  Dixon's  discussion  have  covered  the  location  of  plant,  the  storage 
of  fuel,  boilers  and  chimneys,  natural  and  mechanical  draft,  water  supply,  and  main  and  auxiliary 
machinery.  On  account  of  the  inadequate  progress  (as  yet)  in  the  introduction  of  large  gas 
engines  for  general  power  purposes,  some  of  the  illustrations  in  the  present  paper  are  drawn  from 
smaller  installations  than  those  the  discussion  has  primarily  in  view.  The  field  of  the  internal- 
combustion  engine  is  one  of  the  most  interesting  and  important  in  modern  mechanical  practice. 
— The  Editors. 

ON  account  of  its  high  thermal  economy,  the  gas  engine  pre- 
sents many  interesting  possibilities.  In  large  sizes,  suitable 
for  the  electric  generating  plant,  this  machine  has  only  been 
on  the  market  for  the  last  ten  years  ;  it  is  possibly  due  to  the  fact  that 
those  most  interested  confined  their  efforts  almost  entirely  to  iron 
works  where  blast-furnace  gas  was  available,  and  were  not  actively 
identified  with  the  electrical  industry,  that  outside  of  blast-furnace 
plants  comparatively  few  machines  have  been  installed  for  driving 
dynamos,  though  nearly  60  per  cent  of  those  installed  in  such  plants 
are  used  for  the  generation  of  electricity,  a  number  of  them  driving 
alternators  in  parallel. 

In  view  of  the  fuel  conditions  in  Germany  it  is  but  natural  that 
this  type  of  prime  mover  has  attained  its  most  extensive  development 
in  that  country,  though  the  largest  machines,  or  the  highest  powered 
single  units,  are  in  use  in  the  United  States,  operating  on  and  pump- 
ing natural  gas ;  larger  units  are  under  construction  in  America  for 
driving  electrical  generators ;  these  latter  machines  are  to  be  operated 
on  carburetted  water  gas. 

The  earliest  examples  of  the  large  gas  engine,  those  built  by  the 
Cockerill  works,  were  expected  to  operate  upon  blast-furnace  gas 
taken  direct  from  the  furnace.  This  gas  contains  a  large  quantity  of 
dust  and  caused  considerable  wear  on  the  engine.  The  use  of  un- 
washed gas  was  not  approved  in  some  quarters ;  but  at  that  time  there 
was  no  practicable  washer  capable  of  handling  in  an  economical  man- 
ner the  enormous  quantity  of  gas  issuing  from  a  blast  furnace.  As 
the  result  of  efforts  to  improve  this  condition,  a  purifying  system  has 
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GAS-DRIVEN  BLOWING  ENGINES,  LATEST  BLOWING  HOUSE  OF  THE   LACKAWANNA   STEEL   CO.  " 

Eight  2,000-horse-power  Koerting  gas  engines.    Blowing  tubs  by  the  Southwark  Foundry  &  Machine  Co.    Photograph  by  courtesy  of 

S.  B.  Sheldon,  Gen.  Supt. 
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been  developed  consisting  of  dry  dust  catchers,  tower  scrubbers,  and 
centrifugal  purifiers,  the  gas  being  finally  dried  in  tanks  or  holders, 
to  get  rid  of  the  moisture  absorbed  in  passing  through  the  scrubbers 
and  centrifugal  purifiers. 

Besides  those  running  on  blast-furnace  gas,  there  are  gas  motors 
in  operation  using  water  gas  (uncarburetted),  coke-oven  gas,  bench 
gas,  and  carburetted  water  gas,  and  in  addition  the  large  number 
using  producer  gas.  In  some  cases  gas  running  as  high  as  52.50  per 
cent  in  hydrogen  is  used  in  four-cycle  engines  and  gives  but  little 
trouble  in  operation,  despite  the  fact  that  gas  of  this  character  is 
usually  considered  unsuitable  for  gas-engine  work;  the  pre-ignition 
troubles  with  such  gases  are  due  more  to  deficient  cylinder-cooling 
arrangements  than  to  any  other  defect  in  design. 

Pre-ignition  has  been  largely  laid  to  the  hydrogen  content  of  the 
gas  used,  owing  to  the  well-known  fact  that  hydrogen  gas  has,  by 
itself,  a  speed  of  burning  six  times  as  rapid  as  that  of  carbon- 
monoxide  gas,  which  on  its  face  makes  hydrogen  a  very  plausible 
scapegoat  for  the  trouble.  It  is,  however,  well-known  that  car- 
bonaceous and  sooty  deposits  often  occur  in  gas-engine  cylinders; 
when  sooty  deposits  occur  they  are  liable  to  inflame  from  time  to 
time  and  may  easily  carry  over  heat  enough  to  ignite  a  following 
charge  prematurely.  The  irregularity  with  which  pre-ignition 
troubles  occur  would  seem  to  indicate  some  cause  similar  to  that 
above  mentioned,  as  these  sooty  deposits  would  be  consumed  and 
then  re-form.  A  high  hydrogen  content  often  occurs  with  gases 
which  have  a  sooty  flame. 

From  the  following  it  will  be  seen  that  there  is  a  variety  of 
methods  by  which  the  gas  for  power  purposes  may  be  generated. 
Producer  gas;  air  blown,  using  anthracite  coal. 

steam  blown,  using  anthracite  coal. 

steam  blown,  using  bituminous  coal. 

steam  blown,  using  coke. 
By  destructive  distillation  of  coal; 

in  retorts  (bench  gas). 

in  coke  ovens. 

Water  °-as    i  ^ue  0f  car^urette(^- 

fe    '  I  using  coke  or  anthracite  coal  as  fuel. 

Oil  gas;  a  number  of  processes  are  in  use. 

Natural  gas. 

Waste  gases  from  smelting  furnaces,  more  particularly  those  for 
smelting  iron  ore. 
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In  all  of  these  gas-generating  processes  it  is  necessary  to  wash  or 
purify  the  gas  before  passing  it  to  the  engine,  in  order  to  get  rid  of 
dust;  and  should  the  producer  or  distilling  plant  be  of  sufficient  size 
to  warrant  it,  by-product  recovery  can  be  introduced;  concerning 
this  more  will  be  said  later. 

Air-blown  or  suction 
gas  producers  have  not 
proved  very  successful 
with  bituminous  coal,  but 
a  number  of  plants  are  in 
service  and  give  excellent 
results  with  the  cheaper 
grades  of  anthracite ;  the 
trouble  with  bituminous 
coal  in  such  producers 
arises  largely  from  its 
clinker-forming  and  cak- 
ing capacity.  Steam- 
blown  producers  have 
been  in  successful  use  for 
years ;  in  most  .  cases  the 
steam  is  derived  from 
some  convenient  boiler 
plant,  but  some  producers 
have  been  designed  which 
generate  their  own  steam, 
at  a  low  pressure,  in  a 
water  jacket  surrounding  the  combustion  chamber;  these  producers 
have  been  used  in  gasifying  a  wide  variety  of  fuels,  ranging  from 
peat  and  wood  to  most  kinds  of  coals  and  lignites.  The  Mond  gas 
process  uses  bituminous  slack  and  recovers  ammonia  and  a  portion 
of  the  tar. 

It  is  something  over  a  century  since  William  Murdoch  first  de- 
vised the  apparatus  for  distilling  coal,  and  since  then  many  improve- 
ments of  detail  have  been  added,  and  the  size  of  the  retorts  has  been 
increased  so  that  today  charges  of  400  to  800  pounds  of  coal  are 
carbonized  per  retort  in  from  4  to  6  hours  and  from  3  to  11  re- 
torts are  set  in  each  bench;  this  method  of  distillation  gives  a  gas 
which  is  widely  used  for  domestic  purposes  and  incidentally  for 
running  many  small  gas-  engines;  the  coke  produced  is  however 


CROSS   SECTION   OF  MORGAN   CONTINUOUS  GAS 
PRODUCER. 

Morgan  Construction  Co.,  Worcester,  Mass. 


A  MODERN  RETORT  GAS  WORKS.     PART  OF  THE  GAS  PLANT,  ASTORIA  LIGHT, 
HEAT  &  POWER  CO. 

Capacity  25,000,000  cu.  ft.  a  day.    The  upper  view  shows  the  top  of  the  inclined 
retorts,  the  hydraulic  mains,  and  dip  pipes  on  the  right;  the  coal-storage  bins  are 
on  the  left.    The  lower  view  shows  the  discharge  or  coke  floor.  The 
hot  coke  conveyor  runs  on  the  left.    Installed  by  Bartlett, 
Hayward  &  Co.,  Baltimore. 
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BATTERY  OF  SIXTEEN  MORGAN  CONTINUOUS  GAS  PRODUCERS,  LACKAWANNA   STEEL  CO.,  BUFFALO,  N.  Y. 

The  view  shows  the  charging  floor,  with  automatic  feeds  and  traveling  crane  carrying  coal  hopper  and  weighing  scale.    Morgan  Construction  Co. 
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WILE  GAS  PRODUCER,  INSTALLED  IN  A.  H.  NILSON  MACHINE  SHOP, 
BRIDGEPORT,  CONN. 

The  producer  is  of  60  horse  power,  but  is  operating  under  a  20-horse-power  load;  it  uses 
225  lbs.  coal  per  day  of  10  hours  and  requires  but  §  hour  attention  from  a  shop 
laborer.    Wile  Power  Gas  Co.,  Rochester,  N.  Y, 

spongy,  and  while  suitable  for  domestic  fuel  or  burning  under  boil- 
ers it  cannot  be  used  for  metallurgical  purposes.  In  a  great  many 
localities  the  public  gas  supply  is  a  mixture  of  coal  and  carburetted 
water  gas.  In  the  manufacture  of  coal  gas,  either  in  retorts  or  in 
by-product  coke  ovens,  a  number  of  by-products  are  secured  in  the 
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process  of  purification — 
£  tar,  from  which  a  large 

0  number  of  products  are 
z  8  secured  (notably  over  six 

£  hundred  different  coal-tar 
k  colors  are  in  use,  and  a 
§  number  of  others  are  too 

1  expensive  to  extract)  and 
■g  gas-Hquor,  from  which 
£  the  ammonia  compounds 
|  and  sometimes  cyanogen 
|  are  secured.  In  addition 
t  there    are    products  of 

value  in  the  spent  puri- 
fying materials. 

The  by-product  coke 
oven  is  practically  an  en- 
larged retort,  the  charge 
being    from    3,000  to 
«  24,000  pounds   of  coal; 
-g  from  twelve  to  sixty  ovens 
%  are  set  side  by  side  in  a 

el 

I  battery  and  the  charge  is 
3  I  carbonized  in  from  8  to  36 
«  hours,  the  usual  time  be- 
;|  ing  about  24  hours.  The 

1  gas  produced  from  these 
*  ovens  is  usually  divided 
-I  into  two  fractions:  the 
g  first  or  richer  portion  is 
J  suited  to  any  purpose  for 
a  which  ordinary  bench  gas 

2  is  used,  while  the  second 
rt  or  poorer  portion  is 
•8  utilized  for  heating  the 
I  ovens.  The  coke  pro- 
«  duced   is   suitable  for 

cd 

u  metallurgical  purposes 
H  and  is   largely  used  in 
Germany   for  blast  fur- 
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DIAGRAMMATIC  ELEVATION  OF  TYPICAL  WATER-GAS  INSTALLATION. 

A,  water-gas  generator;  B,  carburettor  for  vaporizing  oil;  C,  superheater  for  fixing  oil  gas;  D,  take-off  pipe  containing  oil  heater;  E,  wash 
box  or  water  seal   P,  scrubber  G,  condenser     United  Gas  Improvement  Co.,  Phila. 
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naces,  and  to  some  extent  in  other  countries.  With  by-product 
coke  ovens  the  surplus  gas  over  oven  requirements  is  from  3,000  to 
4,500  cubic  feet  per  ton  of  coal  carbonized,  and  with  ordinary  gas 
retorts  the  production  is  about  8,000  to  9,000  cubic  feet  per  ton ;  but 
in  this  latter  case  a  portion  of  the  coke  produced  is  used  for  heating 
the  retorts,  while  the  coke  oven  uses  gas  fuel  exclusively. 

In  the  operation  of  plants  of  the  above  character  the  market  for 
the  by-products  must  be  considered;  at  present  this  is  limited,  and 
while  constant  expansion  is  taking  place,  demand  and  supply  are  very 
delicately  balanced,  particularly  in  the  United  States  where  any  large 
increase  in  the  supply  would  be  liable  to  upset  present  values. 


Vir  TO-  a         £  c  l 

LONGITUDINAL  AND  CROSS  SECTIONS  OF  SEMET-SOLVAY  BY-PRODUCT  OVENS. 
Capacity  7  to  12  tons  of  coal  per  day,  each.    Solvay  Process  Co. 


Water  gas  is  produced  by  blowing  a  current  of  steam  through  a 
bed  of  incandescent  fuel,  which  dissociates  the  water  into  its  ele- 
ments ;  the  process  is  intermittent,  the  "  run  "  during  which  gas  is 
made  lasting  from  2  to  10  minutes  and  the  "  blow  "  during  which  the 
fire  is  worked  up  to  a  suitable  temperature  by  an  air  blast  is  of 
similar  duration ;  the  time  required  for  a  "  run  "  or  a  "  blow  "  varies 
in  the  different  processes ;  some  require  a  short  "  blow  "  and  give  a 
long  "  run."  For  illuminating  purposes  or  for  mixing  with  coal 
gas,  carburetted  water  gas  is  used — that  is,  the  gas  is  enriched  by  the 
evaporation  of  oil,  and  these  vapors  are  fixed  by  passing  through  a 
superheater.  Blue  or  uncarburetted  water  gas  is  used  in  many  manu- 
facturing processes  and  recent  progress  in  this  line  has  greatly  re- 
duced the  cost  of  production  and  widened  its  field  of  usefulness. 

Oil  gas  is  produced  by  the  vaporization  of  mineral  oil  at  high 
temperatures.  It  has  a  high  illuminating  value  and  its  use  is  restricted 
to  special  purposes,  particularly  the  lighting  of  railroad  cars,  for 
which  purpose  it  is  eminently  fitted  owing  to  its  small  loss  in  il- 
luminating power  when  subjected  to  high  pressure. 


760 


THE  ENGINEERING  MAGAZINE. 


Natural  gas  is  available  only  in  certain  localities,  but  is  largely 
used  for  fuel  purposes  and  the  generation  of  power. 

The  following  table  presents  the  typical  composition  of  different 
gases,  but  particular  cases  are  liable  to  vary  greatly;  for  instance  in 
producer  gas  the  hydrogen  may  vary  from"  1. 00  to  25.00  per  cent. 


Table  of  Volumetric  Composition  of  Gas  from  Various  Processes. 


H 

CH4 

Cn  Hm 

0 
\J 

CO 

CO2 

N 

jj.n.u. 

per 

cu.ft. 

Mond,  slack .  .  . 

27. 

80 

2 . 

20 

12 

20 

16 

00 

41 

80 

144 

25 

20 

0 

40 

10 

80 

16 

80 

46 

80 

128 

Producer  gas . .  . 

19 

40 

9 

.60 

0 

.60 

25 

00 

4 

00 

41 

40 

223 

9 

20 

3 

10 

25 

30 

3 

40 

58 

20 

155 

Suet,  producer 

0 

40 

0 

70 

1 

2 

26 

20 

1 

80 

69 

70 

100 

Blast-furnace  .  . 

1 

20 

23 

5o 

70 

59 

60 

83-5 

1 

80 

27 
8 

00 

9 

00 

62 

80 

98 

Coal  gas  Germ . . 
"    "  Engl  .  . 

46 

20 

34 

02 

5 

09 

0 

65 

88 

3 

01 

2 

15 

642 

52 

22 

34 

76 

3 

47 

0 

49 

4 

23 

0 

60 

4 

23 

635 

"    "  Amer.. 

45 

52 

37 

91 

5 

91 

0 

15 

5 

60 

1 

07 

3 

84 

720 

Coke  oven  1  

52 

77 

31 

22 

2 

57 

0 

23 

7 

95 

3 

27 

1 

99 

"       "    2  . . . . 

39 

80 

39 

21 

5 

93 

0 

•57 

3 

05 

1 

61 

9 

83 

689 

44 

30 

37 

40 

5 

00 

0 

10 

6 

20 

2 

90 

4 

10 

708 

Water  gas  car  . 

35 

60 

17 

00 

14 

60 

28 

00 

3 

80 

1 

00 

764 

35 

88 

20 

95 

15 

43 

0 

01 

23 

58 

0 

30 

3 

85 

689 

Water  gas  

51 

00 

1 

00 

40 

00 

4 

5o 

3 

50 

323 

48 

00 

2 

00 

0 

50 

38 

00 

6 

00 

5 

5o 

295 

Oil  gas  

Nat.  "  Pittsb'g. 

3 

40 

57 

70 

38 

10 

0 

5o 

1390 

14 

45 

75 

16 

5 

40 

1 

.  20 

0 

30 

0 

30 

2 

89 

947 

"     "  Muncie  . 

2 

35 

92 

67 

0 

25 

0 

35 

0 

45 

0 

25 

3 

53 
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Considered  in  connection  with  the  generation  of  electrical  power, 
the  gas  engine  offers  interesting  possibilities  in  the  line  of  a  mixed 
system  of  distribution;  that  is,  a  central  gas  plant  from  which  the 
gas  is  piped  to  gas-engine  driven  sub-stations  close  to  the  local 
centers  of  distribution.  Another  scheme  contemplates,  in  large  gas- 
driven  stations,  the  recovery  or  utilization  of  the  heat  at  present  lost 
in  the  exhaust  gases  and  jacket  water  of  the  engines.  The  former 
idea  is  perfectly  feasible,  as  coal  gas  is  at  present  being  piped  over 
distances  of  from  ten  to  forty  miles ;  in  this  last  case  it  is  pumped  at  a 
pressure  of  10  pounds  per  square  inch  and  suffers  but  a  very  slight 
loss  in  candle  power ;  in  Ohio  natural  gas  is  conveyed  nearly  two 
hundred  miles  from  the  wells  by  the  use  of  pumps  or  compressors. 
Experience  has  shown  that  the  transmission  losses  of  such  pipe  lines 
are  very  small,  and  they  would  also  be  much  less  liable  to  interrup- 
tions than  the  usual  overhead  electric-transmission  line.  With  gas- 
driven  sub-stations  the  main  generating  plant  would  be  done  away 
with — or  more  exactly,  the  electrical  equipment  would  be  at  the  sub- 
stations and  the  current  would  be  generated  to  suit  the  demands  of 
the  locality  served,  and  rotary  converters  and  the  transformer  sys- 


Generators  Carburettor  Superheater  Washe 


INTERIOR  OF  TYPICAL  WATER-GAS  WORKS. 

The  upper  view  shows  the  operating  floor  of  a  single  set  of  "U.  G.  I.  Standard"  double 
superheater  carburetted  water-gas  apparatus.    The  lower  is  taken  below  the 
operating  floor  and  shows  six  sets. 
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GENERAL   PLAN  OF  LATEST  TYPE   UNITED-HOFFMAN   COKE  OVEN, 
United  Coke  &  Gas  Co,,  N,  Y, 
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tern  inseparable  from  high-tension  electrical  distribution  would  be 
avoided,  together  with  the  danger  due  to  such  methods.  This  danger 
is  not  confined  to  the  immediate  vicinity  of  the  high-tension  lines  but 
exists  over  the  entire  area  in  which  any  kind  of  overhead  wiring  is 
permitted;  for  instance,  a  laborer  was  recently  electrocuted  owing 
to  an  accidental  connection  or  cross  when  supposedly  a  number  of 
miles  from  a  live  wire. 


A   60-HORSE-POWER   WILE   SUCTION    GAS    PRODUCER   AND   ENGINE,  MORSE 

IRON  WORKS. 

Wile  Power  Gas  Co.,  Rochester,  N.  Y. 


A  portion  of  the  economy  of  a  gas-driven  plant  arises  from  the 
fact  that  the  stand-by  losses  are  greatly  reduced — in  fact,  are  almost 
negligible.  In  addition,  a  gas  producer  after  standing  over  36  hours 
can  be  brought  "  in  "  in  a  few  minutes ;  or  as  economy  can  be  best 
secured  by  continuous  operation,  the  gas-making  plant  can  be  pro- 
portioned to  carry  the  heaviest  average  load,  with  a  suitable  reserve, 
and  the  gas  stored  in  holders  having  sufficient  capacity  to  carry  the 
motors  over  the  heaviest  peak.  The  stand-by  losses  in  steam  plants 
are  considerable,  particularly  in  those  plants  in  which  a  large  number 
of  banked  boilers  are  held  ready  in  order  to  guard  against  the  possi- 
bility of  any  shortage  at  times  of  sudden  demand.  In  a  certain  plant 
a  sudden  thunder  storm  often  runs  the  load  up  10,000  kilowatts  in  a 
few  minutes;  to  cover  such  emergencies  causes  a  high  stand-by 
expense. 
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With  regard  to  the  utilization  of  the  waste  heat  from  gas  engines, 
it  has  been  suggested  that  it  might  be  used  for  the  generation  of 
steam  to  be  used  in  turbines,  or  perhaps  used  for  the  generation  of 
steam  which  with  the  waste  gases  from  the  engine  could  be  passed 
through  the  turbine  and  exhausted  at  or  slightly  below  the  atmos- 
phere, a  simple  fan  being  substituted  for  the  expensive  dry  vacuum 
pump  required  with  high-vacuum  working.  The  field  is  an  interest- 
ing one. 


KOERTING  GAS  ENGINE,  7 5 -HORSE-POWER,  WITH  SUCTION  PRODUCER,  DE  LA 

VERGNE  SHOPS. 

Drives  an  electric. genera  tor  on  a  coal  consumption  of  i£  lb,  per  kilowatt  hour. 
Dr.  La  Vergne  Machine  Co,,  N.  Y. 


One  of  the  questions  often  brought  up  is  with  regard  to  the  noise 
produced  by  gas  engines.  In  practice  such  plants  may  be  as  silent 
in  operation  as  a  steam-driven  plant,  as  the  exhaust  is  easily  muffled 
by  the  use  of  water  sprayed  in  the  exhaust  pipe ;  a  considerable  por- 
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SEQUENCE  OF  OPERATIONS  IN  TWO-CYCLE  SYSTEM. 

tion  of  this  water  will  be  vaporized  and  in  some  localities  it  might  be 
desirable  to  provide  a  sort  of  a  chimney  to  get  it  out  of  the  way. 

The  large  gas  engines  on  the  market  are  of  two  types — the  two- 
cycle  and  the  four-cycle — the  large  units  having  double-acting  cylin- 
ders while  in  small  machines  the  cylinders  are  single  acting.  In  the 
two-cycle  motor  the  explosive  mixture  reaches  the  cylinder  under 
pressure,  while  in  the  four-cycle  machine  the  charge  is  drawn  in  be- 
low atmospheric  pressure;  in  the  former  machine  there  is  an  ex- 
plosion at  each  stroke — that  is,  in  a  single-cylinder  double-acting 
engine  there  are  two  impulses  per  revolution;  in  the  four-cycle 
double-acting  motor  two  cylinders  are  required  to  attain  the  same 
result,  as  each  end  of  each  cylinder  gives  only  a  single  impulse  at 
every  second  stroke.  The  accompanying  diagrams  of  the  cycle  of  the 
two  types  shows  this  more  clearly. 
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SEQUENCE   OF  OPERATIONS  IN  FOUR-CYCLE  DOUBLE-ACTING  SYSTEM, 
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The  two-cycle  motor  is 
not  so  well  suited  for  high- 
speed work,  owing  to  the 
fact  that  at  high  speeds  the 
number  of  explosions  is  in- 
creased and  there  is  diffi- 
culty in  keeping  the  cylin- 
ders sufficiently  cool  to 
avoid  all  danger  of  pre- 
mature ignition;  this  is 
particularly  the  case  when 
gases  of  high  calorific  value 
are  used;  in  addition  the 
methods  of  governing  this 
motor  have  not,  as  a  rule, 
been  able  to  insure  the 
speed  regularity  obtainable 
with  the  four-cycle  engine. 
For  the  above  reasons  the 
two-cycle  machine  has  not 
been  found  as  suitable  for 
the  driving  of  electrical 
generators  as  the  four-cycle 
motor. 

The  four-cycle  gas 
engine  is  well  suited  for 
direct  connection  to  elec- 
trical generators  and  a 
large  number  of  them  are 
in  use  for  this  purpose. 
They  can  be  built  to  govern 
within  1/400. 

The  gas-engine  builder 
has  greatly  simplified  his 
machines  from  the  early 
models ;  the  question  of  ac- 
cessibility for  cleaning  and 
repairs  has  been  well  con- 
sidered, and  today  the 
internal-combustion  motor 
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is  as  reliable  as  the  re- 
ciprocating steam  engine. 
In  the  matter  of  labor  or 
attendance  required  the 
two  kinds  of  motors  are 
on  a  level.  In  regard  to 
economy  of  operation  the 
builders  guarantee  a 
brake  horse  power  on 
from  8,000  to  1 0,000 
British  heat  units  at  full 
load,  and  from  12,000  to 
15,000  British  heat  units 
at  half  load.  The  gas 
motor  lacks  overload  ca- 
pacity when  compared 
with  the  steam-operated 
prime  mover,  but  this  is 
due  to  common  practice 
as  much  as  to  anything 
else.  With  steam  units 
the  habit  is  to  call  for  a 
machine  of  a  given 
nominal  capacity  capable 
of  operating  at  50  per 
cent  overload;  that  is,  the 
steam  unit  is  rated  at  66 
per  cent  of  its  ultimate 
capacity.  The  gas  motor 
is  given  a  rating  and  can 
run  from  10  to  25  per 
cent  higher;  that  is,  it  is 
rated  at  from  90  to  80  per 
cent  of  its  ultimate  ca- 
pacity, and  it  is  usually 
operated  at  about  80  per 
cent  of  its  nominal 
capacity. 

So  far  as  concerns  the 
cost  of  installation,  a  gas- 
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motor  plant  can  be  put  up  cheaper  than  a  steam  plant  with  reciprocat- 
ing engines,  but  is  more  expensive  than  a  steam-turbine  plant;  while 
in  maintenance  and  operating  expenses  it  will  be  much  cheaper  than 
either  of  the  other  prime  movers.  The  foregoing  refers  entirely  to  the 
requisite  plant  and  structures,  but  there  is  another  factor  to  be  con- 
sidered; for  equal  amounts  of  power  to  be  generated,  the  steam- 
turbine  plant  occupies  less  room  than  a  reciprocating-engine  plant;  a 
gas-motor  plant  with  its  producers  can  be  installed  in  about  the  same 
area  as  a  steam-turbine  plant.  Notwithstanding  the  fact  that  the  gas 
engines  occupy  a  great  deal  of  room,  the  gas-generating  plant  with  its 
washers  and  scrubbers  can  be  arranged  very  conveniently  on  a  limited 
area,  provided  such  a  course  should  be  necessary. 

An  interesting  application  of  gas  motors  is  that  of  the  California 
Gas  and  Electrical  Corporation ;  a  considerable  portion  of  the  current 
distributed  by  this  concern  is  generated  in  the  mountains  and  trans- 
mitted to  San  Francisco  by  aerial  lines ;  the  company  also  has  a  large 
gas  plant ;  in  order  to  insure  continuity  of  supply  under  all  conditions 
and  to  take  care  of  peak  loads,  it  was  decided  to  install  a  gas-engine 
plant.  The  advantages  of  this  course  arise  in  giving  the  hydraulic 
plant  in  the  mountains  a  practically  even  load  over  a  large  portion 
of  the  day;  the  gas  plant  must  be  operated  to  supply  the  public  and 
hence  is  always  ready  and  no  additional  plant  was  required  on  this 
account;  for  this  reason  the  expense  of  a  gas-driven  electrical  plant 
was  much  less  than  for  a  similar  steam-driven  plant,  and  the  cost  of 
operation  and  maintenance  should  be  much  lower  than  would  be  pos- 
sible with  a  steam  plant  for  the  reason  that  everything  outside  of  the 
engine  room  has  been  eliminated;  the  cost  of  the  gas  consumed  in 
operation  will  naturally  include  all  the  expenses  of  generation.  One 
of  the  advantages  of  such  a  plant  installed  in  connection  with  an 
existing  gas  plant  arises  from  the  fact  that  it  is  possible  to  obtain  a 
large  electrical  output  without  any  increase  in  the  gas  plant,  pro- 
vided the  gas-holder  capacity  available  is  sufficient  to  enable  the 
operation  of  the  gas  plant  at  its  full  capacity  throughout  the  24  hou'rs. 
Such  methods  of  operation  are  the  most  economical  in  making  gas, 
not  only  in  the  cost  of  labor  but  in  the  expense  of  upkeep.  The  ad- 
vantage of  the  gas  engine  arises  not  only,  in  this  cases,  from  its  quick 
starting  ability,  but  from  the  fact  that  when  it  is  shut  down  there  are 
practically  no  stand-by  losses. 


PROFIT  MAKING  IN  SHOP  AND  FACTORY 
MANAGEMENT. 

II.    THE  PRACTICAL  WORKING  OF  THE  COMMITTEE  SYSTEM. 
By  C.  U.  Carpenter. 

It  was  pointed  out  in  introducing  Mr.  Carpenter's  first  article,  last  month,  that  his  papers 
are  the  work  of  a  successful  man,  written  in  the  very  midst  of  the  daily,  practical  application 
of  his  methods,  and  describing  the  exact  plans  and  principles  by  which  the  results  are  secured. 
— The  Editors. 

CONSIDERATION  of  methods  for  "curing  industrial  ineffi- 
ciency," or  for  increasing  such  efficiency  as  we  may  already 
have  in  the  factory,  will  be  much  simplified  if  we  keep  in  mind 
the  classification  of  defects  given  in  the  last  paper.  If  we  get  the 
causes  of  loss  clearly  recognized  and  logically  grouped  for  study,  we 
can  easily  see  what  must  be  done  (and  what  must  not  be  done)  to 
change  these  harmful  conditions  and  to  secure  the  much  desired 
improvement. 

This  classification  of  the  sources  of  loss  and  waste  in  a  manufac- 
turing business  was: — 

1.  — Defects  of  factory  organization — the  superintendent,  the  fore- 
men, the  job  bosses,  and  the  usual  methods  of  management. 

2.  — Defects  of  manufacturing  systems  and  shop  methods. 

3.  — Defects  of  the  sales  organization  and  sales  methods,  and  of 
executive  control  over  the  entire  business. 

Let  us  understand  fully  at  the  outset  that  there  is  no  infallible 
panacea — no  ready-made  "  system  "  which  will  fit  all  cases  alike. 
Methods  must  be  suited  to  the  circumstances  of  the  particular  shop 
or  department.  The  first  thought  in  regard  to  any  plan,  indeed, 
must  relate  to  its  adaptability  to  existing  conditions  and  processes, 
and  to  the  character  and  ability  of  the  existing  men  in  the  organiza- 
tion. Their  sympathetic  support  must  be  secured,  whether  the  new 
plans  affect  methods  of  organization,  systems,  or  shop  processes. 
The  most  thorough  and  effective  system  in  existence  will  not  bring 
the  degree  of  success  that  should  be  attained  unless  it  is  supported 
by  superintendent,  foremen,  and  job  bosses — and  workmen.  I  happen 
to  know  of  five  cases,  of  importance  because  of  the  size  of  the  con- 
cern and  the  thousands  of  dollars  that  were  wasted,  where  this  mis- 
take was  made  and  failure  resulted. 
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The  new  systems  all  "  cut  and  dried,"  were  figured  out  carefully 
"  on  paper,"  and  new  printed  forms  prepared,  the  old  forms 
destroyed,  and  the  start  made.  The  men  introducing  them,  desiring 
to  retain  the  full  credit  and  glory  for  the  innovation,  made  the  mis- 
take of  refusing  to  call  in  the  different  members  of  the  organization 
and  trying  to  secure  their  support,  but  instead  attempted  to  force 
their  pet  plans  through.  They  met  with  instant  though  covert  op- 
position. Unexpected  obstacles  suddenly  blocked  the  way — obstacles 
not  apparent  to  the  investigator,  but  which  lay  hidden  away  amongst 
existing  shop  processes  and  methods  that  could  not  be  changed, 
waiting  to  spring  up  and  prevent  the  longed  for  progress — all  of  this 
to  the  delight  of  the  men  in  the  departments,  who  chuckled  to  them- 
selves (and  to  each  other)  because  of  trouble  arising  from  some  diffi- 
culty with  which  they  were  thoroughly  acquainted,  but  concerning 
which  they  said  nothing  "  because  they  weren't  asked." 

In  one  case  in  particular  where  the  system  required  an  especially 
large  expenditure,  its  introduction  was  apparently  successful  though 
accomplished  after  many  a  hard  wrench  and  pull.  However,  this 
apparent  success  lasted  only  so  long  as  the  devisers  of  the  plan  were 
on  the  ground  to  see  that  its  vital  points  were  not  neglected,  its 
essential  features  not  abandoned.  But  when  they  left  the  shop  and 
their  pet  system  to  the  tender  care  of  the  old  organization,  there  be- 
gan a  process  of  disintegration,  imperceptible  but  effectual.  The 
tendency  of  the  workers  to  abandon  gradually  methods  with  which 
they  possibly  were  not  altogether  familiar,  and  certainly  not  in  sym- 
pathy, was  practically  irresistible.  Little  by  little  they  slipped  back, 
giving  up  one  idea  after  another,  until  the  result  was  a  heterogeneous 
mass  of  methods,  part  belonging  to  the  new  system,  part  to  the  old, 
the  final  condition  being  worse  than  the  first. 

Oftentimes  lack  of  knowledge  of  details  leads  a  manufacturer  to 
entrust  the  important  work  of  reorganization  to  those  who  can  talk 
the  loudest  and  make  the  greatest  show  of  a  little  knowledge.  So 
important  is  this  work,  however,  that  it  may  well  claim  the  closest 
attention  on  the  part  of  the  manager  himself.  The  "  show  me " 
attitude  is  nowhere  so  important.  If  you  don't  know  or  understand, 
stay  with  the  problem  until  you  do.  Don't  let  anyone  else  decide 
these  important  things  for  you. 

The  support,  the  cooperation,  of  the  men  forming  your  organiza- 
tion is,  then,  essential.  To  enlist  it,  they  must  have  some  part  in 
forming  the  plans,  some  share  in  devising  the  systems.  They  must 
be  made  to  feel  that  the  methods  are  their  own.    They  must  be  con- 
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suited  frequently  and  thoroughly  concerning  the  difficulties  and  en- 
couraged to  suggest  ways  of  overcoming  them.  If  some  compre- 
hensive plan  that  will  ensure  this  result — such,  for  example,  as  the 
committee  system — can  be  worked  out  and  put  into  effect,  the  diffi- 
culties will  quickly  disappear  and  ways  and  means  for  overcoming 
the  "  unexpected  obstacles  "  will  soon  be  found. 

With  these  fundamental  principles  clearly  in  view — (1)  that  re- 
organization plans  must  be  adaptable  to  the  conditions  of  the  busi- 
ness, and  (2)  that  they  must  enlist  the  cooperation  of  the  personnel — 
we  may  lay  down  three  ruling  ideas  which  must  govern  the  manu- 
facturer in  introducing  new  profit-making  methods  into  his  factory : — 

1.  — All  plans  must  be  based  primarily  upon  recognition  of  the 
human  element  of  the  men  who  are  affected.  Always  keep  in  mind 
this :  "  How  would  I  act  were  I  in  the  other  fellow's  place,  with  his 
limitations  of  knowledge  and  experience,  and  what  plans  would  be 
most  likely  to  elicit  my  support,  develop  my  latent  ability  and  bring 
out  the  best  that  is  in  me  for  the  support  of  the  company  ?  " 

2.  — The  plans  must  be  developed  along  the  lines  of  the  modern 
"  get-together  spirit."  The  facts  must  be  recognized  that,  nine  times 
out  of  ten,  the  joint  advice  of  five  men  conversant  with  a  subject  is 
immeasurably  superior  to  any  plan  developed  from  one  man's  brain ; 
that  the  only  possible  method  of  developing  a  proper  shop  spirit  is 
through  getting  the  men  together;  that  you  can  eliminate  their  dis- 
trust and  jealousy  of  each  other  only  by  bringing  them  into  close 
contact  one  with  another,  handling  them  tactfully  and  showing  them 
they  are  "  not  such  bad  fellows  after  all,"  that  the  spirit  of  "  helping 
one  another  for  the  good  of  the  company  "  can  only  be  brought  forth 
through  the  spirit  that  develops  from  coming  together;  that  the  feel- 
ing of  concerted  action  on  subjects  vital  to  the  company's  welfare 
can  be  cultivated  gradually,  perhaps,  but  easily,  if  the  proper  attention 
is  paid  to  it. 

3.  — Thoroughly  developed  methods  of  overseeing  and  checking 
up  production  conditions,  both  as  to  volume  and  costs,  are  vital. 
System  provides  these  for  the  management.  The  heads  of  a  concern 
cannot  see  everything,  but  they  must  come  "  mighty  near  knowing 
everything,"  or  at  least  be  in  a  position  to  scent  danger,  locate  it  and 
eradicate  its  cause  promptly. 

Hence  the  systems  for  the  factory,  sales,  and  executive  divisions 
must  be  developed  with  the  idea  of  providing  the  heads  of  a  concern 
with  accurate  methods  of  overseeing  the  entire  company;  systems 
which  will  provide  an  executive,  possibly  totally  ignorant  of  factory 
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or  sales  processes,  with  data  sufficient  to  enable  him  to  lay  his 
finger  on  the  "  Sticking  Point,"  whether  it  be  excessive  costs, 
overproduction,  delayed  shipments,  or  unprofitable  sales. 

Formation  of  the  Committee  System. 
And  now  we  come  to  the  initial  step — concrete,  definite,  and 
simple— by  which  the  human  factor  is  recognized,  the  spirit  of 
cooperation  is  fostered,  and  the  idea  of  order  and  system  is 
implanted. 

It  is  evident  that  there  is  but  one  way  to  secure  the  advice  on 
vexing  problems  of  those  best  qualified  to  counsel,  and  also  to  stimu- 
late these  men  to  give  the  company  the  best  that  is  in  them.  That 
is  by  forming  "  Standing  Committees,"  to  handle  matters  pertaining 
to  routine  production  and  to  solve  other  important  problems  such  as 
those  relating  to  progress,  invention,  and  economies  in  production 
and  promotions. 

In  each  factory  the  problems  relating  to  the  foremen  who  would 
naturally  form  the  committees  and  to  the  work,  vary  so  as  to  make 
any  hard  and  fast  rules  out  of  the  question.  But  in  ninety-nine  cases 
out  of  an  hundred  the  factory  superintendent,  naturally  the  final 
authority  in  all  cases,  should  be  the  chairman  of  the  most  important 
committees.  In  the  case  of  large  concerns,  where  the  superintendent 
would  naturally  have  several  assistants,  these  may  be  the  heads  of  the 
less  important  committees,  though  in  many  cases  the  work  of  the 
committees  renders  the  assistant  unnecessary.  The  superintendent 
himself  should  in  all  cases,  however,  be  the  head  of  the  Main  Fac- 
tory Committee. 

These  committees  are  in  all  cases  of  an  advisory  character.  I  find 
that  six  men  form  the  ideal  committee  as  to  size.  Any  larger 
number  than  this  is  liable  to  prove  unwieldy. 

The  General  Factory  Committee. 

There  should  be  first  a  General  Factory  Committee,  with  the 
superintendent  as  chairman,  formed  to  care  for  the  most  important 
questions  arising  in  a  shop.  The  members  of  this  committee  should 
be  selected  with  great  care,  and  with  a  view  to  having  the  brightest, 
most  progressive  men  in  the  shop  upon  it.  While  of  course  it  is 
advisable  to  consider  the  character  of  departmental  work  in  charge 
of  the  different  men  when  making  the  selection,  so  as  to  have  ex- 
perienced men  on  the  committee,  at  the  same  time  a  serious  mistake 
will  be  made  if  this  is  the  only  point  observed  when  choosing  them„ 

Ordinarily,  the  personnel  may  well  consist  of  the  chief  designer  of 
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product,  the  chief  designer  of  tools  or  the  head  of  the  tool  room 
(preferably  the  latter),  the  head  of  the  cost  department,  and  two  or 
possibly  three  foremen.  In  the  case  of  assistants,  these  should  form 
part  of  the  committee.  They,  however,  should  not  take  the  place  of 
the  foremen,  even  if  it  be  necessary  to  increase  the  number  on  the 
committee.  Accurate  notes  of  actions  taken  are  of  course  necessary. 
A  capable  stenographer  to  act  as  secretary  is  always  a  valuable 
adjunct.  Further,  an  efficient  secretary  can  straighten  out  many  a 
difficulty  between  meetings,  and  the  knowledge  of  shop  conditions 
he  absorbs  is  of  great  value. 

Work  of  this  Committee. — As  stated  before,  no  hard  and  fast 
rules  can  be  laid  down  relative  to  the  work  of  this  committee;  but, 
generally  speaking,  it  can  well  consist  of  the  following: — 

1.  — Plans  to  standardize  product,  and  consideration  of  new 
methods  of  design. 

2.  — Consideration  of  actual  progress  made  upon  new  ideas  already 
introduced  into  the  factory.  (A  most  important  subject;  for  the  way 
in  which  valuable  ideas,  bravely  begun,  can  be  totally  buried  and  lost 
sight  of  in  the  press  for  the  necessary  everyday  output  is  often 
discouraging.) 

3.  — Consideration  of  possible  economies  and  the  systematic  plan- 
ning of  reduction  in  cost.  The  mere  starting  of  a  general  discussion 
often  opens  up  a  surprisingly  large  field  for  this  highly  important 
work.  Reports  by  foremen  upon  economies,  decided  upon  at  pre- 
vious meetings,  and  assigned  to  them  to  put  into  effect,  should 
invariably  be  required. 

4.  — Consideration  of  routine  work,  both  stock  and  contract,  and 
progress  upon  it.  Thorough  weekly  reports  fully  covering  this 
subject  are  of  the  greatest  importance. 

5.  — Promotions.  While  naturally  the  superintendent  should  be 
the  final  authority  to  act  upon  promotions,  the  plan  of  having  this 
committee  pass  upon  them  in  an  advisory  manner  proves  most 
salutary.  Not  only  is  the  management  thus  assured  of  the  best  pos- 
sible selection  of  men  for  important  positions,  but  also  the  workers 
far  down  in  the  rank  will  feel  the  effect  of  appointments  based  upon 
merit,  and  free  from  any  taint  of  unfair  influences  of  relationship  or 
personal  friendship. 

Meetings. — The  number  of  meetings  to  be  held  will  depend  upon 
the  character  of  the  business — usually  two  a  week  will  suffice.  But 
one  point  should  be  insisted  upon :  There  should  be  stated  times  for 
these  meetings  and  nothing  should  be  allowed  to  interfere  with  them. 
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The  tendency  to  slight  the  meetings  after  the  plan  has  been  in  effect 
for  a  time  and  has  straightened  out  the  kinks  is  very  strong. 

Subsidiary  Committees. 

Most  companies  manufacture  several  different  lines  of  product, 
or  a  number  of  important  variations  upon  this  product.  Each  line 
should  have  its  own  committee. 

The  men  forming  the  Factory  Committee  should  act  as  chairmen 
of  these  different  Subsidiary  Committees,  their  selection  being 
determined  by  the  character  of  their  work  and  their  experience. 
Each  committee  should  be  made  up  of  the  foremen  handling  that 
particular  line  of  product.  Very  often  other  members  of  the  Factory 
Committee,  and  especially  the  tool  designer  or  tool-room  foreman  and 
cost  man,  should  be  called  into  these  meetings,  where  possibly  the 
same  stenographer  should  act  as  secretary  as  in  the  case  of  the 
Factory  Committee.  At  first  glance,  this  may  seem  an  unimportant 
point;  but  it  is  not  so,  by  any  means,  when  you  consider  how  much 
information  of  great  value  to  a  first-class  superintendent  a  bright  man 
in  this  position  will  absorb. 

Work  of  these  Committees. — While  the  work  of  each  of  these 
committees  is  naturally  restricted  to  the  details  connected  with  one 
branch  of  production,  still  the  work  done  by  the  Factory  Committee 
as  applied  to  that  particular  line  will  naturally  be  handled  by  it. 

1.  — Standardization  and  new  designs. 

2.  — Progress  on  new  ideas  already  introduced,  with  reports  from 
the  foremen  responsible  for  pushing  them. 

3.  — Consideration  of  possible  economies  and  reduction  in  costs. 
Full  reports  from  foremen  upon  assignments  relating  to  this  work. 

4.  — Routine  work,  its  condition  and  progress,  with  reports  from 
foremen  responsible,  showing  whether  or  not  each  job,  be  it  stock 
or  special  contract,  is  making  proper  progress  so  as  to  meet  delivery 
dates. 

Job  Bosses'  Meeting. 
Naturally,  the  next  step  is  the  foremen  holding  meetings  with 
the  job  bosses.  Some  may  think  this  an  unnecessary  refinement  of 
the  committee  system.  I  regard  it  as  an  important  link  in  the  chain. 
Naturally,  these  men  cannot  be  taken  away  from  their  work  very 
often  without  Grippling  the  output;  but  short  and  sharp  meetings 
with  them  every  two  weeks  are  strongly  advisable,  for  necessarily 
upon  these  men  ultimately  falls  the  responsibility  for  pulling  many 
a  project  through  successfully.    Many  a  cherished  plan  of  great  im- 
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portance  evolved  by  the  head  of  the  company  will  succeed  only 
through  their  help ;  many  a  one  will  fail  because  of  their  opposition. 
Never  forget,  too,  that  these  men  are  the  backbone  of  the  shop  in 
labor  troubles.  They  are  the  future  foremen,  and  the  development 
of  the  best  ones  amongst  them  is  of  prime  importance. 

General  Foremen's  Meeting. 

A  general  "  Foremen's  Meeting  "  should  be  held  once  a  month. 
In  addition  to  the  attendance  of  the  foreman  and  assistant  foremen, 
the  presence  of  the  members  of  the  Factory  Committee  and  of  the 
superintendent  should  be  required.  Indeed,  the  presence  of  at  least 
one  of  the  higher  officials  of  the  company  is  advisable. 

At  these  meetings  the  heads  of  the  several  committees  should 
touch  upon  the  important  problems  before  their  particular  committees 
requiring  solution.  Many  points  relating  to  progress  of  important 
work  can  be  profitably  discussed.  Each  man  should  invariably  be 
required  to  make  a  statement  as  to  the  condition  of  his  own  depart- 
ment, a  statement  whether  or  not  he  or  his  department  is  responsible 
for  any  delays  or  trouble  in  any  other  departments,  and  a  further 
statement  as  to  whether  or  not  any  other  department  is  causing  him 
or  his  department  difficulty  of  any  character.  With  the  knowledge 
that  they  cannot  deceive  the  well-informed  committeemen  before 
them,  such  a  method  of  procedure  soon  develops  many  an  interesting 
situation,  and  leads  to  the  discovery  of  many  a  "  Sticking  Point." 
The  discussion  that  naturally  ensues  soon  leads  to  definite  plans  for 
the  overcoming  of  these  difficulties. 

A  most  profitable  part  of  this  meeting  is  a  discussion  of  depart- 
mental records  for  the  past  month.  These  records  can  include  such 
subjects  as  "  Economies  Effected,"  "  Costs  Reduced,"  "  Suggestions 
for  Improvement,"  "  Production  Records,"  "  Departmental  Ex- 
penses," and  many  others  of  an  intensely  practical  and  beneficial 
character. 

You  may  be  sure  that  each  and  every  foreman  will  strive  to  his 
uttermost  to  present  a  clean  slate,  a  good  record,  if  he  knows  that 
such  departmental  records  will  be  openly  discussed  before  his  fellow 
foremen,  the  committeemen,  the  superintendent,  and  other  officers  of 
the  company.  I  recall  very  forcibly  my  own  animated  and  deter- 
mined efforts  to  present  a  good  record  before  such  an  audience,  when 
I  was  the  head  of  important  divisions  of  work  in  several  large  manu- 
facturing concerns.  The  existence  of  this  spirit  amongst  the  other 
heads  of  departments  was  also  very  evident.    The  average  foreman 
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can  present  to  any  one  man  his  side  of  any  story  very  skilfully.  It 
is  an  entirely  different  matter,  however,  to  tell  the  same  story  before 
a  body  such  as  I  have  described.  It  must  be  absolutely  correct,  or 
it  will  be  instantly  contradicted. 

In  presenting  matters  before  these  bodies,  very  effective  use  can 
be  made  of  folding  blackboards.  I  continually  use  a  type  containing 
ten  leaves,  each  leaf  36  by  28  inches.  These  fold  together  like  a 
book.  The  entire  set  can  be  closed,  and  a  lock  placed  on  the  cover. 
Their  value  is  apparent.  It  has  always  been  of  much  interest  to  me 
to  note  the  effect  upon  the  foremen  when  their  names  were  placed 
upon  the  blackboard,  and  their  assignment  to  any  particular  task 
shown  thereon.  The  thought  that  "  that  blackboard  "  contained  these 
data,  and  that  in  four  weeks  it  would  appear  staring  them  in  the 
face,  always  worried  them,  and  aroused  their  determination  to  accom- 
plish the  task  so  as  to  have  it  "  rubbed  off  the  slate." 

The  Workmen. 

That  this  system  has  a  good  effect  upon  the  workmen  cannot  be 
denied.  They  are  undoubtedly  affected  by  it.  The  position  of  job 
boss  becomes  a  more  attractive  prize  to  strive  for.  They  soon  see, 
too,  that  under  such  a  system  unfair  selections  to  such  a  position  by 
the  foremen  become  very  rare,  inasmuch  as  a  foreman  will  seldom 
risk  recommending  a  man  to  the  Factory  Committee  for  promotion 
on  any  basis  other  than  that  of  merit.  The  danger  of  being  caught 
is  too  great;  and  then  again,  the  rivalry  between  departments  be- 
comes such  that  the  foreman  very  soon  learns  that  he  cannot  afford 
to  take  such  action,  because  he  thereby  immediately  affects  the  effi- 
ciency of  his  department.  He  soon  learns  that  under  such  methods 
inefficiency  becomes  apparent  at  an  astonishingly  early  date. 

I  do  not  intend  to  deal  at  this  point  with  a  comprehensive  plan 
for  increasing  the  efficiency  of  the  working  force,  for  a  thorough 
consideration  of  many  other  practical  points,  such  as  wage  system, 
rate  of  pay,  sanitary  conditions,  etc.,  is  first  necessary ;  but  it  is  neces- 
sary to  emphasize  the  fact  that  some  such  plan  as  that  outlined  is 
absolutely  necessary  as  a  foundation  to  work  upon;  for  you  must  give 
the  worker  "  his  chance  "  to  advance  in  fair  competition  with  others 
in  order  to  develop  his  latent  efficiency. 

Again,  such  a  system  assures  the  company  that  any  policy  affect- 
ing its  workmen,  which  it  desires  carried  out,  will  be  carried  out. 
I  have  often  seen  the  humanitarian,  fair-minded  policy  of  the  man- 
ager of  a  business  so  mangled,  twisted,  and  torn  out  of  shape  by 
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superintendent,  foremen,  assistant  foremen,  and  job  bosses,  that  its 
original  owner  would  never  recognize  it  by  the  time  it  reached  the 
men  and  began  to  affect  their  daily  life. 

Such  a  system  cannot  be  equalled  as,  first,  a  discoverer,  and  second, 
a  developer,  of  the  strong  men  in  the  organization.  After  all,  suc- 
cess in  any  project  is  only  a  question  of  "  the  right  man,"  first,  last 
and  all  the  time.  Consider  how  enormous  is  the  practical  benefit! 
What  a  method  for  pushing  improvements,  for  controlling  production 
so  as  to  meet  dates,  for  reducing  costs,  and,  last  but  by  no  means 
least,  for  inspiring  the  foremen,  job  bosses  and  workmen  to  do  their 
best,  through  their  natural  ambition,  under  a  system  that  provides 
them  with  a  chance  to  show  their  worth!  How  they  will  grow  and 
expand  under  such  conditions !  The  words  esprit  de  corps,  and 
"  working  for  the  good  of  the  company,"  are  no  longer  empty 
phrases,  but  are  illustrative  of  a  spirit  of  enthusiasm,  of  good  fellow- 
ship, and  of  determination  to  do  their  level  best,  which  constitutes 
the  best  asset  the  company  has,  and  the  greatest  and  strongest  force 
that  tends  toward  success. 

Reports. 

The  necessity  for  comprehensive  reports  of  varied  character  is, 
of  course,  obvious.  The  exact  character  of  these  reports  and  the 
ground  that  should  be  covered  therein  is  not  always  so  obvious.  In 
fact,  seldom  is  there  found  a  system  of  reports  that  is  really  compre- 
hensive and  logical. 

Any  attempt  to  define  a  system  of  this  character  must  be  at  first 
general  in  character  because  of  the  differing  conditions  in  each  busi- 
ness. I  have,  however,  applied  the  fundamental  ideas  explained  below 
to  a  number  of  lines,  and  have  never  yet  failed  to  make  a  practical 
application  of  their  meritorious  features,  although  their  form  was 
greatly  changed. 

In  developing  such  a  line  of  reports,  let  us  begin  by  considering 
what  we  need  in  the  way  of  methods  to  increase  the  working  efficiency 
of  the  concern,  and  what  will  enable  us  to  oversee  and  check  up 
thoroughly  both  production  and  sales  conditions.  First,  then,  we 
want  methods  for  determining  what  must  be  accomplished  in  the  pro- 
duction division — in  the  character,  regularity,  and  volume  of  output, 
in  the  cost  of  production,  in  the  development  of  new  ideas  or  inven- 
tions to  conquer  competition,  in  the  steady  development  of  greater 
efficiency  and  reduction  of  costs.  Second,  we  want  methods  for 
determining  what  volume  of  business  must  be  secured,  and  what  profit 
must  be  obtained,  on  each  and  every  class  of  goods  manufactured,  in 
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each  selling  territory;  what  expense  can  be  allowed  to  pile  up  while 
the  goods  are  being  placed  upon  the  market.  Next,  we  need  methods 
by  which  the  selling  organization  can  be  forced  to  meet  these  require- 
ments and  bring  the  necessary  results. 

In  short,  we  must  have  plans  and  methods  by  which  the  manu- 
facturer can  first  get  a  clear  conception  of  what  should  be  accom- 
plished in  each  division  of  his  business ;  and  next,  means  by  which  he 
can  get  a  firm  grasp  upon  the  details  of  his  business  so  as  to  force 
the  accomplishing  of  these  longed-for  results. 

In  general  -outline  the  reports  must  be : — the  "  Monthly  Analyzed 
Profit  and  Loss  Sheet,"  the  "  Sales  Reports,"  the  "  Factory  Reports  " 
and  the  "  Cost  Reports."  All  will  be  more  fully  outlined  as  the 
discussion  develops,  but  the  scope  may  be  outlined  as  follows : — 

1.  — The  Monthly  Analyzed  Profit  and  Loss  Sheet  should  show: — 

a.  Delivered  sales,  with  proper  divisions  for  each  class  of  goods 
produced,  and  receipts  of  other  character. 

b.  The  factory  cost  of  the  goods  in  each  division. 

c.  The  cost  of  delivery,  including  freight  and  cartages  properly 
classified. 

d.  The  receipts  and  disbursements  on  all  work  of  a  character 
auxiliary  to  the  main  lines  of  production,  such  as  repair  departments, 
moving  departments,  etc. 

e.  The  selling  expense,  divided  into  proper  classifications  for 
analysis. 

f.  The  office  and  general  expenses  that  can  properly  be  charged 
against  each  selling  branch  or  territory. 

g.  The  division  of  general  or  executive  expense  of  such  nature 
that  it  cannot  be  charged  directly  against  a  branch. 

The  importance  of  this  report  will  be  immediately  recognized.  It 
provides  an  analysis  that  enables  any  manager  to  locate  immediately 
the  points  of  profit  and  the  points  of  loss,  provided  the  distribution  of 
credits  and  debits  is  correctly  made.  It  is  the  primary  report  upon 
which  the  balance  of  the  reports  are  founded.  While  it  may  appear 
complicated,  the  business  man  knows  that  it  is  necessary ;  and  the  one 
who  fears  its  complication  can  be  assured  that  it  can  be  developed 
very  easily  by  ordinary  methods  of  accounting  and  the  inauguration 
of  comparatively  simple  systems  in  the  factory. 

2.  — The  Sales  Reports: — Coupled  with  the  preceding  report 
should  be  first,  a  comprehensive  memorandum  outlining  in  a  simple 
manner  the  necessary  work  of  the  selling  department,  no  matter  how 
the  goods  are  distributed  upon  the  market.   This  report  should  show 
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what  goods  must  be  sold,  at  what  profit  they  must  be  sold,  and  under 
what  expense  they  must  be  sold,  in  order  to  secure  the  desired  profit 
on  the  balance  sheet  at  the  end  of  the  year. .  It  is  not  a  difficult  matter 
for  an  intelligent  man  to  take  such  a  report  as  the  outlined  "  Analyzed 
Profit  and  Loss  "  report,  consider  what  profit  his  business  should 
show,  and  calculate  from  this  the  profit  he  should  expect  from  each 
branch  of  it  in  order  to  secure  this  profit,  and  under  what  expense  it 
is  possible  to  run  in  order  that  his  gross  profit  from  his  sales  may  not 
be  eaten  up  by  selling  and  general  expenses.  A  simple  enough  method 
of  procedure,  but  one  seldom  taken.  And  often  where  this  sensible 
calculation  is  made  little  real  scientific  effort  is  made  to  "  hew  to  the 
line/'  to  insist  upon  reasonable  profits,  to  hold  down  expenses  and  to 
conduct  the  business  along  the  lines  which  such  an  analysis  shows  are 
absolutely  necessary. 

The  next  report  on  sales  needed  is  naturally  the  one  showing  the 
actual  results,  territory  by  territory;  showing  volume  and  profit 
secured  and  expense  of  getting  the  business.  It  is  immediately 
apparent  that  a  weekly  (or  in  some  concerns  a  daily)  comparison 
of  the  actual  sales  results  with  the  data  showing  the  results  that  must 
be  secured  or — as  I  term  it  the  "  must  data  " — will  prove  invaluable. 

There  are  naturally  a  number  of  sales  reports  of  a  different  char- 
acter from  these  two  just  outlined  that  should  be  secured  from  the 
selling  end  of  the  business,  but  they  are  amplifications  of  the  main 
reports  and  will  be  touched  upon  later  under  the  sales  division. 

3.  — Factory  Reports: — The  discussion  of  factory  reports  will 
naturally  follow  the  description  of  the  factory  system  and  so  cannot 
well  be  elaborated  upon  here.  They  should,  however,  naturally  give 
the  first  importance  to  exhibiting  progress  upon  contract,  special  and 
stock  work,  weekly;  showing  clearly  the  location  of  this  work  in  the 
shop  and  the  steps  taken  to  get  it  out  on  time.  The  manufacturer  who 
is  constantly  harassed  by  tardy  deliveries  and  hampered  by  the  lack 
of  such  data,  can  hardly  realize  the  effective  use  that  can  be  made  of 
such  weekly  reports.  The  knowledge  of  exact  conditions,  coupled 
with  the  devising  of  ways  and  means  to  overcome  threatened  delays, 
and  constant  pressure  upon  the  factory,  bring  excellent  results. 

4.  — Cost  Reports: — Their  extent  will  be  determined  by  the  char- 
acter of  the  business.  But,  in  general,  fully  analyzed  cost  figures  sent 
to  the  chief  executives  for  their  scrutiny,  comparison,  and  criticism, 
bring  admirable  returns.  Let  one  of  the  higher  officers  bring  into  a 
committee  meeting,  or  a  general  foremen's  meeting,  a  set  of  fully 
analyzed  cost  returns  upon  some  particular  line  of  the  product,  and 
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begin  to  inquire  of  the  different  foremen  present  why  their  share  of 
the  expense  amounts  to  "  so  large  an  amount,"  and  there  will  usually 
follow  a  red-hot  discussion  that  will  throw  many  a  valuable  side  light 
upon  costs  of  production. 

Again,  with  accurate  cost  and  stock  data  it  is  not  difficult  to  secure 
monthly  stock  inventories  at  least  approximately  correct.  Of  course, 
a  perpetual  book  inventory  which  enters  into  the  general  accounting 
of  the  company  can  be  devised.  I  find,  however,  that  not  one  manu- 
facturer in  ten  is  willing  to  spend  the  necessary  money  for  this. 
However,  he  would  rejoice  over  a  monthly  inventory,  secured  with- 
out shutting  the  shop  down,  which,  coupled  with  his  profit  and  loss 
statement  and  the  data  contained  in  his  general  books,  would  enable 
him  practically  to  secure  a  balance  sheet  of  the  company's  operation 
monthly. 

The  other  important  reports  upon  output,  departmental  expenses 
and  results,  production  methods,  tool-room  results,  etc.,  will  be  treated 
later.  Likewise  the  strictly  executive  reports.  Keep  in  mind,  how- 
ever, that  these  reports  are  so  effective  because  of  the  committee 
system.  They  should  wherever  possible  be  made  up  by  the  committee 
handling  the  different  branches  of  the  product.  And  you  may  be  sure 
that  your  committee,  composed  of  enthusiastic  men  whose  reputations 
are  at  stake,  are  going  to  see  that  progress  reports,  cost  reports,  output 
and  production  reports,  represent  the  very  best  that  they  and  the  shop 
can  accomplish,  when  they  know  that  these  will  be  closely  scrutinized 
by  the  heads  of  the  company. 


^Editorial  Comment! 

'T1  HE  results  of  the  bidding  on  the 
Panama  Canal  are  immensely 
gratifying  to  the  friends  of  the  work, 
and  a  final  answer  to  those  who  feared 
that  bidders  would  be  wanting,  or  would 
be  so  few  and  so  shifty  that  they  would 
bid  in  collusion.  The  result  puts  the 
undertaking  on  a  secure,  practical  foun- 
dation, and  sets  it  so  full  and  fair  in  the 
daylight  that  it  will  be  hard  hereafter 
for  enemies  to  undermine  it  or  for  dis- 
ease to  develop  within  it. 

We  still  believe  that  a  whole-hearted 
acceptance  of  the  contract  plan — an 
out-and-out  commitment  of  the  entire 
enterprise  on  a  straight  contract  basis 
— would  have  saved  time,  money,  fric- 
tion, and  possibility  of  scandal.  We 
fear  that  the  Government's  retention  of 
functions  and  powers  controlling  sup- 
plies, labor,  and  transportation  will  keep 
the  construction  partly  entangled  with 
red  tape,  surrounded  with  the  mis- 
understandings and  delays  which  an 
independent  contractor  would  avoid  or 
eliminate,  and  deprived  of  the  benefits 
of  invention  and  initiative  which  have 
been  the  genius  of  success  in  large  work 
heretofore.  But  we  must  be  well  con- 
tent for  the  present  that  an  agreement 
has  been  reached  upon  which  capable 
and  reliable  men  are  content  to  bid, 
and  that  energy  and  purpose  to  carry 
the  thing  through  are  enlisted  on  both 
sides — the  Administration  and  the  con- 
tractors. 

*         *  * 

At  this  important  moment  when  the 
construction  is  at  the  point  of  entry 
upon  the  active  stage,  Mr.  Waldo's  arti- 
cle which  appears  elsewhere  in  this 
number  has  a  special  meaning.  The 
great  plans  for  the  canal  have  been  set- 
tled, after  full  discussion  in  which  some 
of  theablest  arguments  have  been  made 
in  The  Engineering  Magazine.  The 


physical  facts  of  the  work  as  it  stands 
are  not  in  need  of  restatement  at  pres- 
ent. We  do  not  need  to  review  data 
and  specifications.  But  we  do  profit  by 
a  report  which  gives  us  a  vivid  and 
convincing  idea  of  the  conditions  on  the 
Isthmus.  Mr.  Waldo's  article  brings  a 
real  whiff  of  wholesome  atmosphere 
from  the  Zone. 

The  author  went  to  Panama  of  his 
own  initiative  and  with  an  open  mind. 
He  was  inclined  to  be  critical'  of  depart- 
mental administration  of  engineering 
work,  and  certainly  he  was  no  partisan 
of  the  lock  plan.  He  had  no  newspaper 
sensations  to  exploit,  no  disappoint- 
ments to  avenge,  no  rival  scheme  to 
promote.  His  voice  is  not  raised  to  the 
grinding  of  an  axe  or  the  sharpening  of 
a  knife.  He  is  convincing  because  he 
is  himself  convinced. 

A  sacred  duty  rests  upon  the  Admin- 
istration and  upon  every  individual  who 
has  a  voice  or  influence,  to  keep  the 
enterprise  as  clean,  as  sound,  as  honest, 
and  as  capable  as  Mr.  Waldo  shows  it 
now  to  be. 

*  *  * 

If  the  United  States  within  the  next 
few  years  should  see  a  great,  even  a 
revolutionary,  extension  of  Government 
"interference  with  private  business" — 
if  we  should  swing  away  from  reason- 
able individualism  to  unfortunate  ven- 
tures in  Government  ownership  and 
operation  of  all  sorts  of  franchises  and 
undertakings — it  will  not  be  because 
the  people  are  converted  by  the  public 
ownership  propaganda.  It  will  be  be- 
cause they  are  driven  to  wrath  (fortu- 
nate for  the  land  if  it  be  not  to  riot !)  by 
the  cumulative  evidence  of  what  our 
once  trusted  and  honored  leaders  of 
finance  and  industry  have  been  doing 
with  the  properties  and  the  opportuni- 
ties under  their  charge.    These  men 
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have  been  free  as  nowhere  else  in  the 
world,  probably,  to  conduct  their  busi- 
ness in  their  own  way — and  what  a  way 
they  have  chosen !  Never  was  a  politi- 
cal "Ring"  so  gluttonous,  so  shame- 
less, and  so  utterly  without  excuse  for 
gluttony  and  shamelessness. 

From  the  distance  of  a  later  age,  Har- 
rimanism  may  perhaps  impress  the  stu- 
dent of  economics  as  having  been  a 
strange  mania.  The  present  rapidly 
growing  conviction  is  that  it  is  a  crim- 
inal mania.  The  vast  recent  change  of 
public  opinion  towards  the  man  who  has 
amassed  millions  by  Harrimanized 
methods  may  prove,  although  an  indi- 
rect influence,  still  one  of  the  most 
potent  in  changing  the  national  ideals 
which  made  Harrimanism  possible.  As 
civilization  progresses  in  a  community, 
these  unwritten  standards  of  life  and 
conduct  become  actually  the  most  per- 
vasive and  the  most  effective  in  regu- 
lating the  concepts  and  the  actions  of 
individuals. 

But  before  that  period  is  reached, 
there  is  sometimes  an  institution  devel- 
oped for  summary  dealing  with  free- 
booters on  their  own  plane  and  by 
methods  which  they  cannot  mistake  nor 
despise.  It  has  commonly  gone  under 
the  name  of  the  Vigilance  Committee. 
Experienced  road  agents  are  said  to 
have  been  very  quick  to  discern  the 
first  symptoms  of  the  formation  of  such 
a  body,  and  to  regulate  their  conduct 
accordingly.  The  political  application 
to  be  made  of  this  analogy  is  that  our 
great  freebooting  corporations  should 
be  equally  discerning.  The  body  politic 
is  in  a  dangerous  temper.  There  are 
many  indications  that  for  the  highway- 
men of  high  finance,  the  swift  alter- 
native is  submission  to  the  law  or  an 
economic  lynching,  possibly  in  some 
form  beside  which  the  proposals  of  the 
present  Government  ownership  ad- 
vocates might  even  seem  mild. 

*         *  * 

Perhaps  the  nai'vest  plea  yet  made 
for  the  ship  subsidy  bill  is  that  of  the 
New  York  Sun — in  substance,  let's  try 


it  and  see  whether  it  does  any  good; 
it  may,  you  know !  And  yet  the  Sun  is 
keen  to  tilt  with  the  leaders  of  the 
tariff  hosts. 

It  seems  clear  enough  that  the  tariff 
and  subsidy  are  in  the  same  class.  Both 
tax  the  many,  directly  or  indirectly,  for 
the  benefit  of  the  few,  on  the  theory 
that  the  few  (in  turn)  will  confer — di- 
rectly or  indirectly — reciprocal  benefits 
on  the  many.  So  far  as  the  tax-receiv- 
ing few  are  concerned,  the  game  is  sure 
and  the  profits  certain;  but  with  the 
tax-paying  many  the  case  is  quite  other- 
wise. Both  protection  and  subsidy,  in 
short,  are  essentially  institutions  of 
class  privilege,  leading  on,  as  class 
privileges  have  always  done,  to  selfish- 
ness, extortion,  and  overbearing  on  the 
one  side,  and  to  discontent  and  rebellion 
on  the  other. 

The  argument  for  the  subsidy,  how- 
ever, is  not  as  plausible  as  that  for  the 
tariff.  Protection  not  only  ensured 
profit  to  the  home  manufacturer;  it 
excluded  his  competitors,  The  natural 
growth  of  the  country  afforded  almost 
limitless  markets.  Success  was  practi- 
cally inevitable,  and  the  necessities  of 
business  forced  the  prospering  propri- 
etor to  share  with  a  limited  circle  of 
colleagues  and  lieutenants.  But  while 
subsidies  may  ensure  profits  to  a  few 
shipowners,  they  cannot  perform  the 
other  vital  function  of  the  tariff — they 
cannot  shut  out  competitors.  Our  ships 
and  shippers  must  find  patrons  out  there 
in  the  world.  They  cannot  deal  with 
them  as  the  steel  maker  has  dealt  with 
the  American  buyer—  "  if  you  don't  like 
what  we  offer,  go  without."  The  ship- 
owners and  masters,  the  merchants  and 
bankers  of  keen  industrial  rivals,  have 
been  strengthening  themselves  in  those 
markets  for  forty  years,  while  our  ship- 
ping and  our  export  trade  in  manufac- 
tures were  bound  and  delivered  up,  a 
sacrifice  to  our  protective  system.  The 
subsidy  is  a  poor  crutch  for  their  crip- 
pled legs — bad  backing  in  a  game  with 
experienced  contestants  who  are  strong 
and  sturdy,  with  both  feet  sound  and 
solidly  planted  on  the  solid  ground. 


CAPE-TO-CAIRO  RAILWAY. 


THE   PRESENT   CONDITION    OP   THIS    GREAT  LINE  OF  TRANSPORTATION  THROUGHOUT  THE 
LENGTH  OF  THE  AFRICAN  CONTINENT. 

Sir  Lewis  Mitchell — Journal  of  the  Society  of  Arts. 


TN  The  Engineering  Magazine  for  Octo- 
ber,  1905,  there  was  an  article  on  the 
Cape-to-Cairo  Railway,  in  which  it  was 
stated  that  the  rails  had  then  reached 
Kalomo,  about  100  miles  northeast  of  Vic- 
toria Falls,  on  the  Zambesi,  and  were 
being  extended  to  Brokeu  Hill,  260  miles 
farther  on.  Beyond  Kalomo  came  some 
heavy  work,  notably  the  bridge  over  the 
Kafue  River,  about  1,700  feet  in  length, 
and  the  longest,  as  the  Victoria  Falls  bridge 
was  the  highest,  in  Africa.  The  work  was 
vigorously  pushed,  and  in  June,  1906,  the 
first  engine  ran  into  Broken  Hills,  as  had 
been  predicted  in  the  article  above  referred 
to. 

The  latest  authoritative  word  on  the 
condition  and  purposes  of  this  vast  enter- 
prise is  contained  in  a  paper  before  the 
Society  of  Arts,  in  London,  by  the  Hon. 
Sir  Lewis  Mitchell,  which  was  discussed 
by  Lord  Milner,  and  other  African  autho- 
rities, and  from  which  a  few  extracts  are 
here  taken. 

As  is  well  known,  the  idea  of  a  line  of 
communication  and  transportation  between 
the  southern  and  northern  extremities  of 
Africa  had  its  origin  in  the  brain  of  Cecil 
Rhodes,  who,  in  the  face  of  discouraging 
opposition,  had  the  satisfaction  of  seeing 
his  railway  completed  as  far  as  Buluwayo, 
in  October,  1898.  Although  his  untimely 
death  occurred  when  only  a  part  of  his 
plans  had  been  carried  out,  his  "immense 
and  brooding  spirit  still  quickens  and  con- 
trols "  the  great  undertaking,  and  his  lieu- 
tenants and  followers  are  continuing  the 


work  along  the  broad  lines  laid  down  by 
him. 

The  railway  runs  from  Cape  Town  in 
a  general  northerly  direction  through  Kim- 
berley,  Vryburg  and  Mafeking  to  Buluwayo, 
a  distance  of  1,362  miles.  From  this  point 
there  is  a  branch  to  the  eastward,  through 
Salisbury  to  Beira,  on  the  Indian  Ocean, 
in  Portuguese  East  Africa,  but  the  main 
line  runs  northwesterly  through  the  Wan- 
kie  coal  fields  to  Victoria  Falls,  on  the 
Zambesi  River.  The  river  is  crossed  here 
by  a  great  steel  arch,  over  four  hundred 
feet  above  the  surface  of  the  stream,  and 
the  road  continues  on  through  Kalomo  to 
Broken  Hill,  about  2,000  miles  from  Cape 
Town.  "  Negotiations  are  now  in  progress 
for  the  construction  of  another  section  to 
a  mine  called  Bwana  M'Kubwa,  and  it  is 
an  open  secret  that  a  further  extension  to 
Kansanshi  is  under  consideration,  which 
would  bring  the  line  to  the  extreme  north- 
west border  of  the  British  South  Africa 
Company."  The  main  road  will  ultimately 
run  to  the  southern  end  of  Lake  Tangan- 
yika, which  is  within  500  miles  of  Broken 
Hill.  Lake  Tanganyika  itself,  which  ex- 
tends 400  miles  north  and  south,  will 
form  the  next  link  in  the  line  of  trans- 
portation. From  the  northern  end  of  this 
lake,  the  railway  will  run  past  Lake  Albert 
Edward  and  Albert  Nyanza  through 
Uganda  to  Lado  or  Gondokoro,  at  the  head 
of  navigation  on  the  Nile,  with  probably 
a  branch  line  to  Victoria  Nyanza,  so  mak- 
ing connection  with  the  Uganda  Railway 
to  the   east  coast.     The  distance  from 
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Tanganyika  to  Lado  is  only  about  600  miles, 
and  from  the  latter  point  there  is  water 
transportation  down  the  Nile  for  about 
1,000  miles  to  Khartum,  which  is  closely 
connected,  by  rail  and  water,  with  Cairo, 
about  1,300  miles  away.  It  will  thus  be 
seen  that  by  building  only  about  1,000  miles 
of  railway,  and  establishing  regular  steam- 
boat lines  on  Lake  Tanganyika  and  the 
upper  Nile,  the  whole  6,000  miles  between 
Cape  Town  and  Cairo  would  be  open  for 
the  transportation  of  goods  and  passengers. 

It  is  not  expected,  however,  that  the 
through  traffic  on  this  long  line  will  be  of 
the  greatest  importance.  Mr.  Rhodes  him- 
self did  not  anticipate  this,  but  "what  he 
rightly  relied  upon  was  the  immense 
stimulus  that  the  line  would  give  to  in- 
ternal development,  to  cultivation  of  the 
soil,  exploitation  of  minerals,  greater  fa- 
cilities for  occupation  of  land,  and  con- 
sequently a  steady  growth  of  the  white 
population. 

"  It  must  be  remembered  that  the  British 
possessions  in  South  Central  and  Central 
Africa  embrace  the  bulk  of  the  great  plateau 
of  the  continent,  a  plateau  averaging  more 
than  4,000  feet  above  sea  level,  and  hence 
suitable  for  occupation  by  Europeans,  pro- 
vided they  are  afforded  the  necessary  rail- 
way communication  to  and  from  the  coast. 
Take  the  case  of  Rhodesia  alone.  Vryburg, 
where  our  line  begins,  is  at  an  elevation  of 
3,890  feet;  Buluwayo,  the  principal  town 
of  Matabeleland,  is  4,469  feet;  Salisbury, 
the  capital  of  Southern  Rhodesia,  4825 
feet;  while  the  Melsetter  and  Inyanga  dis- 
tricts, from  which  an  export  of  merino 
wool  has  already  commenced,  stand  at 
between  6,000  and  6,500  feet. 

"  Over  the  Zambesi,  in  North- Western 
Rhodesia,  formerly  known  as  Barotseland, 
the  plateau  is  still  preserved.  Kalomo,  the 
chief  town,  is  4,090  feet  above  the  sea; 
Broken  Hill,  the  present  terminus,  is  3,988 
feet  above  the  sea.  If  we  turn  to  North- 
East  Rhodesia,  we  find  the  great  Tangan- 
yika plateau,  much  of  it  5,000  and  6,000  feet 
above  sea  level,  while  the  altitude  of  Sunzu 
has  been  stated  by  Mr.  L.  A.  Wallace  to 
be  7,393  feet,  of  Mamitawa,  7,239  feet,  while 
the  Nyika  plateau  rises  to  8,500  feet. 

"  This  is  not  a  gathering  of  the  Statistical 
Society,  but  I  have  troubled  you  with  these 
figures  because  they  do  bear  on  the  question 


of  railway  development  and  land  settle- 
ment. The  Cape  to  Cairo  line  is  not  a  jun- 
gle line  traversing  steaming  valleys  and 
malarial  swamps.  It  aims  at  conforming 
as  far  as  possible  to  the  route  recom- 
mended by  engineers,  and  what  is  it  nowa- 
days that  engineers  cannot  do?  It  aims 
at  following  the  contour  of  the  African 
watershed,  and  I  do  not  hesitate  to  affirm 
that,  where  the  railway  runs,  there  for  the 
most  part  white  people  can  settle,  and  in 
increasing  numbers  will  settle.  Thanks 
to  medical  science  generally,  thanks  to  the 
Liverpool  Tropical  School  of  Medicine  in 
particular,  the  origin  and  treatment  and 
even  prevention  of  malaria  are  becoming 
facts  easily  obtainable.  Mr.  Rhodes  lived 
to  know  this,  and  he  relied,  therefore,  on 
ultimate  closer  settlement,  and  on  the  grow- 
ing value  of  local  or  inter-station  traffic 
in  regard  to  passengers,  merchandise  and 
produce.  The  native  races  are  childishly 
fond  of  travelling  by  rail.  Throughout 
South  Africa,  they  are  a  traffic  manager's 
best  customers. 

"Then,  of  course,  quick,  cheap  trans- 
mission of  labour  is  facilitated  by  the  rail- 
ways, which  are,  in  this  and  many  other 
ways,  a  great  developing  and  civilising 
factor."  Instead  of  having  to  travel  weary 
distances  on  foot  and  surmount  almost 
prohibitive  obstacles  to  reach  places  where 
he  can  be  profitably  employed,  the  native 
will  now  be  provided  with  comfortable 
transportation  to  his  work. 

"The  mineral  and  agricultural  develop- 
ment of  Rhodesia  and  districts  further 
south  will  be  immensely  facilitated  by  the 
great  trunk  line,  and  its  use  will  save  the 
native  from  untold  distress.  More  distant 
areas  will  be  tapped,  new  industries  will 
arise,  new  wants  be  created,  and  the  whole 
of  Africa  will  eventually  benefit  from  the 
extension  of  the  line.  A  great  army  of 
sightseers,  missionaries,  scientific  investiga- 
tors, sportsmen,  boundary  commissioners, 
police,  and  civil  officials,  will  also  reap  the 
advantage  of  quicker  communication. 

"  But  it  is,  of  course,  on  goods  and  prod- 
uce that  the  line  has  mainly  to  rely,  and 
the  Chartered  Company  is  now  devoting 
its  energies  to  the  task  of  attracting  white 
settlers,  by  whose  co-operation  trade  and 
agiculture,  as  they  develop,  will  gradually 
place  the  railways  on  a  payable  basis." 
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To  this  may  be  added  some  remarks  by- 
Lord  Milner  in  the  course  of  the  discus- 
sion on  this  paper :  Long  before  the  whole 
line  was  completed,  "the  existing  portions 
(and  he  was  speaking  now  more  especially 
of  the  South  African  portion,  which  was 
more  particularly  connected  with  the  con- 
ception and  the  work  of  Mr.  Rhodes) — 
would  have  fully  justified  all  the  great 
efforts  which  had  been  made  to  create 
them.  It  was  the  chief  object  of  a  line  like 
that,  not  so  much  to  connect  its  one  extreme 
end  with  the  other,  as  to  connect  those 
otherwise  isolated  points  along  the  great 
backbone  of  the  Continent,  from  which 
lateral  lines  ran  to  the  coast,  by  which 
trade  was  developed.  It  was  undoubtedly, 
in  the  first  instance,  the  lateral  lines  which 
were  of  importance  for  trade.  He  desired 
the  audience,  however,  to  look  at  the  dif- 
ference between  the  position  of  having  a 
number  of  points  right  up  the  centre  of 


Africa  connected  with  the  coast  by  lateral 
lines  and  entirely  isolated  from  one  another, 
and  the  position  which  the  trunk  line  cre- 
ated of  uniting  all  those  isolated  points 
with  one  another,  and  creating  internal 
roads  of  communication  which  alone  could 
bind  those  isolated  stations  together.  It 
was  a  matter  of  enormous  importance  any- 
where, but  its  importance  was  all  the 
greater  in  a  country  situated  as  Africa, 
and  especially  South  Africa,  was,  in  which 
the  points  of  greatest  importance  were 
isolated  points  on  the  central  high  plateau, 
separated  from  one  another  by  great  dis- 
tances. They  might  each  have  their  sepa- 
rate communication  with  the  sea,  but  the 
trunk  line  linked  them  together,  and  in 
that  way  alone  could  the  scattered  centres 
of  civilisation  in  the  heart  of  Africa  be 
united  into  one  country,  and  effectively 
brought  within  the  influence  of  the  British 
Empire." 


THE  ALCOHOL  ENGINE. 


THE  POSSIBILITIES  OF  ALCOHOL  AS  A  FUTURE  SOURCE  OF  POWER, 
THE  INTERNAL-COMBUSTION  ENGINE. 

Elihu  Thomson — Electrical  World. 


AND  ITS  INFLUENCE  ON 


\TK7lTH  the  beginning  of  the  present 
*  *  year,  the  United  States  internal 
revenue  tax  on  denatured  alcohol 
was  removed,  thus  making  the  question  of 
alcohol  fuel  of  immediate  practical  interest 
and  giving  commercial  importance  to  the 
alcohol  motor,  and  a  timely  article  in  the 
Electrical  World,  by  Prof.  Elihu  Thomson, 
discusses  the  modifications  which  the  inter- 
nal-combustion engines  will  probably  un- 
dergo in  order  to  adapt  itself  more  per- 
fectly to  the  new  fuel,  and  takes  a  survey 
of  the  field  of  usefulness  of  the  alcohol 
engine,  particularly  as  an  economical  source 
of  power  in  country  districts. 

"  In  the  ordinary  gasoline  engine  of  to- 
day, such  as  is  employed  in  automobile 
service,  there  is  no  definite  speed  govern- 
ing, and  the  charge  is  introduced  into  the 
engine  by  suction  of  air,  which  carries 
with  it  gasoline  spray  and  vapor.  The  va- 
porizer depends  for  its  action  on  the  suction 
of  the  intake  stroke.  In  some  forms  of 
gas  and  oil  engines  the  fuel  charge  is 
definitely  fed  by  a  fuel  pump,  and  with  the 
hit  or  miss  type  of  governing  the  pump 


charge  is  definitely  set  to  an  amount  which 
will  just  produce  the  proper  combustible 
mixture  with  the  volume  of  air  taken  in 
at  each  intake  stroke.  In  other  cases  the 
effective  stroke  of  the  fuel  supply  pump 
has  been  varied  with  variations  in  amount 
of  air  indrawn,  but  this  becomes  a  very 
difficult  matter  in  the  case  where  the  engine 
is  driven  under  considerable  variations  of 
speed.  For  this  reason,  the  internal  com- 
bustion engine,  either  of  the  four-cycle  or 
two-cycle  type,  as  employed  in  automobile 
and  similar  service,  which  may  demand 
wide  variations  of  speed  and  power,  now 
generally  employs  a  throttled  intake  and  a 
vaporizer  supplying  the  fuel  charge  to  the 
air  just  before  it  enters  the  inlet  valve  or 
passage.  In  the  two-cycle  engine  the  mix- 
ture is  generally  made  before  it  enters  the 
crank  case,  from  which  it  is  expelled  in  the 
scavenging  stroke  to  drive  out  the  exhaust 
gases  and  take  their  place  within  the  cylin- 
der, ready  for  compression  and  explosion. 

"  With  gasoline  as  a  fuel,  which  vaporizes 
at  ordinary  atmospheric  temperatures, 
warming  of  the  vaporizer  or  the  entering 
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air  has  been  resorted  to  only  in  special 
cases,  but  the  difficulty  of  obtaining  grades 
of  gasoline  of  the  lowest  boiling  points 
together  with  the  variation  in  effect  when 
the  outside  temperature  is  low  is  tending 
to  compel  attention  to  the  need  of  a  warmed 
vaporizer.  This  is  all  the  more  so  when 
engines  of  enlarged  capacity  are  used.  If 
the  fuel  in  the  vaporizer  is  of  higher  boiling 
point,  the  vaporization  is  then  rendered 
effective  by  simply  raising  the  temperature 
of  the  vaporizer,  or  raising  the  temperature 
of  the  fuel  as  it  enters  the  air  with  which 
it  is  mixed;  or  while  raising  the  tempera- 
ture of  the  fuel  also  raising  the  tempera- 
ture of  the  air  somewhat  so  that  it  may 
the  more  easily  take  up  and  carry  the  vapor 
of  the  less  volatile  fuel. 

"  In  the  case  of  denatured  alcohol,  which 
it  is  hoped  may  become  available  at  a 
reasonable  price  before  long,  the  same  form 
of  vaporizer  as  that  used  with  gasoline 
will  satisfy  the  conditions,  except  that  it 
will  receive  a  preliminary  heating  so  as  to 
confer  upon  the  alcohol  vapor  the  same 
degree  of  volatility  as  is  possessed  by  gaso- 
line at  ordinary  temperatures.  In  the  same 
way,  by  raising  the  temperature  of  the 
vaporizer  still  more,  it  is  quite  possible  to 
use  liquid  fuel  of  much  higher  boiling  point, 
or  even  kerosene  oil.  The  writer  has, 
in  fact,  repeatedly  run  an  engine  with  the 
vaporizer  arranged  to  have  its  temperature 
controlled,  and  employed  gasoline,  alcohol 
and  kerosene  oil  interchangeably.  An  en- 
gine starting  cold  with  an  arrangement  for 
allowing  the  exhaust  gases  to  heat  the 
vaporizer  may  burn  a  small  amount  of  gaso- 
line at  the  start,  and  on  the  attainment  of 
a  temperature  sufficient  to  vaporize  alcohol, 
the  alcohol  may  be  gradually  turned  into 
the  vaporizer,  and  if  the  arrangement  is 
such  as  to  still  further  increase  the  tem- 
perature of  the  vaporizer,  kerosene  oil  may 
finally  replace  the  alcohol.  But  it  is  hoped 
that  it  will  not  be  necessary  to  go  so  far. 

"  It  will  doubtless  take  considerable  time, 
possibly  two,  three  or  more  years,  before 
the  arrangement  or  organization  for  the 
production  and  distribution  of  the  denatured 
spirit  is  sufficiently  perfected  to  give  us  the 
product  at  a  price  which  will  compete 
with  that  of  gasoline  in  the  denser  popu- 
lated districts  where  the  methods  of  dis- 
tribution of  the  oil  products,  are  already 


in  a  high  state  of  development.  In  the 
more  sparsely  populated  districts,  however, 
where,  on  account  of  the  distances  for  dis- 
tribution and  inconvenience  of  storage  gaso- 
line now  commands  an  advanced  price,  it 
should  not  be  long  before  denatured  spirit 
should  be  able  to  compete.  It  is  fortunate 
that  in  spite  of  the  considerably  less  heat 
value  possessed  by  alcohol,  as  compared 
with  any  of  the  oil  products  such  as  gaso- 
line, the  efficiency  of  the  engine  may  be 
increased  in  the  case  of  the  alcohol  by  in- 
creasing the  compression  so  as  to  make  up 
the  difference.  The  limit  of  compression 
in  the  ordinary  type  of  engine  is  naturally 
dependent  upon  the  pre-ignition  point  of 
the  charge  during  compression,  and  inas- 
much as  there  is  always  a  certain  amount 
of  the  prior  heated  exhaust  gas  mixed  with 
the  new  charge,  while  the  cylinder  walls  are 
also  necessarily  at  a  considerably  higher 
temperature  than  is  the  water  in  the  jacket- 
ing, or  than  is  the  radiating  metal  where 
air  cooling  is  employed,  it  is  obvious  that 
pre-ignition,  when  the  heavier  vapors  are 
employed,  must  be  regarded  as  setting  the 
limit  of  compression  which  is  feasible. 
Upon  this  degree  of  compression,  however, 
the  efficiency  of  the  engine  in  large  measure 
depends.  With  the  employment  of  alcohol 
the  compression  may  be  so  raised  that  two 
things  are  accomplished:  first,  there  is  a 
greater  extraction  of  energy  on  expansion, 
resulting  in  a  cooler  exhaust;  second,  the 
cooler  gas  which  remains  in  the  cylinder 
and  is  mixed  with  the  new  charge  results 
in  further  rendering  pre-ignition  improbable. 
It  is  true  also  that  such  a  mixture  would 
stand  higher  temperature  of  the  walls  of 
the  combustion  space  without  pre-igniting ; 
consequently  an  alcohol  engine  can  be  run 
with  the  water  boiling  vigorously  in  its 
water  jacket,  a  condition  which  almost 
invariably  leads  to  pre-ignition  difficulties 
with  oil  engines  or  gasoline  engines  unless 
the  compression  be  kept  quite  low.  It  was 
noted  in  the  Banki  experiments  that  with 
oil  engines  the  introduction  of  a  certain 
amount  of  water  in  the  form  of  steam  or 
spray  along  with  the  fuel  charge  increased 
the  efficiency  of  the  engine.  The  commer- 
cial alcohol  in  any  case  will  contain  from 
5  per  cent,  to  10  per  cent,  of  water,  and  in 
the  writer's  experiments  there  was  a  tol- 
erance of  15  per  cent,  to  20  per  cent;  or  in 


REVIEW  OF  THE  ENGINEERING  PRESS. 


787 


other  words,  about  80  per  cent,  alcohol 
could  be  used.  Below  that  point  the 
ignition  became  somewhat  irregular. 

"There  is  no  need  to  dwell  here  upon 
the  superior  safety  of  alcohol  owing  to  its 
higher  boiling  point  and  its  condition  of 
being  perfectly  miscible  with  water  in  all 
proportions.  It  is  probable  that  the  first 
development  in  the  use  of  alcohol  as  a 
fuel  for  internal  combustion  engines  will 
take  place  in  farming  districts  or  remote 
districts  where  gasoline  itself  is  very  high 
in  price.  It  is  also  probable  that  at  first 
the  engines  may  be  used  with  mixtures 
of  alcohol  and  gasoline  in  varying  percent- 
ages with  a  gradual  increase  in  the  percent- 
age of  alcohol  as  its  price  goes  down  and 
the  price  of  gasoline  rises.  In  this  way  a 
gradual  adaptation  of  the  conditions  may 
take  place  and  the  present  production  of 
gasoline  be  spread  over  a  fuel  consumption 
of  very  much  larger  amount.  The  intro- 
duction of  alcohol  may,  therefore,  be 
said  to  practically  make  it  possible  to  ex- 
tend the  use  of  gasoline.  There  is,  of 
course,  at  present  a  field  for  the  appli- 
cation of  alcohol  engines  in  such  places 
as  Cuba,  which  already  possesses  cheap 
alcohol  fuel,  these  engines  often  being 
employed  for  driving  dynamos  for  light- 
ing or  power  transmission  upon  plan- 
tations or  upon  country  estates,  and  it  can 
confidently  be  expected  that  as  soon  as  the 
conditions  are  such  that  the  price  of  alcohol 
in  the  United  States  is  brought  down  to 
a  figure  as  low  as  that  of  gasoline  in  any 
section,  a  great  opening  for  the  use  of 
alcohol  engines  will  be  made.  It  would 
certainly  seem  to  be  an  ideal  engine  for  use 
in  agricultural  districts  for  farm  machinery 
and  the  like.  It  is  quite  probable  that  in 
districts  where  even  water  for  cooling  is 


scarce,  air  cooling  may  be  resorted  to  with 
perfect  success.  At  the  same  time  alcohol 
would  relieve  boat  propulsion  by  the  in- 
ternal combustion  engine  of  a  considerable 
proportion  of  its  dangers  when  gasoline  or 
highly  volatile  hydrocarbons  are  used. 

"As  a  fuel  for  the  operation  of  small 
or  moderate  capacity  isolated  plants,  alcohol 
will  undoubtedly  find  extended  application. 
As  such  plants  will  run  for  a  number  of 
hours  at  least,  after  starting,  the  question 
of  preliminary  heating  of  the  vaporizer 
will  not  constitute  a  disadvantage  of  any 
moment.  The  preheating  can  be  accomp- 
lished in  a  minute  or  two  without  any  risk 
by  separately  heating  a  mass  of  metal  (as 
by  an  alcohol  torch)  and  placing  it  in  con- 
tact with  the  metal  of  the  vaporizer  itself, 
and  the  heated  metal  piece  may  be  made  to 
jacket  or  closely  surround  the  vaporizer 
with  considerable  surface  in  contact  with 
the  same  and  if  needed  its  outer  exposed 
surface  be  covered,  permanently  or  tem- 
porarily, by  a  non-conductor  of  heat  such 
as  asbestos.  Electric  ignition  of  the  make- 
and-break  type  or  of  the  usual  jump  spark 
type  may,  as  with  gasoline,  be  applied. 
There  would  be  no  possibility  of  interrup- 
tion due  to  freezing,  as  is  the  case  when 
gasoline  carries  a  little  water,  which  later 
congeals  in  the  passages.  Moreover,  since 
the  alcohol  engine  can  be  used  with  the 
jacket  water  at  boiling  temperatures,  the 
heat  of  the  jacket,  supplemented  as  it  can 
be  by  the  exhaust  gases  applied  to  further 
heat  or  to  boil  water  or  vapor,  may  be  used 
in  winter  for  steam  heating  or  hot  water 
heating,  either  alone  or  in  conjunction 
with  existing  plants  for  that  purpose. 
There  is  no  need  to  dwell  upon  these  possi- 
bilities, all  so  conducive  to  economy  of 
application  of  the  fuel." 


CANADIAN  SILVER  MINES. 


AN  ACCOUNT  OF  THE  DISCOVERY  OF  THE  MINES  AT  COBALT,  ONTARIO,  AND  A  DESCRIPTION 

OF  THEIR  PRESENT  CONDITION. 

W.  J.  Blair — Engineering  Society  of  the  School  of  Practical  Science,  Toronto, 


'  I  *HE  recent  flurry  in  Nipissing  mining 
stock  has  directed  popular  attention 
to  the  district  where  these  properties 
are  located,  and  it  will  therefore  be  of  in- 
terest to  read  a  description  of  the  Cobalt 
region  and  the  present  condition  of  the 


mines  there,  as  given  by  Mr.  W.  J.  Blair, 
in  a  paper  before  the  Engineering  Society 
of  the  School  of  Practical  Science,  Toronto, 
and  reprinted  in  the  Canadian  Mining 
Review. 

"The  town  of  Cobalt  is  situated  in  the 
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Township  of  Coleman,  about  five  miles 
from  Lake  Temiscaming.  It  is  on  the  new 
Government  railway,  The  Temiscaming  and 
Northern  Ontario,  one  hundred  and  three 
miles  from  North  Bay  and  nearly  straight 
north  from  Toronto,  three  hundred  and 
thirty  miles.  These  rare  deposits  of 
valuable  mineral  lay  from  decade  to  decade 
within  a  very  short  distance  of  this  large 
lake,  so  well  known  to  the  earliest  voya- 
geurs  and  frontier  missionaries.  They  are 
within  four  miles  of  a  wagon  road  used 
for  a  quarter  of  a  century  by  the  Hudson's 
Bay  Company,  between  the  Montreal  River 
and  Lake  Temiscaming.  It  is  twenty  years 
since  the  meridian  which  forms  the  east 
boundary  of  the  township  of  Coleman  was 
run  by  O.  L.  S.  Niven,  and  nearly  as  long 
since  C.  D.  Bowman,  O.  L.  S.,  subdivided 
the  township  of  Bucke,  which  adjoins  Cole- 
man on  the  north.  Both  these  surveys  were 
within  a  mile  of  Cobalt.  For  many  years 
lumbering  operations  were  carried  on  right 
on  top  of  these  deposits.  In  fact  camps 
were  built  within  a  stone's  throw  of  a  spot 
where  over  $1,000  worth  of  nuggets  of 
native  silver  were  picked  off  the  surface. 
But  it  was  left  until  July,  1903,  for  the 
first  real  discovery  of  mineral  in  the  Cobalt 
district  to  be  made. 

"  It  was  made  by  two  men  connected 
with  the  construction  of  the  Temiscaming 
Railway,  the  spot  afterwards  becoming  The 
McKinley-Darragh  Mine,  after  the  dis- 
coverers. This  claim  was  not  surveyed  nor 
recorded  at  the  time.  Other  discoveries 
made  during  the  same  year  were  the  La 
Rose  vein,  the  Little  Silver  vein,  and  the 
large  vein  on  Cobalt  Hill.  No  develop- 
ment work  was  attempted  during  1903. 
An  examination  of  the  deposits  and  the 
immediate  vicinity  was,  however,  made 
under  the  direction  of  the  Bureau  of  Mines, 
and  this  examination  showed  that  they 
were  extremely  rich.  As  a  consequence  a 
careful  geological  survey  of  the  district  was 
begun  in  the  spring  of  1904,  and  instruc- 
tions issued  for  the  survey  of  Coleman 
Township. 

"  With  the  opening  of  spring,  a  half 
dozen  or  so  prospectors  were  attracted 
to  the  locality  and  two  important  dis- 
coveries were  made  in  the  month  of  May. 
These  are  on  Mining  Location  J.  B.  6,  and 
J.  B.  7,  and  are  what  are  now  known  as 


the  Trethewey  mine.  No  other  discoveries 
are  noted  until  July  of  the  same  year,  when 
we  have  those  in  the  immediate  locality 
of  Cross  Lake.  A  few  weeks  later  the 
first  discoveries  were  made  in  what  is  now 
known  as  the  Kerr  and  Giroux  Lake  Belt. 
This  brings  us  to  October,  1904. 

"Up  to  this  time,  no  development  had 
been  done  except  on  those  discoveries  men- 
tioned as  having  been  made  in  1903,  and 
on  the  vein  on  J.  B.  7.  The  steel  on  the 
Temiscaming  Railway  did  not  reach  Cobalt 
until  late  in  October,  and  it  was  some  time 
after  this  before  the  first  car  of  ore  was 
sent  to  the  sampler.  The  winter  of  1904-05 
saw  things  progress  quietly  at  Cobalt.  On 
the  properties,  when  development  was 
started,  work  was  carried  on  steadily,  and 
occasional  shipments  made.  With  the 
spring  of  1905,  however,  things  put  on  a 
new  appearance.  The  mining  world  had 
heard  a  little  of  Cqbalt,  and  outsiders  began 
to  come  in.  Prospecting  began  in  earnest 
and  new  properties  were  opened.  De- 
veloped properties  began  to  prepare  for 
more  extensive  operations.  The  town  of 
Cobalt  began  to  grow.  The  obstacles  which 
nature  had  put  in  the  way  were  met  and 
overcome.  It  might  be  said  that  up  to 
this  time,  the  discoveries  made  were  ac- 
cidental; at  any  rate  all  had  been  made  on 
the  bare  exposed  rock.  Systematic  work, 
trenching  and  clearing  away  moss,  etc.,  was 
then  begun  and  throughout  the  known 
mineral  area  discoveries  of  proven  value 
are  now  numerous. 

"At  present  the  following  are  shipping 
mines.  For  their  relative  location  a  map 
of  the  locality  may  be  consulted:  The 
Buffalo  mines,  (Dennison),  the  O'Brien 
mines,  the  Earle  mines,  the  New  Ontario 
(Trethewey),  the  Savage  mines,  the  Temis- 
caming and  Hudson  Bay,  the  McKinley 
and  Darragh,  the  Violet  mine,  McLeod  and 
Glendinning,  the  Watts,  the  Victoria,  the 
University,  the  Silver  Leaf,  the  White- Sil- 
ver, the  Kerr  Lake  Mining  Co.  (Jacobs), 
the  Drummond  Mining  Co.,  the  La  Rose, 
the  McLeod-Lawson. 

"  Besides  these,  there  are  some  five  or 
six  other  properties  which  are  in  early 
stages  of  development,  but  which  can 
hardly  yet  be  considered  shippers.  As  to 
the  value  and  quantity  of  the  output,  the 
writer  is  not  in  a  position  to  state  with  any 
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exactness.  It  would  not  be  extravagant  to 
place  the  value  at  from  $2,500,000  to  $3,000,- 
000,  and  the  average  value  per  ton  at  $800 
to  $1,000.  This  would  give  in  the  neigh- 
borhood of  3,500  tons,  or  at  20  tons  to  the 
car  load,  175  car  loads. 

"  It  is  not  the  purpose  of  this  paper  to 
enter  into  the  geology  of  the  district.  A 
complete  description  of  this  is  given  in  the 
recently  published  report  of  the  Bureau  of 
Mines,  Part  II.  The  ore  practically  occurs 
in  small  veins  of  white  or  pink  calcite  in 
a  slaty  conglomerate  rock  of  the  Huronian 
series.  A  few  veins  are,  however,  found 
in  the  adjoining  diabase.  The  metals  oc- 
curring in  economic  quantities  in  these 
ores  are  arsenic,  cobalt,  nickel  and  silver. 
Other  metals  which  have  been  found  asso- 
ciated with  these  in  the  same  veins  are 
bismuth,  copper,  iron,  lead,  zinc  and  gold. 
The  ore  bodies  are  so  variable  in  their  com- 
position that  it  is  difficult  to  give  even 
approximately  the  percentages  of  the  metal. 
However,  taking  averages  off  car  lots,  we 
may  quote  the  following:  Silver,  2  per 
cent,  to  12  per  cent;  cobalt,  3  per  cent,  to 
15  per  cent;  nickel,  3  per  cent  to  15  per 
cent ;  arsenic,  30  per  cent,  to  60  per  cent. 

"  Those  who  are  familiar  with  the  history 
of  the  Cobalt  camp  and  what  has  been 
accomplished  there,  have  no  fear  of  its 
future.  However  cautious  the  experiences 
of  other  camps  in  Northern  Ontario  would 
teach  us  to  be,  there  can  be  absolutely  no 
doubt  that  Cobalt  is  a  reality.  It  has  al- 
ready been  proven  so.  The  greatest  depth 
that  has  been  reached  by  any  shaft  is  at 
the  La  Rose  mine,  where  they  have  gone 
to  a  depth  of  185  feet  (or,  according  to 
latest  reports,  300  feet).  This  alone,  so 
far  as  this  property  is  concerned,  proves 
its  value  to  be  in  the  millions,  while  the 
diamond  drill  has  shown  that  185  feet  is 
far  above  the  known  depth  of  mineral. 
There  are  several  other  shafts  down  to  a 
depth  of  100  feet,  and  they  show  no  sign 
whatever  of  giving  out. 

"Up  to  the  present,  practically  all  the 
ore  has  gone  to  New  York  City  and  to 
Newark,  N,  J.  It  is  shipped  in  sacks  con- 
taining from  75  to  150  pounds.  This  unique- 
ore  presents  very  many  difficulties  to  the 
smelter.  The  peculiar  combination  of  co* 
bait  and  nickel  causes  the  greatest  trouble, 


and  this  is  augmented  by  the  presence  of 
arsenic.  Owing  to  this  fact,  up  to  the 
present,  the  producers  have  not  been  able 
to  realize  the  full  amount  of  silver  values. 
They  have  been  able  to  realize  very  little 
on  the  cobalt  and  nickel,  and  nothing  at 
all  on  the  arsenic  and  other  metals  above 
mentioned.  The  greatest  problem  that  con- 
fronts the  mines  at  present,  then,  is  the 
economical  smelting  and  refining  of  these 
products. 

"The  question  is  often  asked,  What  is 
the  likelihood  of  the  mineral  area  widening 
so  as  to  extend  for  several  miles  on  all 
sides  of  Cobalt?  Like  many  other  questions 
asked  about  these  deposits,  the  answer 
must  be  one  which  leaves  the  enquirer 
without  any  added  information.  The  con- 
glomerate rock  wherein  the  mineral  most 
frequently  occurs  at  Cobalt  is,  roughly 
speaking,  the  country  rock  for  fifty  miles 
on  all  sides.  This  will  seem  encouraging  to 
the  prospector  who  is  just  starting  in,  and 
yet  perhaps  is  not  much  of  a  comfort  to 
the  many  who  spent  the  summer  of  1905 
with  shovel  and  pick  and  hammer  and  drill 
on  the  rocks  of  Temiscaming.  Cobalt 
bloom,  and  in  most  cases  the  ore  cobalt 
(smaltite),  have  been  found  in  the  follow- 
ing places,  viz.:  west  side  of  Bay  Lake 
(near  Trout  Lake)  ;  on  the  east  side  of 
the  Montreal  River,  near  Bay  Lake  in  Lot 
19,  Concession  IV.,  Coleman  Township, 
close  to  Bay  Lake;  in  very  many  places  in 
Bucke  Township;  in  the  townships  of 
Firstbrook,  Dymond,  Hudson,  and  Lorrain, 
in  several  places  in  Lots  9  and  10,  Conces- 
sion VL,  Ingram,  and  in  the  unsurveyed 
territory  north  of  the  Townships  of  Ingram 
and  Pense.  It  is  also  reported  that  the 
same  indications  have  been  found  near 
Lake  Kenogami,  north  of  the  Township  of 
Burt.  From  this  it  would  appear  that  the 
field  is  likely  to  be  very  large.  However, 
nothing  of  value  has  been  proved  in  the 
case  of  these  last  mentioned  discoveries, 
and  none  of  them  appear  to  run  above  a 
few  ounces  per  ton  in  silver  values.  These 
facts,  however,  ought  to  encourage  rather 
than  to  discourage,  when  we  remember  that 
the  first  discovery  of  mineral  on  Lake 
Temiscaming  was  mac  1  over  a  century  ago, 
and  is  probably  what  is  now  known  as 
Wright's  Mine  on  the  east  shore." 


FLOOD  CONTROL  AND  WATER  SUPPLY. 


A  PROJECT  WHICH  PROVIDES  FOR  THE  CONTROL  OF  THE  PASSAIC  RIVER  AND  THE  CONSER- 
VATION OF  ITS  WATER  SUPPLY. 

Morris  R.  Sherrerd — New  Jersey  Sanitary  Association. 


NORTHERN  "  New  Jersey  is  well 
favored  in  its  sources  of  potable 
water,  some  of  which  have  been 
so  drawn  on  that  most  of  the  communities 
there  are  fairly  supplied  for  the  present.  But 
in  the  future  a  more  complete  utilization  of 
the  available  supplies  will  be  necessary,  and  a 
recent  project  not  only  promises  to  provide 
an  amount  of  water  amply  sufficient  for 
many  years  to  come,  but  at  the  same  time 
furnishes  an  effective  means  for  controlling 
the  floods  of  the  Passaic  River,  which  have 
already  done  so  much  damage,  and  which 
would  be  even  more  costly  in  the  future, 
as  the  valley  becomes  more  densely 
populated. 

The  broad  features  of  this  project,  which 
provides  for  a  dam  at  Mountain  View, 
thus  creating  a  reservoir  covering  part  of 
Pompton  Plains,  on  the  Pompton  branch 
of  the  Passaic  River,  are  well  described  in 
a  paper  read  by  Mr.  Morris  R.  Sherrerd, 
before  the  New  Jersey  Sanitary  Associa- 
tion, and  reprinted  in  The  Engineering 
Record. 

"  For  many  years  the  possibility  of  the 
conservation  of  the  waters  of  the  Passaic 
River,  both  for  power  and  water  supply 
purposes,  has  been  discussed,  and  many 
reports  have  been  made  on  the  subject, 
particularly  in  connection  with  the  Geolo- 
gical Survey  of  New  Jersey,  but  u  was 
not  until  the  devastation  which  was  oc-' 
casioned  by  the  recent  disastrous  floods  on 
the  Passaic  River,  namely,  those  of  March, 
1902,  and  October,  1903,  made  the  question 
of  flood  control  one  of  sufficient  importance 
to  warrant  a  thorough  investigation  of  the 
possibility  of  such  control,  that  the  subject 
received  as  much  attention  as  its  importance 
deserved.  The  field  work  of  the  Passaic 
River  Flood  District  Commission  is  com- 
pleted, and  careful  surveys  to  determine  the 
cost  of  the  construction  of  a  dam  at  Moun- 
tain View,  N.  J.,  both  on  the  basis  of  flood 
control  and  conservation  of  water,  have 
been  finished.  The  compilation  of  these 
data  in  satisfactory  shape  for  presentation 
to  the  public  is  still  in  progress  and,  there- 


fore, it  would  be  somewhat  premature  to 
do  more  than  give  a  general  outline  of 
what  the  possibilities  are  in  connection  with 
the  subjects  under  investigation. 

"Any  adequate  plan  for  flood  control 
on  the  Passaic  River  must  of  necessity 
provide  sufficient  storage  to  hold  back  and 
retard  the  flood  discharge  through  the 
lower  valley  below  Little  Falls  so  that  the 
amount  of  water,  which  is  allowed  to  pass 
down  the  river,  may  safely  be  carried  by 
a  reasonable  adjustment  of  the  present 
restricted  channel. 

"  In  the  report  of  the  Northern  New 
Jersey  Flood  Commission  submitted  to  the 
Legislature  in  March,  1904,  this  whole 
subject  was  thoroughly  discussed  and  the 
conclusion  of  the  Commission  was  that 
while  the  construction  of  a  reservoir  with 
a  dam  at  Mountain  View  of  sufficient 
height  for  flood  control  purposes  was  es- 
timated to  cost  $3,460,000,  which  would 
be  about  $900,000  more  than  the  cost  of  the 
construction  of  a  retarding  reservoir  with 
a  dam  located  at  Little  Falls,  still  the  for- 
mer location  would  lend  itself  so  admirably 
to  conservation  purposes  that  it  would  be 
a  much  more  satisfactory  location  and 
eventually  work  out  much  more  economic- 
ally than  the  Little  Falls  plant." 

As  the  cities  of  this  part  of  New  Jersey 
already  have  a  supply  of  water  sufficient  for 
their  present  needs,  they  can  hardly  be  ex- 
pected to  finance  this  project  now,  but  as 
the  matter  is  one  affecting  the  prosperity 
of  the  State  as  a  whole,  it  is  proposed 
that  the  State  shall  issue  bonds  to  provide 
funds  for  the  undertaking.  This  would  be 
possible,  under  the  State  constitution,  if  the 
interest  and  sinking  fund  for  such  bonds 
be  taken  care  of  without  pledging  the 
State's  revenues,  and  provided  that  a  law 
covering  this  special  case  be  passed  by  a 
majority  vote  of  the  people  of  the  entire 
State. 

"  The  essential  requisite  for  making  an 
immediate  development  or  conservation  of 
water  on  the  Passaic  River  self-sustaining 
it  to  procure  at  once  a  customer  for  the 
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water  which  can  be  so  cheaply  stored. 
Since  the  cities  of  New  Jersey  in  this 
vicinity  are  now  supplied,  but  since  their 
needs  will  gradually  increase,  if  an  immedi- 
ate customer  can  be  found  outside  of  these 
cities,  it  would  be  essential  that  such  cus- 
tomer should  only  be  supplied  for  a  limited 
time  and  with  a  decreasing  quantity.  These 
conditions  are  exactly  met  by  the  present 
situation  in  New  York  City's  water  supply. 

"  It  is  true,  as  shown  in  reports  on  the 
water  question  in  New  York,  that  the 
present  draft  on  its  available  reservoirs  is 
now  from  40  to  50  million  gallons  per  day 
above  the  maximum  yield  of  its  watershed 
developments,  based  on  recent  dry  years. 
This  deficiency  will  rapidly  increase,  and 
unless  stringent  measures  are  resorted  to 
to  reduce  the  consumption  this  ratio  of  in- 
crease will  approximate  10  million  gallons 
per  day  per  year,  so  that  at  the  end  of  five 
years  the  deficiency  will  be  in  the  neighbor- 
hood of  100  million  gallons  per  day.  It 
is  also  variously  estimated  that  no  ad- 
ditional water  will  be  available  from  the 
new  sources  of  supply  for  New  York  City 
in  from  six  to  ten  years. 

"From  the  above  it  seems  to  be  a  fair 
deduction  that  New  York  could  reasonably 
afford  to  pay,  as  an  insurance  against  a 
water  famine,  on  the  basis  of  say  $25  per 
million  gallons  for  an  available  supply  of 
100  million  gallons  per  day,  which  it  might 
demand  for  immediate  delivery.  This 
would  amount  to  over  $900,000  per  year, 
and  upon  a  five  per  cent,  capitalization 
would  seem  to  justify  an  expenditure  of  18 
million  dollars. 

"The  Pompton  Plains  reservoir,  with  a 
capacity  for  the  supply  of  200  million  gal- 
lons per  day,  will  cost  about  6  million 
dollars,  and  it  would  of  course  be  necessary 
that  some  pipe  line  be  constructed  to  de- 
liver a  temporary  supply  to  New  York 
City.  This  part  of  the  suggested  plan  has 
not  been  worked  out  in  detail,  but  may  be 
roughly  stated  as  possible  of  accomplish- 
ment for  a  further  expenditure  of  five 
million  dollars  for  pipe  line,  the  route  of 
which  should  be  so  selected  at  to  make 
at  least  three-fourths  of  its  length  available 
for  distribution  within  the  New  Jersey  ter- 
ritory. The  construction  work  of  the 
Pompton  Plains  scheme  could  be  finished 
within  two  years. 


"  It  may  safely  be  said  that  nowhere 
within  50  miles,  and  possibly  not  within 
100  miles  of  New  York  City,  can  a  large 
storage  of  potable  water  be  obtained  at 
so  little  cost  per  million  gallons  as  would 
be  the  case  from  storage  on  Pompton 
Plains.  The  available  storage  by  the  Moun- 
tain View  dam  from  a  drainage  area  of 
380  square  miles,  reserving  sufficient  capa- 
city in  the  reservoir  for  flood  control, 
would  still  be  in  the  neighborhood  of  60 
billion  gallons.  Comparing  this  with  the 
Pequannock  supply  for  the  city  of  Newark,, 
the  drainage  area  is  about  six  times  as 
great  and  the  capacity  slightly  more  than 
six  times  that  of  the  storage  reservoirs 
in  the  Pequannock  watershed.  The  yield 
from  the  Pequannock  has  been  carefully 
measured,  and  with  its  present  storage  is 
sufficient  for  a  yield  of  50  million  gallons 
per  day.  If  the  same  ratio  of  yield  is 
applied  to  the  Pompton  Plains  reservoir 
it  will  give  a  total  yield  of  300  million  gal- 
lons per  day.  The  storage  reservoir  in 
the  Pompton  Plains  scheme,  being  at  the 
lower  end  of  the  watershed,  would  give 
a  more  complete  development  and  a  higher 
yield  than  is  the  case  on  the  Pequannock. 
It  is,  therefore,  safe  to  say  that  the  yield 
at  Mountain  View,  even  with  the  diversion 
of  the  Pequannock,  which  is  in  the  same 
watershed,  would  still  be  sufficient  to  give 
280  million  gallons  per  day,  and  possibly 
as  high  as  300  million  gallons  for  the 
driest  year.  And  if  80  million  gallons  of 
this  development  were  allowed  to  discharge 
down  the  Passaic  River,  which  would  be 
augmented  by  the  natural  flow  of  the  waters 
of  the  West  branch,  the  low  flow  of  the 
Passaic  at  Little  Falls  and  at  Great  Falls 
would  be  increased  above  its  present  flow, 
and  there  would  still  be  left  for  sale  or 
actual  diversion  from  the  Mountain  View 
development  200  million  gallons  of  water 
per  day.  If  this  could  be  obtained  for  six 
million  dollars,  the  cost  would  be  $30,000 
per  million  gallons  for  the  Pompton  Plains 
storage  as  against  the  cost  of  about  $80,000 
per  million  gallons  for  the  50-million-gallon 
development  on  the  Pequannock,  which  is 
considered  to  be  an  exceedingly  reasonable 
cost.  For  the  new  supply  for  New  York 
City  which  is  being  obtained  from  the 
Catskill  watershed  this  relative  cost  will 
be  $200,000  per  million  gallons  developed, 


THE  ENGINEERING  MAGAZINE. 


792 

and  for  the  new  supply  for  Jersey  City  it 
approximates  $100,000  for  its  50-million- 
gallon-per-day  development. 

"  Summing  up  the  above,  an  expenditure 
of  11  million  dollars  is  needed  to  accom- 
plish flood  control  and  the  conservation 
of  at  least  200  million  gallons  of  potable 
water  per  day,  for  which  it  should  be  possi- 
ble to  obtain  an  immediate  customer  for 
100  million  gallons  and  an  annual  revenue 
of  $900,000  and  as  the  needs  of  New  York 
City  would  gradually  be  supplied  by  its 
own  works,  the  cities  of  New  Jersey  would 
become  customers  of  the  State.  As  the 
prices  received  from  this  latter  source 
would,  of  course,  be  much  higher  than  that 
charged   for  an  insurance  supply,  there 


would  only  be  a  few  years  intervening  bej 
tween  the  termination  of  contract  with 
New  York  City  and  the  time  when  the  New 
Jersey  cities  would  be  returning  an  ade- 
quate income  to  pay  the  interest,  sinking 
fund  and  cost  of  operation  of  the  plant. 
By  a  proper  financing  of  the  scheme,  it 
would  seem  to  be  susceptible  of  the  crea- 
tion of  a  surplus  sinking  fund  during  the 
early  period,  supplemented  by  the  increas- 
ing earnings  in  the  later  period,  which 
would  adequately  provide  for  the  retirement 
of  bonds  issued  for  the  first  cost  at  the  end 
of  35  years,  particularly  as  a  portion  of 
the  first  cost  will  be  provided  for  by  as- 
sessments for  benefits  to  be  derived  from 
flood  control." 


THE  HELION  INCANDESCENT  LAMP. 

A    DESCRIPTION   OF   AN   ELECTRIC   LAMP   HAVING   A  NON-METALLIC    FILAMENT  OF 

HIGH  EFFICIENCY. 


Prof.  H.  C.  Parker  aud  Walter  G. 

LAST  month  attention  was  drawn,  in 
these  columns,  to  the  recent  rapid 
development  in  methods  of  electric 
illumination,  several  of  the  new  lamps  be- 
ing described,  and  now  still  another  in- 
candescent lamp  has  come  to  the  front, 
which  possesses  some  remarkable  charac- 
teristics, and  of  which  an  account  was 
given  in  a  paper  by  Prof.  H.  C.  Parker 
and  Mr.  Walter  G.  Clark,  before  a  joint 
meeting  of  the  American  Physical  Society 
and  the  American  Association  for  the 
Advancement  of  Science. 

This  lamp,  to  which  the  name  of 
"  Helion "  has  been  given  on  account  of 
the  resemblance  of  its  spectrum  to  that 
of  the  sun,  was  developed  in  the  physical 
laboratories  of  Columbia  University.  The 
filaments  of  these  lamps,  while  not  metal- 
lic, can  yet  be  operated  at  a  specific  con- 
sumption of  one  watt  per  candle  at  a  tem- 
perature which  is  much  below  that  of  met- 
allic filaments  when  operated  at  this 
efficiency. 

"  The  Helion  filament  is  composed  largely 
of  silicon  which  is  reduced  and  deposited, 
together  with  the  other  materials,  under 
very  exact  conditions.  The  base  which  is 
being  used  at  present  is  a  special  carbon 
filament,  on  which  the  necessary  deposit  is 
made.    The  filament  is  mounted  within  a 
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globe  which  is  then  pumped  out,  much  the 
same  as  with  the  ordinary  carbon  lamp. 
When  current  is  applied,  the  first  noticeable 
characteristic  is  the  white  light  radiated 
from  the  filament  at  a  current  density  at 
which  the  carbon  filament  would  be  radia- 
ting only  red  rays.  The  next  characteris- 
tic is  the  whiteness  of  the  light,  and  the 
high  luminous  efficiency  of  the  filament  at 
its  normal  current  density,  and  next  the 
overload  or  extra  current  which  it  will 
carry  without  breaking  down.  The  fila- 
ment, while  not  metallic  in  the  proper  sense, 
shows  a  metallic  characteristic  in  that  it 
is  possible  to  fuse  parts  of  it  together 
very  much  the  same  as  is  done  with  a 
metallic  filament. 

"  In  early  experiments  with  the  filament 
it  was  noticed  that  a  point  of  maximum 
candle  power  could  be  reached,  and  that 
further  increase  in  current  apparently  did 
not  result  in  a  proportional  increase  in 
light.  This  has  been  borne  out  by  pyro- 
meter measurements,  which  show  that  the 
candle  power  increases  with  the  tempera- 
ture in  practically  a  direct  ratio  up  to  a 
temperature  (black  body  temperature)  of 
approximately  1,720  degrees,  at  which  point 
the  curve  flattens  down,  until  it  is  prac- 
tically flat  at  1,800  degrees.  In  some  experi- 
ments to  determine  the  overload  which  the 
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filament  would  carry,  the  power  applied 
has  been  increased  by  100  per  cent,  after 
the  point  of  apparent  maximum  brilliancy 
had  been  reached,  the  filament  carrying  the 
overload  without  rupture. 

"A  curve  is  given  showing  that  the  tem- 
perature-coefficiency  of  the  filament  is  at 
first  negative;  the  resistance  of  the  fila- 
ment drops  from  32^4  ohms  at  1,125° 
temperature,  to  26^  ohms  at  1,375°,  then 
increases  to  27  ohms  at  1,720°,  and  has 
a  slight  negative  coefficiency  beyond  this 
point.  The  test  shown  on  this  particular 
<curve  was  made  on  a  short  section  of  a 
^regular  filament.  It  will  be  noticed  that 
*the  change  from  the  positive  temperature 
*coefficiency  to  a  negative  coefficiency,  takes 
lpla.ce  at  practically  the  point  at  which  the 
ratio  of  temperature  to  candle  power  makes 
>its  greatest  change.  The  change  occurring 
cat  this  point  would  seem  to  indicate  that 
;-a  molecular  alteration  had  taken  place  in 
>the  filament,  but  if  this  is  so,  it  would 
..appear  that  the  same  change  occurs  in  a 
reverse  order  as  the  temperature  is  reduced, 
for  when  the  filament  is  allowed  to  cool 
and  power  again  applied,  the  same  charac- 
teristics are  observed. 

"  The  amount  of  overload  the  filament 
*  will  withstand  is  well  shown  in  a  lamp 
where  long  copper  wires  were  used  to 
place  a  small  loop  filament  into  the  middle 
of  the  lamp  bulb.  The  current  passing 
-through  the  filament  was  raised  to  a  point 
where  the  copper  wire  on  one  side  fused, 
ran  down,  and  now  appears  as  a  metal 
:  globule  near  the  neck  of  the  lamp.  The 
cement  terminals  are  intact,  and  a  portion 
of  the  copper  yet  remains  at  each  cement 
terminal,  the  copper  having  fused  immedi- 
ately at  the  cement  covered  terminal.  The 
overload  does  not  appear  to  have  in  any 
way  injured  the  filament,  which  is  still  in- 
tact, and  the  only  discoloration  on  the  glass 
is  a  slight  deposit  of  copper  on  the  side 
near  the  fused  terminal,  there  being  no 
deposit  from  the  filament  on  the  glass, 
although  the  cross  section  of  the  copper 
wire  is  several  times  greater  than  the  cross 
section  of  the  filament." 

There  is  a  curve  which  shows  the  rel- 
ative intensity  of  light  from  a  Helion 
filament  and  a  standard  make  *of  carbon 
filament  lamp  at  various  wave  lengths  in 
the  spectrum,  each  lamp  being  operated 


under  normal  conditions,  and  another 
figure  which  indicates  the  energy  consumed 
by  the  same  two  lamps  in  producing  this 
luminosity  curve.  It  will  be  noticed  that 
the  Helion  energy  curve  is  the  smaller  one, 
while  its  luminosity  curve  is  much  greater 
than  that  of  the  carbon  filament.  The 
greatest  degree  of  luminosity  for  each 
lamp  appears  at  a  wave  length  which  is 
between  the  yellow  and  the  green.  This 
result  seems  to  be  due  to  some  charac- 
teristic of  the  human  eye,  because  a  Wels- 
bach  mantle,  the  open  gas  flame,  and  other 
sources  of  illumination  so  far  tried,  all 
give  a  maximum  intensity  at  this  wave 
length. 

"  Sufficient  time  has  not  yet  elapsed  to 
give  conclusive  life  tests  on  these  filaments, 
but  out  of  the  few  tested,  eight  lamps 
have  shown  lives  of  from  485  hours  to 
1,270  hours  actual  burning.  The  lamps 
tested  were  all  lamps  originally  made  for 
other  tests,  and  some  of  them  had  burned 
for  a  great  many  hours  before  being  placed 
on  the  life  test,  and  had  been  tested  for 
candle  power  at  various  consumptions,  etc. 
All  were  made,  mounted,  enclosed  in  the 
glass  bulbs,  and  pumped  out  at  the  labora- 
tory where  the  facilities  for  mounting  and 
pumping  were  not  the  best,  so  that  this 
life  test  does  not  show  as  good  results  as 
will  probably  be  secured  on  new  lamps 
placed  on  life  tests  without  being  strained 
by  the  other  tests  to  which  these  lamps 
were  subjected.  That  the  life  of  the  lamps 
tested  was  controlled  to  a  great  extent  by 
the  previous  treatment  the  lamps  had  re- 
ceived, the  condition  of  the  terminals,  and 
the  degree  of  vacuum  attained,  is  indicated 
somewhat  by  the  fact  that  the  lamp  which 
failed  at  485  hours  showed  a  decrease  in 
candle  power  of  about  15  per  cent,  while 
the  lamp  which  ran  1,270  hours  showed  a 
drop  in  candle  power  of  only  about  3  per 
cent.  Several  of  the  lamps  ran  more  than 
700  hours,  and  a  number  of  them  showed 
an  increase  in  candle  power  over  the  initial 
candle  power  during  some  portion  of  the 
life.  One  lamp  which  ran  735  hours  showed 
a  gradual  increase  in  candle  power  which 
reached  a  maximum  of  about  2  per  cent. 
Each  lamp  was  started  at  one  watt  per 
candle  power,  and  the  filament  in  each  case 
parted  either  at  or  near  the  cement  ter- 
minals or  anchor,  which  indicated  either 
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a  condition  of  strain  on  the  filament,  or 
else  that  the  cement  acted  upon  the  fila- 
ment. In  some  cases  it  has  been  found 
that  the  cement  which  was  being  used  at 
that  time  contained  a  low  silicate,  which 
combined  with  the  filament  and  reduced 
its  cross  section  near  the  terminal,  causing 
the  filament  to  part  at  this  point.  The 
lamp  which  ran  1,270  hours  showed  rather 
an  interesting  performance.  The  lamp  was 
started  at  37  watts  and  37  candle  power. 
At  the  end  of  200  hours  it  began  to  show 
an  increase  in  candle  power,  which  increase 
continued  until  the  candle  power  reached 
40  at  400  hours,  the  wattage  remaining 
practically  constant  at  37.  At  400  hours 
the  candle  power  began  to  decline  and  again 
crossed  the  37  mark  at  500  hours.  The 
decline  continued  at  a  very  slow  rate,  and 
when  the  last  reading  was  taken  at  1,230 
hours,  the  illumination  had  dropped  to 
about  35.5  candles,  and  the  consumption 
was  about  36.5  watts.  This  lamp  failed 
near  one  of  the  carbon  terminals  at  1,270 
hours  of  continuous  operation.  The  only 
blackness  or  discoloration  on  the  glass, 
perceptible  to  the  eye,  was  a  ring  of  brown 


color  around  the  lamp  near  the  base  and 
opposite  the  terminals. 

"  From  observations  made  up  ito  the 
present  time,  the  high  efficiency  of  the 
Helion  filament  appears  to  be  largely  due 
to  selective  radiation,  as  the  filament  reaches 
a  maximum  whiteness  at  a  comparatively 
low  temperature,  after  which  an  increase 
in  temperature  to  the  1,720°  point  increases 
the  intensity  of  illumination,  but  does  not 
appear  to  make  very  much  change  in  the 
color  of  the  light;  but  with  a  carbon  fila- 
ment the  color  and  quality  of  the  light 
shows  a  marked  change  as  the  temperature 
increases.  In  making  some  comparisons 
with  the  carbon  filament,  they  were  run 
up  in  temperature  to  the  point  of  disin- 
tegration, but  even  at  this  point  the  light 
was  very  much  more  yellow  than  the  Helion 
filament  at  its  normal  working  temperature. 
It  has  been  found  possible  to  make  filaments 
as  low  as  30  candle  power  for  present  com- 
mercial electro-motive  forces  of  from  100 
to  115  volts,  of  approximately  the  same 
length  as  carbon  filaments.  How  much 
smaller  units  it  will  be  possible  to  make 
is  yet  to  be  ascertained." 


CHANNEL  TRAIN  FERRY. 


A    PROPOSED    FERRY-BOAT  SERVICE    FOR   CARRYING  LOADED  TRAINS   ACROSS  THE 

ENGLISH  CHANNEL. 


Engineering. 


TN  the  search  for  comfortable  and  rapid 
transportation  between  England  and 
the  Continent,  many  schemes  have  been 
evolved,  some  of  them  highly  f.ntastic, 
others  based  on  solid  engineering  principles. 
Besides  the  methods  of  water  transporta- 
tion, which  developed  with  the  growth  of 
marine  engineering  and  naval  architecture, 
there  have  been  proposed  an  overhead 
bridge,  with  spans  of  1,970  feet  a  sub- 
marine track  carrying  a  traverser  on  which 
trains  could  be  transferred,  and  numerous 
tunnel  projects.  The  tunnel  scheme,  which 
formerly  met  with  so  much  opposition  on 
the  ground  that  it  would  offer  an  easy  path 
for  the  invasion  of  the  "inviolate  isle," 
has  lately  been  revived  under  the  benign 
influence  of  the  entente  cordiale  with 
France,  but  still  another  project,  which 
has  reached  such  a  definite  stage  that  it  will 
probably  become  a  commercial  reality  in 


the  near  future,  is  described  in  a  recent 
issue  of  Engineering. 

This  plan  is  for  nothing  less  than  a  train 
ferry  service,  such  as  exists  on  the  Great 
Lakes,  in  New  York  Harbor,  in  Danish 
waters  and  in  other  parts  of  the  world. 
"  Parliament  has  given  its  sanction  to  the 
system,  and  every  detail  of  this  has  been 
settled,  except  the  points  of  landing,  both 
at  Dover  and  at  Calais,  which  will  be 
settled  by  mutual  agreement  between  both 
harbor  authorities. 

"The  object  of  the  ferry-boat  service  is 
not,  for  the  present  at  all  events,  to  take 
the  whole  of  the  Channel  traffic.  If  the 
boats  were  destined  to  transport  passenger 
trains,  they  would  have  to  be  fitted  up  in 
a  way  to  afford  the  greatest  possible  com- 
fort to  the  passengers  while  crossing,  see- 
ing that  "the  passengers  could  not  be  al- 
lowed to  remain  in  the  carriages  during 
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the  sea  passage  for  very  obvious  reasons — 
no  ferry-boat  has  yet  been  built  which 
does  away  with  sea-sickness.  Moreover, 
for  passenger  service,  the  ferry-boat  speed 
would  have  to  be  at  least  equal  to  that  of 
the  fastest  ships  now  running.  The  com- 
pany intends  to  commence  the  new  service 
by  the  carriage  of  goods  liable  to  get 
damaged  in  transit  by  breaking  bulk  and 
repeated  handling,  such  as  flowers,  fruit, 
early  vegetables,  and  other  foodstuffs, 
which  could  be  carried  all  the  way,  when 
required,  in  aero-thermic  wagons  specially 
designed  by  the  company  for  maintaining 
a  constant  internal  temperature. 

"The  above  objections  with  reference 
to  passenger  trains  would  not  apply  to 
trains-de-luxe,  exclusively  made  up  of 
sleeping-cars.  For  these  an  increased  speed 
for  the  boat  would  not  be  absolutely  neces- 
sary, while  even  a  lower  speed  than  that 
which  now  obtains  in  cross-Channel  service 
would  be  more  than  compensated  for  by 
direct  travelling. 

"An  essential  feature  of  a  ferry-boat 
service  is  an  adequate  staging  at  both  ends 
for  transferring  the  trains  to  and  from  the 
boat.  A  difficult  point  to  be  met  in  the 
construction  of  such  a  staging  is  to  provide 
for  the  constant  variations  in  level  in 
service,  as  when  each  car,  for  instance, 
leaves  it  to  enter  the  track  on  the  ferry- 
boat deck.  The  difficulty  is  much  increased 
by  the  difference  of  level  due  to  the  tides. 
At  Calais  the  amplitude  in  the  tides  is  oc- 
casionally of  7  metres  (23  feet),  which, 
should  the  movable  platform  have  a  length 
of  100  to  150  metres  (328  feet  to  492  feet), 
would  give  rise  to  a  gradient  of  1  in  14.3 
or  1  in  20.  Railway  traffic  on  such  a  grad- 
ient over  an  unstable  track  would  be  sur- 
rounded with  dangers. 

"The  staging  which  it  is  proposed  to 
put  down  for  the  cross-Channel  ferry-boat 
service  is  derived  from  an  original  design 
made  by  Mr.  Thevenet  Le  Boul,  consulting 
engineer  to  the  Channel  Bridge  Company, 
the  working  drawings  for  which  have  been 
got  out  by  the  Fives-Lille  Company.  It  is 
claimed  that  in  this  the  difficulties  we  have 
briefly  alluded  to  are  overcome  and  the 
trains  would  be  hauled  by  capstans  fitted  on 
the  quay  to  a  platform  made  to  travel  up 
and  down  in  a  framing  in  a  line  with  the 
railway.     The  platform  is   supported  by 


pitch-chains  on  an  iron  framework;  the 
weight  of  the  platform  is  balanced  by  coun- 
terweights fitted  to  the  other  end  of  the 
chains,  with  a  view  to  reduce  the  motive 
power  necessary  for  the  up-and-down 
travel  of  the  platform.  The  pitch-chains 
run  on  toothed  wheels  worked  by  electric 
winches.  When  the  ferry-boat  is  berthed 
in  a  line  with  the  centre  line  of  the  plat- 
form, the  latter  is  raised  or  lowered  to 
the  ship-deck  level,  and  is  connected  to  the 
ferry-boat  by  a  small  hinged  apron,  which 
is  jointed  on  the  platform  and  made  to 
fit  in  a  recess  cut  in  the  boat-deck.  The 
train  is  then  hauled  on  to  the  boat  by 
winches  provided  on  the  bow  of  the  latter. 
This  will  not  require  any  special  mooring 
of  the  boat,  seeing  that  any  rise  or  fall  of 
the  latter  will  be  compensated  for  by  the 
varying  incline  of  the  flap,  which  incline 
affects  only  the  vehicle  that  happens  to  be 
running  over  it  at  the  time,  and  does  not 
interfere  with  the  shunting  of  the  train,  of 
which  all  the  other  vehicles  remain  hori- 
zontal. The  unshipping  of  a  train  from 
the  boat  to  the  platform  would  be  carried 
out  inversely  with  the  aid  of  winches 
mounted  near  the  land  end  of  the  latter. 
The  required  electrical  energy  for  these 
various  operations  is  to  be  supplied  by 
dynamos  driven  by  an  engine  on  the  ferry- 
boat. The  utilisation  of  the  latter  for  this 
purpose  is  rational,  seeing  that  the  boilers 
on  board  would,  of  course,  be  under  steam 
during  such  time  as  the  ferry-boat  was  at 
the  landing-places  loading  or  unloading. 

"The  principal  dimensions  of  one  of  the 
proposed  ferry-boats  are :  Length,  298  feet, 
6  inches;  breadth,  39  feet,  4  inches;  depth 
of  hold,  23  feet,  9  inches;  maximum 
draught  loaded,  9  feet,  10  inches.  It  is  to 
be  built  of  mild  steel,  and  to  carry  sixteen 
cars  on  two  lines  laid  on  a  steel  deck,  in- 
side a  covered  way  built  of  steel  plates. 
The  cars  are  to  be  held  fast  to  the  deck- 
rails  each  by  four  cramps,  with  chains 
round  the  buffer-cases,  and  by  two  stretch- 
ing-screws. 

"The  draught  of  water,  loaded,  could 
be  increased  and  still  enable  the  boats  to 
enter  Calais  Harbor  at  all  tides;  but  as 
now  designed  the  boats  have  a  wide  beam, 
and  their  seaworthiness  is  fully  insured, 
notwithstanding  their  top-hamper.  They 
have  a  surplus  of  stability  which  may  even- 
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tually  be  taken  advantage  of  when  the  final 
working  drawings  are  passed  for  con- 
struction, to  reduce  the  weather-roll.  The 
promenade  deck  is  to  be  fitted  with  saloons 
for  the  use  of  the  passengers  who  would 
prefer  leaving  their  berths  in  the  sleeping- 


cars  during  the  crossing,  and  for  the  pas- 
sengers travelling  from  one  harbor  to  the 
other.  Access  is  had  to  these  saloons  by- 
covered  gangways,  which  afford  complete 
shelter.  Second  and  third-class  cabins  are 
to  be  provided  below  the  main  deck." 


THE  FLOTATION  PROCESSES. 


DETAILS  OF  THE  NEW  METHOD  OF  ORE  SEPARATION  AT  BROKEN  HILL,  IN  NEW  SOUTH  WALES. 

W .  R .  Ingalls — The  Engineering  and  Mining  Journal. 


BROKEN  Hill,  besides  being  one  of  the 
greatest  mining  districts  in  the  world, 
has  been  the  origin  of  some  most 
valuable  ore-separation  processes.  The  very 
difficulties  presented  by  the  complex  ores 
there  have  proved  of  benefit  to  the  metal- 
lurgical world  in  general,  by  stimulating 
the  ingenuity  of  engineers  in  devising  new 
methods  of  treatment,  which  have  often 
been  found  of  wide  application. 

Among  the  most  recent  methods  of  ore 
separation  successfully  worked  at  Broken 
Hill  are  the  flotation  processes,  which  have 
excited  wide  interest,  and  will  doubtless 
find  extensive  application  in  North  America, 
the  pioneer  United  States  plant  being  al- 
ready in  operation  at  Marion,  Kentucky. 

The  principal  varieties  of  this  process  are 
those  known  as  the  Potter,  the  Delprat 
and  the  de  Bavay.  "  In  the  Potter  and  the 
Delprat  processes,  the  ore,  finely  crushed, 
is  charged  into  an  acidulated  bath  of  water 
in  a  vessel  similar  to  the  ordinary  spitz- 
kasten  employed  in  dressing  works.  An 
action  takes  place,  however,  which  is  pre- 
cisely the  reverse  of  what  happens  in  the 
ordinary  spitzkasten.  Instead  of  the  heavier 
minerals  settling  to  the  bottom,  and  the 
lighter  minerals  passing  off,  unsettled,  with 
the  overflow,  in  this  new  class  of  processes 
the  heavier  minerals  are  floated  to  the  sur- 
face, while  the  lighter  minerals  sink  to  the 
bottom  of  the  spitzkasten,  whence  they  are 
drawn  off. 

"This  extraordinary  result  is  effected 
by  the  action  of  the  acid  in  the  water  upon 
certain  minerals  in  the  ore,  leading  to  the 
evolution  of  gas,  chiefly  carbon  dioxide, 
the  bubbles  of  which  selectively  attach 
themselves  to  certain  minerals  of  the  ore, 
giving  them  a  buoyancy  which  causes  them 
to  float  to  the  surface,  where  they  accumu- 


late in  a  scum,  readily  removable,  and  in 
this  way  enable  a  separation  to  be  made. 

"  In  the  Potter  process  the  bath  contains 
usually  two  per  cent.  acid.  The  Delprat 
process  was  originally  known  as  the  "salt 
cake "  process  because  of  the  use  of  sul- 
phate of  soda  in  the  bath,  but  in  its  latest 
application  this  has  been  abandoned,  and 
common  salt  (sodium  chloride)  is  now 
used  instead.  The  function  of  these  salts 
is  supposed  to  be  to  densify  the  bath,  but 
this  appears  to  be  of  doubtful,  if  any  ad- 
vantage. In  the  Potter  process  the  bath 
naturally  becomes  densified  to  some  extent 
by  the  iron  and  other  impurities  which 
are  dissolved  from  the  ore.  The  tempera- 
ture of  the  solution  in  any  case  is  main- 
tained at  about  8o°  C.  Under  these  condi- 
tions, certain  of  the  metallic  sulphides, 
especially  blende  and  galena,  are  floated  up 
by  attached  bubbles  of  gas  and  form  a 
coherent  scum,  which  can  be  removed, 
leaving  behind  the  earthy  and  silicious 
matter.  When  carefully  carried  out,  the 
separation  is  practically  a  quantitative  one 
in  the  case  of  certain  ores. 

"Besides  the  Potter  and  Delprat  pro- 
cesses, the  de  Bavay  process  has  recently 
attracted  a  great  deal  of  attention,  having 
been  tried  on  a  large  scale  with  promising 
results.  In  this  process  no  acid  is  used, 
the  ore  simply  being  gasified  with  carbon 
dioxide,  which  may  be  derived  from  chim- 
ney gases,  and  then  fed  suitably  upon  a 
surface  of  water,  whereon  the  zinc  blende 
floats  while  the  quartz  sinks  to  the  bottom. 
The  phenomena  of  this  process  are  even 
less  understood  than  are  those  of  the  Potter 
and  Delprat  processes.  However,  the  de 
Bavay  process  is  much  slower  in  its  action 
than  either  of  the  others,  and  is  more 
costly,  both  in  plant  and  in  operation. 
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"  Considering  these  processes  solely  from 
the  technical  point  of  view,  it  appears  that 
in  the  treatment  of  the  zinky  tailings  of 
Broken  Hill,  they  have  clearly  beaten  the 
process  of  magnetic  separation,  producing 
a  higher  grade  of  cencentrate,  and  at  less 
cost  per  ton.  Valuable  information  as 
to  the  efficiency  of  the  Potter  process  is 
contained  in  a  recent  report  by  A.  L. 
Queneau  to  the  Zinc  Corporation.  After 
a  great  number  of  tests,  the  final  one  treated 
1,300  tons  of  tailings  and  yielded  348  tons 
of  concentrate,  assaying  44  per  cent,  zinc, 
8  per  cent,  lead  and  8  ounces  silver.  The 
recovery  was  81  per  cent,  of  the  zinc,  55 
per  cent,  of  the  lead  and  55  per  cent,  of 
the  silver  contained  in  the  1,300  tons  of 
tailings.  This  concentrate  was  further 
treated  by  mechanical  separation,  produc- 
ing a  zinc  concentrate  containing  50  per 
cent,  zinc,  4.3  per  cent,  lead  and  8  ounces 
silver  per  ton,  which  consisted  of  about  88 
per  cent,  of  the  first  concentrate;  and  a 
lead  concentrate  (amounting  to  12  per 
cent,  of  the  first  concentrate),  containing 
45  per  cent,  lead,  10  per  cent,  zinc,  and  20 
ounces  silver  per  ton.  Mr.  Queneau  added 
that  with  certain  improvements  he  could 
increase  the  extraction  of  all  three  metals 
by  another  5  to  10  per  cent. 

"These  figures  show  that  the  flotation  of 
the  blende  in  the  acid  bath  is  more  active 
than  the  flotation  of  the  galena.  The  lat- 
ter is  fairly  easy  to  float  if  finely  ground, 
but  owing  to  its  high  specific  gravity,  finer 
pulverization  is  perhaps  necessary  to  float 
it  completely.  The  chief  separation  that  is 
made  in  the  Broken  Hill  ores  is  between 
the  blende  and  the  gangue  of  the  ore.  As 
between  the  blende  and  the  galena,  the 
separation  is  less  sharp,  both  being  capa- 
ble of  flotation,  but  the  galena  to  less  ex- 
tent than  the  blende,  because  of  its  higher 
specific  gravity.  Because  of  the  different 
behavior  of  lead  in  the  non-acid  bath, 
the  de  Bavay  process  appears  to  be  able 
to  make  a  concentrate  of  considerably 
higher  tenor  in  zinc  than  either  of  the 
other  processes,  the  de  Bavay  concentrate 
rising  to  50  per  cent.  zinc.  My  own  experi- 
ments have  shown  that  blende,  galena  and 
pyrite  under  certain  conditions  may  be 
floated  nearly  equally  well. 

"  The  plant  required  for  either  the  Potter 
or  the  Delprat  process  is  of  simple  design, 


the  essential  apparatus  resembling  an 
ordinary  spitzkasten.  The  ore,  slightly 
moist,  is  delivered  by  a  shaking  feeder  at 
one  side  of  the  spitzkasten  and  passes  down 
into  the  bath.  The  heavy  sulphides,  which, 
under  ordinary  conditions  would  sink  to 
the  bottom,  in  the  flotation  process,  because 
of  the  buoyancy  of  the  bubbles  of  gas  which 
become  attached  to  them,  rise  to  the  top 
and  flow  off  for  collection,  the  spitzkasten 
being  arranged  for  overflow  both  on  the 
right-and  left-hand  sides.  The  supply  of 
acidulated  water  is  derived  from  a  main 
passing  over  the  line  of  spitzkasten,  from 
which  branches  project  down  into  the  lat- 
ter. The  main  leads  from  the  storage 
tanks,  into  which  the  clear  solution  from 
the  settling  tanks  is  pumped  for  further 
use.  In  the  storage  tanks  it  is  reheated 
to  8o°  C.  by  blowing  steam  into  it.  The 
gangue  escapes  continuously  from  the  bot- 
tom of  the  spitzkasten,  the  flow  being  regu- 
lated by  an  adjustable  valve,  and  is  received 
on  a  belt  conveyor,  which  transports  it  to 
the  dump. 

"  The  manipulation  of  the  process  is  a 
delicate  operation,  because  the  adhesion 
of  the  bubbles  of  gas  to  the  sulphide 
particles  is  not  by  any  means  a  strong  one, 
and  in  fact  is  maintained  only  so  long  as 
the  bath  is  free  from  vibration;  this 
necessitates  an  arrangement  of  the  spitz- 
kasten that  will  be  absolutely  steady;  the 
slightest  shock  is  sufficient  to  detach  the 
gas  and  sink  the  sulphide.  This  fact  is 
taken  advantage  of  in  the  collection  of  the 
valuable  minerals,  the  overflowing  con- 
centrate being  dropped  suddenly  into  a 
collecting  tank.  The  gas  bubble  is  thus 
disengaged,  and  the  sulphide  particles,  be- 
ing no  longer  buoyant,  sink  immediately 
and  are  caught  for  further  treatment.  The 
clear  supernatant  solution,  drawn  off  from 
the  concentrate,  is  returned  to  the  storage 
tanks  for  use  in  the  treatment  of  further 
quantities  of  crude  ore.  The  output  of 
each  spitzkasten  is,  comparatively  speak- 
ing, very  large,  as  the  size  ordinarily  used 
at  Broken  Hill  is  about  4  feet  6  inches  square 
and  5  feet  deep,  and  the  capacity  is  approx- 
imately 6  tons  per  hour. 

"  The  flotation  process  is  comparatively 
cheap.  One  man  attends  to  six  spitz- 
kasten, his  duty  being  merely  to  see  that 
the  scum  is  floating  off  regularly  and  that 
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the  tailings-discharge  does  not  clog  up. 
The  rise  of  the  scum  is  very  rapid.  It 
should  accumulate  in  a  dense  mass  about 
I  y2  inch  thick  on  the  surface  of  the  bath. 
Holes  in  the  scum  are  evidence  of  irregu- 
lar working.  Mechanical  skimming,  or  in- 
deed any  kind  of  skimming,  is  disadvan- 
tageous, the  best  result  being  obtained 
when  the  scum  quietly  floats  off.  The  con- 
sumption of  sulphuric  acid  in  the  Potter 
process  is  30  to  35  pounds  (computed  as 
100  per  cent.  H2S04)  per  2,240  pounds  of 
ore.  The  acid  solution  loses  about  300  F. 
in  a  circuit.  The  pumping  and  reheating 
of  this  solution,  together  with  acid  and 
labor,  constitute  the  chief  items  of  expense 
in  the  process.  The  total  cost  at  Broken 
Hill,  including  loading  the  ore  at  the  tail- 
ings pile  (tailings  being  the  material 
treated)  and  transporting  it  to  the  flotation 
plant,  is  only  50  cents  per  2,240  pounds. 

"  As  in  the  cases  of  magnetic  separation 
and  electrostatic  separation,  in  flotation 
the  treatment  of  very  fine  ore  is  also  a 
difficult  problem.  Neither  the  Potter  nor 
the  Delprat  process  will  treat  slime;  simi- 


lar difficulty  has  probably  been  experi- 
enced in  the  de  Bavay  process,  though  it 
has  not  been  definitely  reported.  This  is 
because  of  the  entanglement  of  the  parti- 
cles in  rising  in  a  muddy  bath,  the  finest 
gangue  failing  to  settle  rapidly  enough,  the 
result  being  a  dirty,  low-grade  scum.  On 
the  other  hand,  it  has  been  found  at 
Broken  Hill  that  these  processes  will  not 
give  good  results  on  particles  larger  than 
0.5  millimeter,  or  such  as  will  pass  a  28- 
mesh  screen.  In  these  respects  the  de  Ba- 
vay process  appears  to  be  similar  to  the 
Potter  and  the  Delprat.  De  Bavay  recom- 
mends material  of  40-to  80-mesh  size.  Ex- 
periments and  practice  have,  moreover, 
shown  that  in  order  to  secure  the  best  re- 
sults there  must  be  a  certain  ratio  between 
the  floatable  and  the  non-floatable  mate- 
rial. In  some  cases,  blende  which  alone 
would  not  float,  became  buoyant  after  a 
certain  proportion  of  quartz  had  been 
mixed  with  it;  in  other  cases,  an  ore 
which  alone  gave  a  very  good  flotation, 
upon  the  mixture  with  it  of  a  large  quan- 
tity of  sand  gave  a  very  bad  flotation." 


COLOMBO  HARBOR. 


AN  ACCOUNT  OF  IMPROVEMENTS  WHICH  MAKE  THIS    CEYLON   PORT    ONE  OF   THE  LARGEST 
ARTIFICIAL    HARBORS  IN    THE  WORLD. 


Engineering. 


OLOMBO,  on  the  west  coast  of  Cey- 
Ion,  at  the  southern  extremity  of 
India,  is  on  one  of  the  great 
marine  highways  of  the  world.  Besides 
being  of  great  commercial  importance,  its 
situation  makes  it  a  valuable  strategic 
point  for  the  British  navy,  so  that  the  im- 
provement of  its  harbor  possesses  far  more 
than  local  interest.  The  works  which  have 
been  in  progress  there  for  a  long  time  are 
now  nearing  completion,  and  are  well  de- 
scribed in  a  recent  number  of  Engineering, 
from  which  some  abstracts  are  taken. 

"There  is  provided  now,  a  harbor,  hav- 
ing an  area  of  660  acres,  with  a  depth  at 
low  water  ranging  up  to  39  feet,  and  having 
two  entrances,  800  feet  and  700  feet  wide 
respectively.  Thus  the  largest  merchant 
and  naval  ships  may  therein  find  safe  an- 
chorage. There,  too,  a  British  naval  fleet 
could  have  its  base,  and  it  is  consequently 
interesting  to  note  that  the  harbor  is  prac- 


tically equidistant  between  the  Cape  and 
Australia.  The  distance  from  Cape  Town 
is  4,310  nautical  miles,  and  from  Aden 
2,130  miles.  Singapore  is  1,560  miles 
further  east,  the  distance  to  Hong  Kong 
is  about  3,000  miles,  and  the  nearest  har- 
bor in  Australia — King  George's  Sound — 
is  3,380  miles;  Melbourne  is  4,740  miles, 
and  Sydney  5,310  miles  distant;  while  Well- 
ington, in  New  Zealand,  is  6,210  miles  from 
Colombo.  Admiralty  ships  formerly  used 
Trincomalee  in  Ceylon,  but  since  Colombo 
afforded  better  accommodation  for  war- 
ships, it  has  become  the  naval  headquarters, 
and  in  view  of  the  splendid  graving  dock 
now  available,  repairing  and  overhauling 
facilities  will  be  provided.  The  advantage 
of  the  harbor  to  the  merchant  fleet  is  proved 
by  the  fact  that  the  number  of  ships  fre- 
quenting Colombo  increased  in  nine  years 
by  55  per  cent.,  and  the  tonnage  in  eight 
years  by  52^  per  cent. 
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"The  idea  of  having  a  great  national 
harbor  on  the  coast  of  Ceylon  originated 
forty  years  ago,  when  a  proposal  was 
made  to  construct  artificial  breakwaters, 
in  order  to  enclose  a  large  anchoring  area 
at  Point  de  Galle.  As  the  aim  was  not 
only  to  meet  the  requirements  of  Ceylon, 
but  to  provide  a  coaling-station  for  ships 
trading  between  Aden  and  the  Far  East, 
Galle  offered  considerable  advantages,  as 
it  is  practically  the  most  southern  point  of 
the  island.  But  there  were  serious  natural 
disadvantages :  the  heavy  currents  off  the 
south  coast  of  the  island,  added  to  the 
force  of  the  cyclone,  would  have  made  the 
approach  to  the  harbor  frequently  difficult, 
if  not  dangerous;  and  it  is  due  to  the 
great  ability  and  perspicacity  of  the  late 
Sir  Hercules  Robinson  that  Colombo  was 
definitely  chosen,  notwithstanding  that  its 
position  necessitates  a  further  deviation  of 
18  or  20  miles  from  the  course  between 
Aden  and  the  East  than  would  have  been 
the  case  had  the  harbor  been  at  Galle. 
The  late  Mr.  R.  Townsend  prepared  an 
original  scheme  for  the  harbor,  and  in 
1872  the  late  Sir  John  Coode  was  consulted, 
and  designed  the  works  which  were  car- 
ried out  between  1872  and  1885 — viz.,  the 
construction  of  the  south-west  breakwater, 
having  a  length  of  4,210  feet,  and  the 
deepening  of  the  harbor  to  26  feet  at  low 
water.  These  works,  the  foundation-stone 
of  which  was  laid  by  King  Edward — then 
the  Prince  of  Wales — cost  700,000/.,  or 
about  70,000/.  less  than  the  estimate. 

"  Before  the  completion  of  this  south- 
west breakwater,  it  was  proposed  to  con- 
struct a  north  arm  to  shelter  the  harbor 
from  long-shore  winds  from  the  north, 
which  bring  up  a  choppy,  although  not  a 
dangerous  sea.  This  north  arm  was  to  be 
an  isolated  work,  extending  from  near  the 
northern  head  of  the  south-west  breakwater 
shorewards;  entrances  to  the  enclosed  area 
were  to  be  left  at  the  outer  and  inner 
ends  of  this  breakwater.  Before  a  final 
decision  was  made,  however,  there  had 
been  a  great  increase  in  harbor  traffic,  and 
it  was  decided  to  so  place  the  additional 
breakwaters  as  to  materially  augment  the 
area  to  be  enclosed.  The  scheme  then  for- 
mulated by  the  engineers,  Messrs.  Coode, 
Son,  and  Matthews,  and  now  practically 
completed,  gives  a  harbor  of  660  acres, 


which  is  believed  to  be  greater  than  any 
artificial  harbor  hitherto  constructed.  The 
national  harbor  at  Dover  provides  an  an- 
choring area  of  610  acres,  exclusive  of  the 
commercial  harbor,  75  acres  in  extent.  In- 
stead of  one,  there  are  now  at  Colombo 
two  new  breakwaters,  one  having  its  root 
in  the  natural  rock  at  Mutwal  Point  and 
extending  1,100  feet  westwards,  and  known 
as  the  "  North-East  Breakwater."  Seven 
hundred  feet  further  westward  there  begins 
the  north-west  breakwater,  2,656  feet  in 
length,  which  trends  southwards  to  within 
800  feet  of  the  head  of  the  original  south- 
west breakwater.  Two  entrances  are  thus 
provided,  the  outer  800  feet  and  the  inner 
700  feet  wide,  the  object  being  not  only  to 
facilitate  the  arrival  and  departure  of  ships, 
but  to  ensure  a  current  through  the  harbor 
for  sanitary  purposes.  The  tidal  range  is 
only  2  feet  at  spring  tides,  so  that  the 
amount  of  water  which  would  pass  into 
and  out  of  the  harbor  through  one  entrance, 
due  to  tidal  propagation,  would  be  rela- 
tively small;  as  there  is  a  considerable 
population  afloat  in  the  harbor  at  all  times, 
due  to  the  presence  of  a  large  number  of 
passenger  vessels  and  of  natives  engaged 
in  the  work  of  the  port,  it  was  considered 
prudent  to  facilitate  the  circulation  of  the 
tidal  water  by  the  two  wide  entrances. 
This  has  had  a  beneficial  effect. 

"  In  addition  to  the  construction  of  the 
breakwaters,  a  large  area  of  land  has  been 
reclaimed,  24  acres  of  which  forms  a  coal- 
ing depot,  with  storage  for  250,000  tons  of 
coal.  In  front  of  this,  jetties  have  been 
built  for  the  loading  of  barges,  which  con- 
vey the  coal  alongside  the  ships  at  anchor. 
Experience  has  shown  that  the  most  eco- 
nomical method  of  handling  the  coal  is  by 
sacks  carried  by  the  coolies.  To  the  north 
of  the  coaling  depot  further  land  has  been 
reclaimed,  and  will  be  available  for  works, 
which  would  thus  be  contiguous  to  the 
graving-dock  constructed  by  arrangement 
between  the  Admiralty  and  the  Govern- 
ment of  Ceylon.  The  channel  leading  to 
this  dock  has  a  depth  of  33  feet  at  low 
water  of  ordinary  spring  tides.  The  length 
of  the  dock  is  700  feet.  A  slipway  for  the 
repair  of  smaller  ships  is  included  in  the 
scheme,  and  an  extensive  fishery  harbor 
has  been  constructed  to  the  north  of  the 
main  harbor. 
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"  A  further  point  to  which  general  refer- 
ence may  be  made  is  the  proposal,  now 
agreed  to,  for  extending  the  south-west 
breakwater  2,000  feet  northwards.  This 
extension  is  made  in  order  more  effectu- 
ally to  protect  the  outer  entrance  to  the 
harbor  during  the  south-west  monsoons. 
There  are  two  monsoons — the  south-west, 
continuing  from  May  to  October,  and  the 
other,  the  north-east,  lasting  from  October 


to  May.  The  latter,  however,  does  not  in- 
volve any  material  difficulty  at  Colombo. 
It  is  the  south-west  monsoon  which  brings 
extremely  heavy  seas;  indeed,  the  breaking 
of  the  waves  on  this  south-west  sea-wall 
is  the  subject  of  one  of  the  most  effective 
and  world-famed  wave  photographs  taken. 
The  new  arm  will  thus  prove  a  great  pro- 
tection to  ships  entering  the  harbor  during 
the  south-west  monsoon. 


THE  BREAK  IN  THE  COLORADO  RIVER. 


THE  DIVERSION  OF  THE  COLORADO  RIVER  INTO  THE  SALTON  SINK   AND   THE  ATTEMPTS  TO 

CLOSE  THE  BREAKS  IN  ITS  BANK. 


H.  T.  Cory — Engineering  News. 


THE  control  of  the  lower  Colorado 
River  has  become  a  question  of 
national,  and  even  international,  im- 
portance. It  has  formed  the  subject  of  an 
aminated  correspondence  between  the  Presi- 
dent of  the  United  Sates  and  the  President 
of  the  Southern  Pacific  Railroad,  and  has 
now  been  brought  to  the  attention  of  Con- 
gress by  a  special  message  from  the  Presi- 
dent. It  is,  therefore,  of  interest  to  under- 
stand what  has  caused  the  diversion  of  the 
river,  which,  if  unchecked,  will  flood  hun- 
dreds of  square  miles  and  create  a  great 
inland  sea,  and  to  see  what  has  been  done 
to  close  the  breaks  in  the  bank,  and  restore 
the  river  to  its  old  course.  In  a  recent 
issue  of  Engineering  News,  Mr.  H.  T.  Cory, 
the  general  manager  and  chief  engineer 
of  the  California  Development  Company, 
who  has  had  charge  of  the  latest  attempt 
to  close  the  break,  gives  an  account  of  this 
work  and  of  the  situation  in  general,  and 
further  particulars  are  contained  in  an 
article  in  the  Scientific  American. 

In  order  to  understand  the  situation 
clearly,  the  geographical  conditions  must 
be  kept  in  mind.  The  Colorado  River 
rises  in  the  Rocky  Mountains  and  after 
flowing  in  a  general  southwesterly  direction 
for  a  couple  of  thousand  miles,  in  the  course 
of  which  it  passes  through  the  Grand 
Canon,  it  empties  into  the  Gulf  of  Cali- 
fornia. For  part  of  its  course  it  forms  the 
boundary  between  California  and  Arizona, 
and  just  below  Yuma  it  crosses  the  inter- 
national boundary,  and  completes  the  last 
ninety  miles  of  its  course  in  Mexico.  This 
latter  fact  introduces  a  political  compli- 


cation into  the  question,  for  the  breaks  are 
on  both  sides  of  the  boundary  line,  and  the 
overflow  is  partly  in  Mexican  and  partly  in 
United  States  territory. 

"  The  Colorado  is  chiefly  fed  by  the  snow- 
fall over  the  mountainous  regions  of  its 
drainage  area.  It  has  a  regular  spring  and 
summer  rise,  beginning,  ordinarily,  May  1 
to  15,  and  continuing  until  August  1  or 
September  1 — reaching  its  maximum  be- 
tween June  20  and  July  15.  Its  lowest 
stage  is  in  January,  and  the  variation  in  its 
flow,  throughout  the  year,  is  enormous — 
running  from  2,600  to  120,000  cubic  feet 
per  sec.  Its  elevation  at  Yuma,  ninety 
miles  above  where  it  empties  into  the  gulf, 
is  118  feet  above  sea  level,  at  normal  low 
water,  while  at  "  The  -  Needles,"  where  it 
is  crossed  by  the  Santa  Fe  Railroad  (three 
hundred  miles  above  Yuma)  its  elevation  is 
600  feet  above  sea  level.  Generally  speak- 
ing, after  leaving  the  Grand  Canon,  a  short 
distance  above  the  Needles,  the  river  flows 
between  low  mountain  ranges  and  foot  hills, 
with  its  floor  varying  in  width  from  many 
miles  to  a  few  thousand  feet.  Excepting 
at  low  water,  it  is  heavily  charged  with 
silt,  and,  having  such  a  steep  grade,  it  often 
changes  its  channel  to  a  remarkable  extent. 
Just  above  Yuma  it  is  joined  by  the  Gila 
River — which  is  formed  by  the  Verde,  the 
Salt  and  the  upper  Gila  rivers,  all  of  which 
drain  precipitous  mountain  regions  in 
northern  Arizona  and  the  western  part  of 
northern  New  Mexico.  Excepting  when 
fed  by  the  melting  snows,  this  river  is  dry  at 
Yuma,  but  cloudbursts  and  heavy  rainfalls, 
extending  at  times  over  its  entire  drainage 
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area,  make  its  flood  discharge  greater  than 
the  maximum  of  the  Colorado  alone.  These 
flood  rises  in  the  Gila  are  not  confined  to 
any  season,  but  the  records  since  1878 
show  that,  within  that  period,  sudden  rises 
have  occurred  every  year  in  each  month 
from  September  1  to  May  1.  In  conse- 
quence, while  normal  low  water  stages  in 
the  Colorado,  below  the  mouth  of  the  Gila, 
are  to  be  expected,  sudden  floods  are  always 
a  possibility.  Above  the  Gila's  mouth,  on 
the  other  hand,  the  flow  of  the  Colorado 
can  be  closely  forecasted." 

Below  Yuma,  the  Colorado,  like  the  Nile, 
the  Mississippi  and  other  rivers  heavily 
charged  with  silt,  flows  along  a  ridge  of 
its  own  formation,  due  to  the  constant 
raising  of  its  bed  and  banks,  and  the  low 
earth  banks  have  always  been  subject  to 
overflow,  which  however,  was  formerly 
comparatively  unimportant  in  its  effects. 
To  the  west  and  northwest  of  this  part  of 
the  river,  there  lies  the  Colorado  desert, 
a  large  part  of  which  is  below  the  level  of 
the  sea,  the  lowest  portion,  having  a  mini- 
mum elevation  of  about  300  feet  below  sea 
level,  being  known  as  the  Salton  Sink. 
From  this  depression,  a  broad  plain,  having 
an  average  width  of  40  miles,  slopes  gradu- 
ally upward  to  the  Colorado  River,  for  a 
distance  of  no  miles.  It  will  be  seen, 
therefore,  that  any  water  getting  through 
the  river's  western  bank  will  flow  down 
channels  in  this  plain,  and  eventually  reach 
the  Salton  Sink  if  it  is  not  absorbed  in  the 
earth  or  evaporated  on  the  way. 

"  During  unusually  high  water,  a  con- 
siderable portion  of  this  plain  was  irrigated 
by  the  river's  overflow,  but,  ordinarily,  the 
overflow  covered  only  the  lands  immediately 
contiguous  to  the  banks,  so  that  most  of  the 
plain  remained  absolute  desert  with  no  sub- 
surface water,  but  with  remarkably  rich 
soil — requiring  only  water  to  make  it  one 
of  the  most  fertile  valleys  in  the  world. 

"  In  1896  the  California  Development  Co. 
was  organized  for  the  purpose  of  diverting 
part  of  the  water  of  the  river  for  the  ir- 
rigation of  many  thousand  acres  of  land 
in  the  Imperial  Valley,  which  lies  to  the 
south  of  the  sink.  Actual  work  on  the 
construction  of  the  irrigating  system  was 
begun  in  1900,  and  water  was  first  applied 
to  the  land  in  June,  1901.  The  company 
took  advantage  of  the  opportunity  to  use 


one  of  the  overflow  drainage  channels, 
known  as  the  Alamo  River,  from  the  Colo- 
rado's bank  westerly  for  a  distance  of  over 
fifty  miles.  The  first  four  miles  of  this 
channel  parallel  the  Colorado  closely,  be- 
ing but  800  to  1,500  feet  away,  and  a  dredger 
was  used  to  deepen  it  sufficiently  to  take 
the  water  during  the  low  stages  of  the 
river.  A  wooden  headgate,  80  feet  in 
length,  was  put  in  at  the  upper  end— just 
above  the  boundary  line  between  the  United 
States  and  Mexico,  but,  owing  to  the  neces- 
sity for  getting  water  at  a  given  time,  the 
floor  was  placed  5  feet  higher  than  origin- 
ally planned,  and  too  high  to  take  water 
at  the  river's  lowest  stage.  As  a  conse- 
quence, the  canal — which  was  never  made 
deep  enough — silted  up,  and,  although 
dredgers  were  kept  constantly  at  work,  it 
was  impossible  to  deliver  sufficient  water 
to  the  settlers,  who  had  made  their  homes 
in  the  valley  in  much  greater  numbers  than 
was  anticipated.  Therefore,  in  September 
and  October,  1904,  a  cut  was  made  with  a 
dipper  dredge  from  the  first  bend  of  the 
Alamo  River  or  main  canal,  where  it  turns 
away  from  the  river  to  the  westward,  into 
the  Colorado  River  itself,  at  a  point  oppo- 
site an  island  which  here  divided  the  river 
into  two  channels,  the  western,  or  Mexican, 
and  the  eastern,  or  American.  This  cut 
was  50  feet  in  width  and  had  a  grade  of 
iY2  feet  in  a  distance  of  3,300  feet.  It 
promptly  silted  up,  was  opened  again,  and 
again  silted  up.  A  third  time  it  was  cut, 
and,  shortly  thereafter,  a  rise  in  the  river 
widened  and  deepened  it  to  a  dangerous, 
degree." 

It  was  then  decided  to  close  the  opening, 
but  it  took  six  different  attempts,  extending 
over  an  interval  of  two  years,  before  the 
break  was  even  temporarily  closed,  and  a 
month  after  the  apparent  success  of  the 
sixth  attempt,  the  river  made  a  new  break, 
and  conditions  are  now  as  threatening  as 
ever.  In  the  course  of  the  two  years,  the 
main  break  increased  to  a  width  of  nearly 
3,000  feet,  with  a  maximum  depth  of  24 
feet,  and  a  flow,  normally  of  10,000  to  15,000 
cubic  feet  per  second,  and  at  one  flood- 
time,  of  over  50,000  cubic  feet.  Some  of 
the  attempts  to  close  the  breaks,  which, 
under  ordinary  conditions  might  have  been 
successful,  were  destroyed  by  unexpected 
and  remarkably  heavy  floods,  and  the  work 
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could  only  be  carried  on  to  advantage  at 
times  of  low  water. 

The  method  employed  in  the  first  attempt 
consisted  in  driving  piling  3  feet  apart, 
right  across  the  break  at  the  river  bank,  and 
rilling  between  with  brush  and  bags  of 
sand.  Unfortunately,  the  supply  of  sacks 
was  exhausted,  and  before  more  could  be 
secured  the  improvised  dam  gave  way. 
In  the  second  attempt,  the  procedure  was 
to  drive  two  rows  of  piling  15  feet  apart, 
and  then  complete  the  barrier  by  filling  in 
with  brush  and  sand  bags.  It  was  found, 
however,  that  as  the  piles  were  driven 
from  one  side  of  the  crevasse,  the  current 
eroded  the  opposite  bank  almost  to  an 
equal  amount,  and  so,  on  June  14,  1905, 
this  attempt  was  abandoned.  The  third  ef- 
fort was  begun  on  July  14,  1905,  and  was 
directed  to  the  closing  of  the  western,  or 
Mexican,  river  channel,  as  was  the  fourth 
attempt  also,  but  on  November  28,  1905, 
the  second  largest  flood  ever  recorded  in 
the  Gila  River  made  all  this  work  useless. 

On  the  fifth  attempt,  they  went  back  to 
the  break  itself,  which  in  the  meantime  had 
grown  wider  and  wider.  It  had  been  de- 
cided by  this  time  to  build  a  reinforced 
concrete  and  steel  headgate  near  the  origi- 
nal entrance  to  the  canal,  just  north  of  the 
boundary  line,  on  a  rock  point  jutting  out 
of  the  foot  hills,  and  to  dredge  out  the  old 
canal  deep  enough  to  permit  all  the  water 
necessary  for  irrigation  to  pass  down  it. 
At  the  same  time,  a  permanent  earth  dam 
was  to  be  constructed  across  the  break 
itself,  but  as  the  work  on  the  old  canal 
would  necessarily  take  considerable  time, 
it  was  decided  to  dig  a  by-pass  around  the 
dam  and  place  there  a  wooden  headgate. 
Before  this  work  was  completed,  unusually 
high  water  carried  part  of  the  wooden 
headgate  away,  and  caused  the  plans  to  be 
changed  so  as  to  involve  the  building  of 
a  rock-fill  dam  with  the  greatest  possible 
speed. 

This  was  called  the  sixth  attempt,  but 
was  really  a  continuation  of  the  fifth,  and 
some  of  the  details  of  these  combined  at- 
tempts give  a  good  idea  of  the  emergency 
work  done  there.  "  The  first  step  was  to 
lay  a  branch  railroad  from  the  main  line 
of  the  Southern  Pacific  Railroad  to  the 
break  in  the  river  bank.  This  done,  a  series 
of  side  tracks  was  laid  down  for  the  storage 


of  rock  and  other  materials  for  the  dam, 
the  underlying  idea  being  to  attack  the 
torrent  of  the  river  with  a  large  force  of 
men  and  abundant  materials,  and  throw 
the  dam  across  the  breach  with  the  greatest 
possible  rapidity.  For  the  construction  of 
the  dam  there  were  assembled  1,100  piles, 
2,200  cords  of  willows  for  mattresses,  40 
miles  of  ^-inch  steel  cable,  and  70,000 
tons  of  rock.  In  addition  to  the  rock, 
half  a  million  cubic  yards  of  earth  had 
to  be  dumped  into  place,  if  the  roaring  tor- 
rent was  to  be  thrown  back  into  its  proper 
channel.  For  constructing  the  dam,  hauling 
the  material  into  place,  etc.,  there  were 
assembled  eight  locomotives,  an  army  of 
mules  and  horses,  and  over  1,000  laborers. 
The  problem  was  complicated  by  the  nature 
of  the  bottom  over  which  the  torrent  was 
flowing;  for  it  consisted  of  soft  silt  of  un- 
known depth.  The  first  step  taken  was  to 
drive  a  row  of  piles  across  the  torrent.  A 
mattress  was  made  of  steel  cables  and  fas- 
cines of  willows,  and  sunk  across  the  stream. 

"  The  next  step  was  to  drive  a  strong 
pile  railroad  trestle  3,000  feet  in  length 
across  the  axis  of  the  mattress,  from  shore 
to  shore,  with  a  side  track  at  the  center 
provided  with  switches  for  the  passage  of 
trains.  When  the  preparatory  work  was 
finally  completed,  the  task  of  building  the 
rock  and  gravel  dam  was  commenced,  and 
rushed  through  with  the  greatest  possible 
speed,  night  and  day,  until  the  breach  was 
closed,  and  the  river  thrown  back  into  its 
proper  channel.  The  dam  was  advanced 
from  both  banks  simultaneously.  Long 
trains  of  gravel  and  rock  were  drawn  out 
over  the  trestle,  and  their  contents  dumped 
as  quickly  as  the  men  could  pry  the  rock 
off  the  cars  into  the  rushing  torrent.  As 
the  ends  of  the  two  portions  of  the  dam 
approached  each  other,  the  water  increased 
in  height  and  rushed  with  increasing  ve- 
locity through  the  narrowing  channel.  All 
through  the  night  of  November  3,  the  men 
redoubled  their  efforts  and  by  noon  of 
November  4,  after  working  for  many  hours 
unloading  at  the  rate  of  five  minutes  to 
each  carload,  the  final  closure  was  made, 
and  the  mighty  Colorado  River,  which 
drains  some  230,000  square  miles,  was  thrust 
back  into  its  original  bed,  and  again  flowed 
down  to  the  Gulf  of  California." 

While  the  dam  was  being  built,  levees 
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were  commenced  extending  along  the  river 
bank  up  stream  to  the  concrete-steel  head- 
gate,  and  down  stream  for  about  five  miles, 
but  this  work  had  not  yet  reached  an  ef- 
fective stage  when,  hardly  a  month  after 
the  old  break  was  closed,  a  new  one  was 
opened  a  little  below  the  dam,  and  the 
river  is  again  flowing  down  into  the  Im- 
perial Valley  and  the  Salton  Sea. 

"Estimates  of  the  damage  done  by  the 
inundation  from  the  time  of  the  first  break 
include:  the  washing  of  30,000  acres  of 
rich  land  into  the  Salton  Sea,  and  the 
injury  of  as  much  more  by  the  formation 
of  gullies  or  small  canons;  and  the  de- 
struction of  four-fifths  of  the.  town  of 
Mexicali,  in  Mexico;  while  some  50  miles 
of  the  Southern  Pacific  Railway  track  have 


been  rebuilt  at  successively  higher  levels  to 
avoid  the  encroaching  sea.  Furthermore, 
millions  of  tons  of  the  salt  which  formed 
such  a  profitable  industry  in  the  Salton 
Sink  have  been  covered  by  the  silt  in  the 
bottom  of  the  sea.  The  area  of  the  Salton 
Sea  is  now  about  500  square  miles,  and  its 
greatest  depth  78  feet." 

If  the  Colorado  River  is  not  permanently 
controlled,  not  only  will  the  entire  Imperial 
Valley,  with  all  its  improvements,  be 
jeopardized,  and  its  10,000  inhabitants 
driven  from  their  homes,  but  the  vast 
United  States  Government  Laguna  Weir, 
a  few  miles  above  Yuma,  and  the  great 
irrigation  project  depending  upon  it,  will 
be  threatened  with  destruction.  And  the 
emergency  admits  of  no  delay. 


DIRECT-CURRENT  TRANSMISSION. 


A  DESCRIPTION  OF  THE  LONG  DISTANCE,   HIGH-TENSION,  DIRECT-CURRENT  TRANSMISSION 
FROM  MOUTIERS  TO   LYONS,  FRANCE. 


ALTHOUGH  electrical  energy  was  first 
transmitted  to  a  distance  by  means 
of  the  direct  current,  the  alternating 
current  soon  acquired  a  monopoly  of  the 
transmission  field,  and  for  a  long  time  it 
was  thought  that  the  use  of  direct  current 
would  be  restricted  to  small  areas  where 
comparatively  low  voltages  could  be  eco- 
nomically employed.  But  within  the  last 
few  years,  direct-current  transmission  has 
again  come  to  the  front.  Some  remarkable 
installations  have  been  made  and  are  in 
successful  operation,  and  it  is  claimed  that 
the  voltages  practicable  with  direct  current 
will  far  exceed  those  that  can  safely  and 
economically  be  used  in  alternating  trans- 
missions. 

On  account  of  considerations  of  safety 
and  for  other  practical  reasons,  the  alterna- 
ting-current transmissions  have  hardly  gone 
higher  than  70,000  volts  effective  potential, 
and  few  have  exceeded  50,000  volts.  As 
these  figures  would  correspond  to  maximum 
voltages  of  about  100,000  and  70,000,  re- 
spectively, it  can  be  seen  that  for  this 
reason  alone,  direct-current  potentials  can 
be  made  higher  than  alternating,  as  their 
maximum  and  effective  voltages  are  the 
same.  Moreover,  with  direct  current,  the 
potential  to  earth  can  be  reduced  50  per 
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cent,  by  grounding  the  middle  point  of  the 
generators  which  are  running  in  series. 
In  this  way,  it  becomes  possible  to  operate 
with  line  voltages  of  150,000  to  200,000. 

The  direct-current  transmission  system 
which  has,  perhaps,  been  furthest  developed, 
is  that  designed  by  M.  Thury,  of  Geneva. 
He  and  his  company  have  made  steady 
progress,  and  have  already  installed  a  num- 
ber of  plants  in  various  parts  of  Europe. 
One  that  attracted  a  great  deal  of  attention 
was  the  Lausanne- St.  Maurice  installa- 
tion, in  which  6,000  horse  power  was  trans- 
mitted 35  miles  at  a  voltage  of  27,000. 
Direct  current  is  being  seriously  considered 
for  transmitting  energy  from  Victoria 
Falls,  in  South  Africa,  to  the  gold  mines 
of  the  Rand,  a  distance  of  700  miles,  and 
M.  Thury  has  been  appointed  on  the  com- 
mission of  experts  who  will  decide  the 
general  features  of  this  great  project. 

The  latest  and  most  important  installa- 
tion on  the  Thury  system  which  has  been 
placed  in  operation,  is  that  for  transmitting 
power  from  Moutiers,  near  Grenoble,  in  the 
French  Alps,  to  Lyons,  a  distance  of  112 
miles,  and  which  is  described  in  a  recent 
issue  of  the  Elektrotechnische  Zeitschrift. 
The  operating  company,  the  Societe 
Grenobloise  de  Force  et  Lumiere,  already 
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possessed  two  fully  loaded  polyphase 
stations  in  the  vicinity  of  Grenoble, 
and  for  the  present  scheme  built  a  new 
generating  station  at  Pombliere,  near 
Moutiers,  in  Savoy,  which  was  to  be  used 
exclusively  for  the  supply  of  Lyons.  The 
hydraulic  power  was  furnished  by  the  Isere 
River,  a  fall  of  215  feet  being  utilized. 
The  available  power  is  6,300  horse  power, 
and  this  is  transmitted,  in  the  form  of  high- 
voltage  direct  current,  112  miles  to  Lyons, 
where  there  are  two  receiving  stations,  one 
at  the  city  limits  in  Vaulx  en  Velin,  the 
other  in  the  center  of  the  town,  in  the  Rue 
dJ Alsace.  These  two  stations  are  con- 
nected by  an  underground  cable  2%.  miles 
long. 

At  the  power  station  there  are  four 
generating  units,  each  of  1,570  horse  power. 
Each  unit  has  a  terminal  voltage  of  14,400, 
and  is  composed  of  two  pair  of  double 
machines.  Each  double  machine  has  two 
armatures  mounted  on  a  common  shaft, 
and  two  field  frames  on  a  common  bed- 
plate, with  three  bearings.  Each  armature, 
therefore,  generates  current  with  a  potential 
of  3,600  volts.  The  double  machines  are 
connected  with  each  other  and  with  the 
driving  water-wheels,  which  are  reaction 
turbines  built  by  Piccard,  Pictet  &  Co.,  by 
means  of  flexible  couplings. 

The  field  frames  have  six  poles  and  are 
made  of  cast  steel ;  the  armature  conductors 
are  form  wound,  and  are  imbedded  in  slots. 
The  machines  have  a  speed  of  300  revolu- 
tions per  minute,  and  deliver  75  amperes 
at  3,600  volts.  The  elastic  couplings  be- 
tween the  dynamos  and  the  turbines  are 
designed  so  that  they  hold  firmly  under 
normal  conditions,  but  when  there  is  a 
dangerous  overload,  they  slip,  and  so  pre- 
vent any  damage  to  the  apparatus. 

Mounted  on  pedestals,  are  circuit  breakers, 
voltmeters,  ammeters  and  horn  lightning 
arresters  for  each  generating  unit,  and  the 
principal  apparatus  for  regulating,  starting 
and  measuring  are  on  a  main  switchboard. 
As  usual  in  the  Thury  series  system,  the 
current  is  kept  constant,  and  the  voltage 
and  speed  vary  with  the  load.  The  regula- 
tion is  effected  by  means  of  an  electro- 
magnetic governor  which  acts  through  an 
auxiliary  motor  so  as  to  vary  the  flow 
of  water  to  the  turbines. 

The  overhead  line  conductors  consist  of 


two  copper  wires,  each  9  millimeters  (.35 
inch)  in  diameter,  with  triple-petti  coated 
porcelain  insulators.  Wooden  poles  are 
employed  for  most  of  the  line,  while  for 
the  remaining  part  the  iron  masts  of  a 
polyphase  line  are  made  use  of.  The  under- 
ground part  of  the  line  consists  of  two 
cables,  each  having  a  section  of  75  square 
millimeters  (.12  square  inch).  They  are 
composed  of  19  stranded  wires  with  paper 
insulation,  and  have  double  lead  sheathing 
and  iron  armoring  with  tarred  linen 
covering. 

The  resistance  of  the  overhead  line  is 
98  ohms,  and  that  of  the  underground 
cable  2  ohms,  so  that  the  potential  drop  is 
7,500  volts,  and  the  energy  loss  562 
kilowatts,  corresponding  to  13  per  cent, 
of  the  energy  available  at  the  terminals 
of  the  generators. 

The  first  receiving  station  at  Vaulx  en 
Velin  is  equipped  with  three  motors,  fed 
by  the  line  current,  of  720  horse  power 
each,  and  each  driving  a  three-phase 
dynamo.  The  latter  are  connected  with  the 
three-phase  distribution  network  of  the 
Societe  Grenobloise,  so  that  they  can  feed 
into  this  network,  or  can  take  current  from 
the  network  and  operate  as  synchronous 
motors,  when  they  will  drive  the  direct- 
current  machines  as  dynamos  and  help 
supply  the  second  receiving  station  in  the 
center  of  the  town. 

The  latter  station  has  five  line-current 
motors,  which  are  coupled  to  direct-current, 
520-kilowatt  dynamos,  which  feed  the  street- 
railway  system,  at  600  volts.  All  the  motors 
at  the  receiving  stations  are  alike,  and 
have  the  same  general  construction  as  the 
dynamos  at  the  generating  station. 

The  system  is  well  provided  with  light- 
ning arresters,  and  great  care  has  been 
taken  with  the  insulation,  porcelain  being 
freely  used  at  the  stations,  where  there 
is  also  asphalt  flooring  about  the  high- 
tension  machines.  Although  the  earth  re- 
turn has  not  been  used  in  this  installation, 
it  might  be  employed  to  advantage  under 
certain  circumstances,  and  a  scheme  for 
its  use  has  been  devised.  This  transmission 
plant,  which  went  into  operation  last  April, 
has  proved  very  satisfactory,  and  shows 
how  well  the  system  has  been  worked  out, 
and  with  what  security  the  high-tension, 
direct  current  can  now  be  employed. 
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BRIDGES. 

Arches. 

Arched  Structures.  Brief  review  of  old 
methods  and  illustrations  of  modern 
arches  used  'for  bridges  and  railroad 
structures.  1200  w.  Ry  &  Loc  Engng — 
Dec,  1006.  No.  80869  C. 
Guatemala. 

Bridges  and  Viaducts  on  the  Guate- 
mala Ry.  Outlines  the  extension  work  in 
progress  on  this  railway,  and  gives  a 


comparison  of  the  designs  submitted  for 
bridges  and  viaducts  with  estimates  of 
quantities  and  cost.    Ills.    3000  w.  Eng 
Rec — Dec.  8,  1906.   No.  8091 1. 
Newtown  Creek. 

The  Erection  of  the  Newtown  Creek 
Bridge.  Illustrated  description  of  a 
bridge  consisting  of  two  approaches  con- 
nected by  a  two-leaf  Scherzer  draw  span 
of  about  150  ft.  clear  opening.  600  w. 
Eng  Rec— Dec.  15,  1906.   No.  80992. 
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North  Platte. 

The  North  Platte  River  Bridge  of  the 
Union  Pacific.  Illustrates  and  describes 
the  third  bridge  built  at  this  point,  briefly 
describing  the  two  previous  structures. 
The  new  bridge  is  a  single-track  structure 
of  40  spans.  900  w.  R  R  Gaz — Dec.  14, 
1906.  No.  80966. 
Quebec. 

Notes  on  the  Fabrication  of  the  Quebec 
Bridge.  An  account  of  work  where  great 
perfection  must  be  attained  and  verified. 
2000  w.  Eng  Rec — Dec.  15,  1906.  No. 
80996. 

The  Anchor  Arms  of  the  Quebec 
Bridge.  Illustrates  and  describes  im- 
portant features  in  the  design  of  the  south 
anchor  arm,  completed  this  last  summer. 
2500  w.  Eng  Rec — Dec.  1,  1906.  No. 
80815. 

Adjustable  Connection  of  Anchor- Arm 
Lateral  System,  Quebec  Bridge.  Illus- 
trates and  describes  the  adjustable  con- 
nection of  the  lateral  system  in  this  arm. 
1600  w.  Eng  Rec — Dec.  29,  1906.  No. 
81311. 
South  Bend  Ry. 

Recent  Bridge  Structures  on  the  South 
Bend  &  Southern  Michigan  Railway. 
Illustrates  and  describes  types  built  on 
an  interurban  railway  from  South  Bend, 
Ind.,  to  St.  Joseph,  Mich.  1200  w.  St 
Ry  Jour — Dec.  15,  1906.   No.  81041. 

CONSTRUCTION. 

Caissons. 

Righting  a  Capsized  Lighthouse  Cais- 
son. Stuart  Stevens  Scott.  An  illustrated 
account  of  an  engineering  feat  in  Chesa- 
peake Bay  in  connection  with  the  founda- 
tion work  for  the  "Baltimore  Light." 
1000  w.    Sci  Am — Dec.  15,  1906.  No. 

80973. 

Cofferdams. 

A  Plan  for  Building  Cofferdams  for 
River  Piers.  C.  P.  Howard.  Describes 
a  breakwater  or  "  current  deadener  "  used 
with  success  in  constructing  piers  of 
bridges  in  running  streams  where  coffer- 
dams are  necessary.  Ills.  1200  w.  Eng 
News — Nov.  29,  1906.    No.  80768. 

Collapse. 

The  Collapse  of  the  Bixby  Hotel  at 
Long  Beach,  Cal.,  on  Nov.  9.  H.  Haw- 
good.  An  illustrated  report  of  this  dis- 
aster, with  extracts  from  the  testimony 
before  the  coroner's  jury.  Also  edi- 
torial. 4500  w.  Eng  News — Nov.  29, 
1906.  No.  80767. 
Concrete. 

Practical  Hints  for  Concrete  Construc- 
tors. W.  J.  Douglas.  Discusses  methods 
of  design  and  supervision  neces  ^ry  to 
attain  first  class  work.  12000  w.  Eng 
News — Dec.  20,  1906.   No.  81078. 

Treatment  of  Concrete  for  Residential 
Purposes.    Albert  Moyer.  Suggestions 


for  obtaining  the  best  results.  3500  w. 
Cement  Age — Dec,  1906.    No.  80948. 

Concrete  Blocks. 

Concrete  Building  Block  Walls.  Noyes 
F.  Palmer.  Discusses  methods  used  in 
successful  concrete  building  block  con- 
struction. Ills.  2200  w.  Cement  Age — 
Dec,  1906.    No.  80949. 

Dams. 

The  Cataract  Dam,  Sydney,  New  South 
Wales.  L.  A.  B.  Wade.  An  illustrated 
description  of  the  largest  dam  in  Aus- 
tralia with  an  account  of  the  discharge 
volume  of  flood  water  over  it  during  con- 
struction. 700  w.  Eng  News — Dec.  6, 
1906.  No.  80843- 
Factory. 

The  Bush  Terminal  Company  Factory 
No.  2.  Brief  illustrated  description  of 
the  construction  of  this  fireproof  factory 
in  Brooklyn,  N.  Y.  1800  w.  Eng  Rec — 
Dec  1,  1906.  No.  80817. 
Foundations. 

Special  Foundation  Methods  for  a 
Small  but  Lofty  Office  Building.  De- 
scribes the  foundation  work  for  an  office 
building  at  No.  1  Wall  St.,  New  York, 
explaining  the  conditions  of  the  siite. 
2500  w.  Eng  Rec — Dec.  1,  1906.  No. 
80816. 

The  Substructure  of  the  West  Street 
Building,  New  York.  An  illustrated  de- 
scription of  the  construction  of  founda- 
tions for  a  23-story  steel-cage  building, 
describing  the  site  which  is  within  300 
ft.  of  the  bulkhead  line  of  the  North 
River,  and  giving  information  of  much 
interest.  3000  w.  Eng  Rec — Dec.  29, 
1906.  No.  81307. 
Freezing  Process. 

The  Freezing  Process  in  the  Battery 
Tunnel,  New  York.  Gives  an  explana- 
tion of  the  method  planned  to  be  used 
in  cases  where  alterations  were  required 
necessitating  the  removal  of  the  upper 
segments  of  the  lining.  Ills.  3000  w.  ling 
Rec — Dec.  15,  1906.  No.  80991. 
Lighthouse. 

Lighthouse  Construction  in  the  Philip- 
pines. Spencer  Cosby.  Explains  the  con- 
ditions in  those  islands,  illustrating  and 
describing  the  designs  and  work  of  the 
Spaniards,  and  the  changes  introduced 
by  Americans,  especially  the  use  of  con- 
crete and  reinforced  concrete.  Plates. 
4500  w.  Pro  Am  Soc  of  Civ  Engrs — 
Nov.,  1906.  No.  80934  E. 
Office  Buildings. 

See   Mechanical   Engineering,  Power 
and  Transmission. 
Reinforced  Concrete. 

Evolution  of  Reinforced  Concrete  in 
Germany.  O.  Kohlmorgen.  A  review 
of  the  development  of  this  form  of  con- 
struction in  Germany.  1500  w.  Am 
Archt — Dec.  15,  1906.    No.  81009. 
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Reinforced  Concrete  Construction. 
Walter  Mueller.  Discusses  the  Ransome 
system  and  its  effect  upon  the  Portland 
cement  industry,  and  describes  other 
systems.  Ills.  1600  w.  Cement  Age — 
Dec,  1906.    No.  80946. 

Reinforced  Concrete  in  a  Canadian  Ma- 
chine Shop  Plant.  Illustration  and  de- 
scription of  an  application  at  Toronto, 
Canada.  700  w.  Eng  News — Dec.  20, 
1906.    No.  81077. 

The  McGraw  Building.  An  illustrated 
detailed  description  of  an  example  of  re- 
inforced concrete  construction  on  West 
39th  St.,  New  York  City.  2000  w.  Archts 
&  Bldrs'  Mag— Dec,  1906.  No.  80952  C. 
Roofs. 

Saw  Tooth  Skylight  in  Factory  Roof 
Construction.  Discussion  of  paper  by 
Fred  S.  Hines.  Ills.  Also  discussion  of 
paper  on  the  same  subject  by  Knight  C. 
Richmond.  5400  w.  Pro  Am  Soc  of 
Mech  Engrs — Dec,  1906.  No.  81066. 
Stables. 

Revolutionary  Ideas  in  Stable  Archi- 
tecture. An  illustrated  description  of  a 
fine  stable  building  and  auction  mart  in 
New  York  city.  A  steel  skeleton  struc- 
ture having  many  innovations  and  im- 
provements of  interest.  1200  w.  Archts 
&  Bldrs'  Mag— Dec,  1906.    No.  80953  C. 

Steam  Shovel  Work. 

Cost  of  Steam  Shovel  Work.  John 
C.  Sesser.  Reprinted  from  Bui.  81,  Nov., 
1906,  Am.  Ry.  Engng.  &  Main,  of  Way 
Assn.  Reports  of  the  Big  Shoal  and 
Little  Shoal  cut-off  work,  on  the  Bur- 
lington System.  2200  w.  R  R  Gaz — 
Dec.  21,  1906.    No.  81211. 

Steelwork. 

The  Steelwork  of  the  City  Investing 
Company's  Building,  New  York.  Notes 
concerning  the  steel  superstructure  of  this 
building.  Plans.  2500  w.  Eng  Rec — Dec. 
1,  1906.    No.  80819. 

Tunnels. 

Driving  the  Gunnison  Tunnel.  Illus- 
trated description  of  the  driving  of  this 
tunnel  for  the  purpose  of  diverting  the 
waters  of  the  Gunnison  river  into  the 
Uncompahgre  valley  in  Southwestern 
Colorado.  1800  w.  Min  Rept — Dec  20, 
1906.    No.  81225. 

The  Gunnison  Tunnel  of  the  Uncom- 
pahgre Irrigation  Project.  M.  G.  Doll. 
Illustrates  and  describes  the  methods  and 
progress  made  in  driving  a  tunnel  nearly 
six  miles  in  length  through  material 
ranging  from  soft  mud  to  hard  rock, 
nearly  five  miles  being  driven  from  two 
headings  without  intermediate  shafts. 
2700  w.  Compressed  Air — Dec,  1906. 
No.  80955. 

The  Construction  of  the  Pennsylvania 
R.  R.  Tunnels  under  the  North  River 
at  New  York  City.  James  Forgie.  An 
Illustrated  detailed  description  of  this 


great  engineering  feat.  A  second  paper 
will  record  the  methods  of  working  in 
the  kind  of  ground  encountered,  espe- 
cially the  soft  river  mud.  Also  editorial. 
1 1500  w.  Eng  News — Dec  13,  1906.  No. 
80968. 

The  Pennsylvania  Tunnels  Under  the 
North  River.  An  interesting  illustrated 
description  of  the  tunnels  and  methods 
of  construction,  the  care  given  the  men, 
the  plant,  etc  4500  w.  R  R  Gaz — Dec 
28,  1906.   No.  81304. 

The  Romance  of  Tunnel  Building. 
Arthur  B.  Reeve.  An  illustrated  ac- 
count of  the  16  subaqueous  tunnels  built 
and  building  under  the  rivers  around 
New  York  City,  the  dangers  and  diffi- 
culties, and  methods  of  construction. 
5600  w.  World's  Work — Dec,  1906.  No 
80851  C. 

Tunnel  Lining  Work  in  the  Far  West. 
An  illustrated  description  of  the  relining 
of  the  Hodges  Pass  tunnel  on  the  Oregon 
Short  Line  Ry.  1400  w.  Eng  News — 
Dec  6,  1906.   No.  80845. 

MATERIALS  OF  CONSTRUCTION. 

Adhesion. 

The  Adhesion  of  Mortar  and  Concrete. 
R.  Feret.  Gives  facts  relating  to  nor- 
mal and  to  tangential  adhesion,  and  things 
that  affect  the  adhesion  to  different  ma- 
terials. 1400  w.  Cement — Nov.,  1906. 
No.  80759  C. 
Cement. 

The  Industrial  Relations  of  the  Ameri- 
can Cement  Industry.  Edwin  C.  Eckel. 
Demonstrating  that  its  phenomenal 
growth  has  not  yet  overtaken  the  normal 
demand,  and  that  natural  conditions 
while  fostering  large  units  in  manufac- 
turing, prohibit  complete  centralization  or 
trust  formation.  2500  w.  Engineering 
Magazine — Jan.,  1907.    No.  81 190  B. 

Portland  Cement  as  Manufactured  at 
Fordwick,  Virginia.  R.  B.  Colton.  De- 
scribes the  manufacture,  the  materials 
used,  the  qualities,  etc  1600  w.  Yale 
Sci  M— Dec,  1906.  No.  81057  C. 

The  Aging  of  Portland  Cement.  H. 
Spencer  Conover.  Discussion  of  why  it 
becomes  quick  setting  on  aging.  Also 
views  of  other  experts.  4000  w.  Cement 
Age— Dec,  1906.  No.  80947. 
Concrete. 

The  Fatigue  of  Concrete.  J.  L.  Van 
Ornum.  An  illustrated  report  of  research 
work  including  both  concrete  blocks  in 
compression  and  reinforced  concrete  sub- 
jected to  transverse  loading.  8000  w. 
Pro  Am  Soc  of  Civ  Engrs— Dec,  1906. 
No.  81299  E. 

The  Value  of  Brick  in  Concrete.  Loren 
E.  Hunt.  Gives  details  of  test  work  and 
results  obtained  with  broken  brick  as  a 
substitute  for  rock  in  concrete.  3000  w. 
Cal  Jour  of  Tech — Dec,  1906.  No.  81202. 


We  supply  copies  of  these  articles.    See  page  838. 
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Plaster. 

The  Perm  System  of  Manufacturing 
Plaster  (Procede  de  Fabrication  du 
Platre,  Systeme  L.  Perin).  A.  Dumas. 
Illustrated  description  of  Perin  rotary 
furnace  and  other  details,  and  general 
discussion  of  the  manufacture  of  plaster 
from  gypsum.  2500  w.  Genie  Civil — Dec. 
1,  1906.   No.  81 135  D. 

Manufacture  of  Plaster  of  Paris.  C. 
O.  Bartlett.  Illustrates  and  describes 
methods  and  machinery  used  whereby 
gypsum  deposits  may  be  easily  utilized. 
1500  w.  Eng  &  Min  Jour — Dec.  8,  1906. 
No.  80886. 
Sand  Blast. 

Testing  of  Building  Materials  by  the 
Sand-Blast  Apparatus.  H.  Burcharts. 
Illustrates  and  describes  the  apparatus 
used  arid  its  effect.  1500  w.  Engng — 
Nov.  30,  1906.  No.  80925  A. 
Structural  Steel. 

The  New  Structural  Shapes  of  the 
Bethlehem  Steel  Co.  Gives  illustrated 
description  of  new  shapes  to  be  rolled, 
showing  their  range  of  application  as 
compared  with  standard  sections.  1800  w. 
Eng  Rec — Dec.  22,  1906.    No.  81229. 

MUNICIPAL. 

Abattoirs. 

The  Sanitary  Features  of  Markets  and 
Abattoirs.  William  Paul  Gerhard.  A 
series  of  articles  discussing  briefly  the 
buildings  devoted  to  food  supplies  for 
large  cities,  especially  their  interior  plan- 
ning and  construction,  equipment,  and 
sanitary  arrangement.  Ills.  1400  w.  Am 
Archt — Dec.  15,  1906.  Serial.  1st  part. 
No.  81008. 
Refuse. 

Specifications  for  Refuse  Destructor, 
Borough  of  Richmond,  New  York  City. 
Gives  the  most  important  portions  of 
specifications  on  the  lines  of  recent 
British  practice,  for  a  refuse  destructor 
designed  to  produce  heat  for  lighting  or 
power  purposes.  Plans.  2500  w.  Eng 
News — Dec.  6,  1906.  No.  80846. 
Sewage  Disposal. 

Advance  in  Sewage  Purification.  Alex- 
ander Potter.  From  a  paper  before  the 
League  of  Am.  Municipalities.  Considers 
legislative  enactments  and  practice  in 
America.  3000  w.  Munic  Engng — Dec, 
1906.   No.  80951  C. 

The  Sewage  Disposal  Problem  of 
Metropolitan  New  York  and  New  Jersey. 
Editorial  on  proper  disposal  of  sewage 
in  this  thickly  settled  district,  describing 
the  conditions  and  the  difficulties.  3000 
w.  Eng  News — Dec.  20,  1906.  No.  81082. 

The  Maintenance  of  Intermittent  Sew- 
age Filters  in  Winter.  Extracts  from  an 
interesting  discussion  at  the  meeting  of 
the  Sanitary  Section  of  the  Boston  Soc. 
of  Civ.  Engrs.,  on  Dec.  5,  1906.  1200  w. 
Eng  News — Dec.  13,  1906.    No.  80971. 


Septic  Tanks  at  Birmingham.  An  il- 
lustrated description  of  the  county  sewer- 
age system  serving  this  city  of  Alabama 
and  the  surrounding  territory,  giving 
cost  and  other  data.  2000  w.  Munic 
Jour  &  Engr— Dec.  5,  1906.  No.  80868  C. 
Sewers. 

Notes  on  the  Sewers  in  Manhattan 
Borough,  New  York  City.  Outlines  the 
general  plan  and  the  materials  used,  the 
repairs  and  maintenance.  1800  w.  Eng 
Rec — Dec.  15,  1906.    No.  80994. 

Rainfall,  and  Run-Off  in  Storm- Water 
Sewers.  Charles  Emerson  Gregory. 
Aims  to  bring  together  matter  contained 
in  previous  discussions  and  to  propose  a 
more  rational  method  of  solution.  9200 
w.  Pro  Am  Soc  of  Civ  Engrs — Nov., 
1906.    No.  80935  E. 

Sewerage  and  Storm- Water  Drainage 
in  Johannesburg.  D.  C.  Leitch,  and  G.  S. 
Burt  Andrews.  A  brief  review  of  the 
principal  features  of  the  work  now  in 
progress.  5  plates.  15600  w.  Jour  S 
African  Assn  of  Engrs — Oct.,  1906.  No. 
80922  F. 
Town  Extensions. 

The  Planning  and  Control  of  Town 
Extensions  in  Germany.  T.  C.  Horsfall. 
An  interesting  account  of  the  excellent 
result  due  to  power  given  to  the  muni- 
cipal authorities.  3000  w.  Eng  News — 
Dec.  20,  1906.    No.  81079. 

WATER  SUPPLY. 

Air-Lift. 

Emergency  Air-Lift  Equipment  for 
Deep  Wells,  Marion  City,  (O.)  Water 
Co.  Edward  H.  Cowan.  Illustrates  and 
describes  an  ingenious  but  simple  piece 
of  engineering  work.  800  w.  Eng  News 
— Dec.  13,  1906.  No.  80969. 
Brockton. 

The  New  Water  Supply  of  the  City  of 
Brockton.  Charles  R.  Felton.  An  ac- 
count of  the  new  supply  from  Silver 
Lake,  the  trouble  with  organisms  affect- 
ing the  water,  and  the  construction  of  the 
works.  Ills.  Also  discussion.  5000  w. 
Jour  N  Eng  W-Wks  Assn — Dec,  1906. 
No.  81095  F. 
Filtration. 

Contractors*  Plant  and  Methods  on  the 
Construction  of  the  Pittsburg  Filtration 
Plant.  Robert  Swan.  Illustrated  detailed 
description  of  the  construction  of  a  plant 
covering  an  area  of  about  125  acres,  and 
having  a  daily  filtering  capacity  of  3,000,- 
000  gallons.  4000  w.  Eng  News — Nov. 
29,  1906.    No.  80769. 

Copper  Sulphate  for  Water  Filtration. 
Dr.  Adolphe  Kemna.  Abstract  of  a  paper 
read  before  the  Assn.  of  Water  Engrs. 
On  the  destruction  of  organisms  that 
make  the  water  offensive,  giving  results 
obtained  with  copper  sulphate.  General 
discussion.  8000  w.  Jour  Gas  Lgt — Dec. 
18,  1906.   No.  81256  A. 


We  supply  copies  of  these  articles.    See  page  838. 
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Development  of  Mechanical  Filtration. 
F.  B.  Leopold.  Brief  review  of  the  his- 
tory of  filtration  of  public  supplies.  3500 
w.  Fire  &  Water — Dec.  29,  1906.  No. 
8i3i7. 

The  Pittsburgh  Filtration  Plant.  Illus^ 
trated  detailed  description  of  the  slow- 
sand  filtration  plant,  for  treating  the 
water  supply,  which  is  under  construction. 
5400  w.  Eng  Rec — Dec.  8,  1906.  Serial. 
1st  part.    No.  80908. 

Ground  Water. 

Fluorescein  in  the  Study  of  Under- 
ground Waters.  An  account  of  the  use 
of  this  coal-tar  product  for  the  study  of 
conditions  in  subterranean  basins.  Notes 
from  a  paper  by  R.  B.  Dole,  published  by 
the  U.  S.  Geol.  Survey.  2200  w.  Eng 
Rec — Dec.  29,  1906.    No.  813 12. 

High  Pressure. 

The  Diminution  of  the  Diameter  of 
High  Pressure  Water  Conduits  (Die 
Verjiingung  der  Rohrweite  bei  Hoch- 
druckleitungen).  Philipp  Forchheimer. 
Brief  mathematical  discussion  of  eco- 
nomical diameters  and  thicknesses  of 
pipes  at  places  where  the  pressures  are 
different.  Diagrams.  600  w.  Zeitschr  d 
Ver  Deutscher  Ing — Dec.  1,  1906.  No. 
81 153  D. 

Irrigation. 

A  Remarkable  Combination  of  State 
and  Corporate  Action  in  a  Wyoming 
Irrigation  System.  An  outline  of  a  novel 
plan  for, the  development  of  irrigation  for 
a  portion  of  the  Shoshone  Indian  Reser- 
vation in  Wyoming,  opened  for  settle- 
ment June  15,  1906.  1000  w.  Eng  News 
— Dec.  20,  1906.   No.  81080. 

New  Orleans. 

The  New  Orleans  Water  Works. 
George  G.  Earl.  From  a  paper  before  the 
Am.  Soc.  of  Munic.  Imp.  Describes  the 
water  purification  plants  and  distribution 
system  proposed  for  this  city.  3500  w. 
Munic  Engng — Dec,  1906.    No.  80950  C. 

Penstock. 

The  Second  Penstock  of  the  Kubel 
Hydro-Electric  Plant  (Die  Zweite  Druck- 
leitung  des  Elektrizitatswerkes  Kubel). 
L.  Kiirsteiner.  Well  illustrated  descrip- 
tion of  steel  pipe,  63  inches  inside 
diameter  and  981  feet  long,  siphoning  out 
of  the  reservoir  and  crossing  a  stream  by 
an  arch ;  near  St.  Gall.  1200  w.  Schweiz 
Bauzeitung — Nov.  3,  1906.  No.  81101  B. 
Pitometer. 

The  Pitometer,  J.  D.  Underwood. 
Deals  with  the  use  of  the  pitometer  for 
locating  leakage  or  theft  of  water  from 
the  mains  and  service  pipes  of  a  water- 
works system.  Ills.  Also  discussion. 
4000  w.  Pro  Engrs  Soc  of  W  Penn — 
Dec,  1906.  No.  81061  D. 
Pond  Water. 

A  Remarkable  Experience  with  Pond 
Water.    Notes  from  a  paper  by  Herbert 


B.  Baldwin  and  George  C.  Whipple,  pre- 
sented at  the  convention  of  the  American 
Public  Health  Assn.,  concerning  the  in- 
vestigation made  of  the  cause  of  the 
sudden  destruction  of  fish  in  Weequahic 
Lake,  Newark,  N.  J.  2500  w.  Eng  Rec 
— Dec.  8,  1906.  No.  80909. 
Protection. 

On  the  Protection  of  Public  Water 
Supplies  from  Pollution  During  the  Con- 
struction, Maintenance,  and  Operation  of 
Railroads,  with  Special  Reference  to  the 
Water  Supply  of  Seattle,  Washington; 
Together  with  Criticisms  of  the  Present 
Methods  of  Water  Supply  and  Sewerage 
of  Railway  Trains.  William  T.  Sedg- 
wick. 22800  w.  Jour  N  Eng  W-Wks 
Assn — Dec,  1906.    No.  81096  F. 

Prevention  of  the  Bacterial  Contamina- 
tion of  Streams  and  Oyster  Beds.  W. 
Pollard  Digby  and  H.  C.  H.  Shenton. 
Aims  to  show  that  methods  of  sewage 
treatment  have  been  recently  devised  by 
which  the  dangerous  qualities  of  sewage 
may  be  wholly  eliminated.  Plate.  10300 
w.  Soc  of  Engrs — Dec.  3,  1906.  No. 
80954  N. 

The  Washington  Typhoid  Situation 
and  How  the  Baltimore  Water  Depart- 
ment Has  Protected  its  Supply  Without 
Filtration.  Alfred  M.  Quick.  An  ac- 
count of  the  work  done,  and  of  the  in- 
vestigations which  tend  to  show  that  in- 
fection was  not  from  the  water  supply. 
2500  w.  Eng  News — Nov.  29,  1906.  No. 
80770. 

Purification. 

The  Removal  of  Iron  from  the  Water 
Supply  of  Reading,  Mass.  Describes  the 
methods  adopted  for  the  purification  of 
water  containing  iron  and  also  vegetable 
matter.  2500  w.  Eng  Rec — Dec.  1,  1906. 
No.  80818. 

See  also  Mechanical  Engineering, 
Steam  Engineering. 

Standpipes. 

Reinforced  Concrete  Standpipes.  Illus- 
trates and  describes  standpipes  built  at 
Fort  Revere,  Mass.,  Milford,  O.,  and 
Attleboro,  Mass.,  showing  them  to  be 
more  durable  and  cheaper  than  steel. 
2000  w.  Munic  Jour  &  Engr — Dec.  5, 
1906.   No.  80867  C. 

Submerged  Main. 

Laying  a  Submerged  Water  Main  in 
the  River  South  Esk,  at  Montrose. 
Herbert  Hall.  Describes  the  method  of 
laying.  1200  w.  Jour  Gas  Lgt— Dec.  18, 
1906.   No.  81257  A. 

Water  Race. 

See  Mining  and  Metallurgy,  Mining. 
WATERWAYS  AND  HARBORS. 

Atchafalaya  River. 

The  Atchafalaya  River:  Some  of  Its 
Peculiar  Physical  Characteristics.  Dis- 
cussion of  the  paper  by  J.  A.  Ockerson. 
5800  w.  Pro  Am  Soc  of  Civ  Engrs — 
Dec,  1906.    No.  81301  E. 


We  supply  copies  of  these  articles.    See  page  838. 
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Canals. 

Canals  v.  Railways.  Ivan  C.  Barling. 
Abstracted  from  presidential  address  be- 
fore the  Newcastle  Students'  Assn.  of  the 
Inst,  of  Civ.  Engrs.  On  the  improve- 
ments needed  to  increase  the  efficiency  of 
canals,  especially  considering  British 
canals.  2500  w.  Ir  &  Coal  Trds  Rev — 
Nov.  30,  1906.  No.  80931  A. 
Colombo. 

Colombo  Harbor.  An  illustrated  de- 
scription of  the  harbor  works  at  Co- 
lombo, in  Ceylon,  now  nearing  comple- 
tion. They  have  cost  about  millions 
sterling,  and  occupied  over  30  years  in 
construction.  5500  w.  Engng — Dec.  7, 
1906.  No.  81025  A. 
Colorado  River. 

The  Reinforced  Concrete  and  Steel 
Headgates  for  the  Imperial  Canal,  Colo- 
rado River.  James  D.  Schuyler.  Illus- 
trates and  describes  these  large  head- 
gates,  their  construction  and  operation. 
1000  w.  Eng  News — Dec.  27,  1906.  No. 
81284. 

Controlling  the  Colorado  River  and 
Salton  Sea.  Illustrations  and  diagrams 
showing  the  situation  and  present  condi- 
tions, describing  some  of  the  measures 
aiming  to  return  the  river  to  its  proper 
channel.  2000  w.  Sci  Am — Dec.  22,  1906. 
No.  81085. 

Closing  the  Break  of  the  Colorado 
River  into  the  Salton  Sink,  Southern 
California.  H.  T.  Cory.  An  account  of 
this  disaster  while  diverting  a  part  of  the 
water  of  this  river  for  irrigation,  and  of 
the  attempts  made  to  restore  the  river 
to  its  old  bed.  Ills.  5500  w.  Eng  News 
— Dec.  27,  1906.   No.  81283. 

Connecticut  Run- Off. 

Twenty  .Years  Run- Off.  at  Holyoke, 
Mass.,  of  the  Connecticut  River.  Clemens 
Herschel.  Gives  a  record  of  20  years' 
weir  gaugings  made  by  the  writer.  1200 
w.  Pro  Am  Soc  of  Civ  Engrs — Nov., 
1906.   No.  80936  E. 

Devon-  Cornwall. 

Proposed  Harbor  of  Refuge  Inquiry. 
Condensed  version  of  the  report  of  Sir 
Wm.  Matthews,  dealing  with  the  pro- 
posal to  construct  a  harbor  of  refuge  in 
some  locality  on  the  North  coasts  of 
Devon  and  Cornwall.    3500  w.  Engr, 


Lond — Dec.  7,  1906.    Serial.    1st  part 
No.  81034  A. 
Panama. 

President  Roosevelt's  Special  Message 
on  the  Panama  Canal.  Condensed  from 
the  original  message  transmitted  to  Con- 
gress Dec.  17,  1906.  Ills.  5500  w.  Eng 
News — Dec.  20,  1906.    No.  81083. 

Safeguards  for  the  Panama  Canal 
Locks.  An  outline  of  some  of  the  de- 
vices that  could  be  used  for  the  protec- 
tion of  the  locks.  1500  w.  Sci  Am — Dec. 
8,  1906.   No.  80879. 

Passaic  Control. 

Flood  Control  and  Conservation  of 
Water  Applied  to  Passaic  River.  Morris 
R.  Sherrerd.  Gives  an  outline  of  the 
possibilities  for  controlling  this  river  of 
New  Jersey,  based  on  investigations  re- 
cently made.  2500  w.  Eng  Rec — Dec.  1, 
1906.   No.  80820. 

Salton  Sea. 

The  Possibilities  of  Salton  Sea. 
Charles  Alma  Byers.  An  illustrated 
article  considering  the  results  that  would 
follow  the  abandoning  of  effort  to  restore 
the  Colorado  River  to  its  old  channel, 
and  discussing  the  irrigation  projects 
which  led  to  the  disaster.  2800  w.  Pop 
Sci  M— Jan.,  1907.    No.  81261  C. 

San  Diego. 

The  Harbor  of  San  Diego,  California. 
Clarence  E.  Edwards.  Information  and 
illustrated  description  of  this  fine  harbor 
on  the  Pacific  Coast.  1400  w.  Marine 
Rev — Dec.  20,  1906.    No.  81219. 

Terminal. 

Steamship  Terminal  with  Concrete 
Pile  Piers  at  Brunswick,  Ga. ;  Atlantic  & 
Birmingham  Ry.  An  illustrated  detailed 
description  of  the  plans  for  the  new 
water  and  rail  terminals  which  provide 
for  5  freight  or  steamship  piers,  a  coal 
pier,  a  lumber  yard,  freight  sheds  and 
other  structures.  1600  w.  Eng  News — 
Dec.  20,  1906.  No.  81081. 
Waterways  Commission. 

The  Work  of  the  International  Water- 
ways Commission.  J.  A.  Macdonald.  In- 
formation concerning  cases  dealt  with 
affecting  waters  on  the  boundary  between 
the  United  States  and  Canada,  and  the 
spirit  of  fairness  shown.  1500  w.  Eng 
News — Dec.  13,  1906.   No.  80970. 
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COMMUNICATION. 

Cables. 

Aerial  Cable  Construction  for  Tele- 
phone Exchanges.  C.  W.  Burkett.  Out- 
lines practice  in  aerial  cable  construction 
for  telephone  exchanges.  3500  w.  Wis 
Engr— Dec,  1906.    No.  81275  D. 


Exchange 

The  Hamilton,  Ohio,  New  Telephone 
Exchange.  J.  E.  Peavey.  Brief  illus- 
trated description  of  a  model  manually 
operated  telephone  exchange  recently  put 
into  service.  900  w.  Elec  Rev,  N.  Y. — 
Dec.  15,  1906.   No.  80982. 
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A  Protective  Device  Against  Accidental 
Sparking  in  Wireless  Tele-Mechanisms. 
E.  Branly.  Describes  the  device  and  its 
use.  iooo  w.  Elect'n  Lond — Dec.  7, 
1906.    No.  81013  A. 

The  Generation  and  Use  of  Undamped 
High-Frequency  Oscillations  in  Radio- 
Telegraphy  (Ueber  die  Erzeugung  und 
Verwendung  Ungedampfter  Hochfre- 
quenz  Schwingungen  in  der  Drahtlosen 
Nachrichten  Uebertragung) .  W.  Hahne- 
mann. An  illustrated  description  of  an 
arc  transmitter  with  large  hollow  copper 
anode  filled  with  water,  for  cooling,  and 
carbon  cathode.  Also  discussion  of  rela- 
tive advantages  of  undamped  and  damped 
oscillations.  1800  w.  Elektrotech  Zeitschr 
— Nov.  22,  1906.    No.  81 157  B. 

Radio-Telegraphy  and  the  Telefunken 
System.  Describing  the  Telefunken  sys- 
tem of  the  Gessellschaft  fur  Drahtlose 
Telegraphie,  of  Berlin.  Diagrams.  3500 
w.  Engng — Dec,  14,  1905.  Serial.  1st 
part.   No.  81246  A. 

Recent  Methods  in  Wireless  Telegraphy. 
T.  C.  McKay.  Describes  new  detectors 
which  have  aided  the  advance  in  wireless 
telegraphy,  and  explains  the  general  ar- 
rangement for  sending  and  receiving  cur- 
rents. Diagrams.  4000  w.  Cal  Jour  of 
Tech — Dec,  1906.    No.  81204. 

The  Poulsen  Selection  System  of  Wire- 
less Telegraphy,  A.  Frederick  Collins. 
Information  concerning  a  new  system 
which  employs  an  arc  transmitter.  Ills. 
1800  w.  Sci  Am — Dec.  15,  1906.  No. 
80976. 

Wireless  Telegraphy  as  a  Safeguard  in 
Railway  Service.  Dr.  Eugen  Nesper. 
Abstract  translation  from  Elektrotech- 
nische  Zeitschrift.  An  account  of  experi- 
ments made  in  Germany.  900  w.  Elect'n, 
Lond — Dec.  7,  1906.   No  81012  A. 

On  a  Method  of  Producing  Continuous 
High-Frequency  Electric  Oscillations. 
S.  G.  Brown.  Describes  briefly  methods 
employed  by  the  writer  for  the  continuous 
production  of  high-frequency  oscillations, 
in  wireless  telegraphy.  800  w.  Elect'n, 
Lond — Nov.  23,  1906.    No.  80829  A. 

The  Measurement  of  Received  Energy 
at  Wireless  Stations.  Greenleaf  W.  Pick- 
ard.  Explains  a  simple  method  developed 
by  the  writer  for  measuring  the  energy 
received  at  each  discharge  of  the  distant 
station,  the  only  limitation  being  the 
sensitiveness  of  the  detector  employed. 
1300  w.  Elec  Rev  N  Y— Dec.  15,  1906. 
No.  80983. 

The  Influence  of  the  "  Counterbalance  " 
on  the  Damping  of  the  Aerial  in  Radio- 
Telegraphy  (Ueber  den  Einfluss  des  Ge- 
gengewichtes  ^  auf  die  Dampfung  des 
Luftdrahtes  in  der  Drahtlosen  Tele- 
graphie). Dr.  Walther  Burstyn.  Mathe- 
matical discussion  of  the  influence  of  a 
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capacity  at  the  lower  end  of  an  aerial 
which  is  not  grounded.  1000  w. 
Elektrotech  Zeitschr — Nov.  29,  1905.  No. 
81 162  B. 

DISTRIBUTION. 

Balancers. 

Static  Balancers  for  3-Wire  Distribu- 
tion Systems.  An  illustrated  explanation 
of  the  principle  of  this  apparatus.  2500 
w.  Mech  Engr — Dec.  1,  1906.  No. 
80915  A. 
Cable  Heating. 

The  Loading  of  Multiple-Conductor 
Cables,  Laid  Underground,  With  Refer- 
ence to  Heating  (Die  Belastung  von  Ver- 
seilten,  im  Erdboden  Verlegten  Mehr- 
leiter-Kabeln,  mit  Riichsicht  auf  Erwar- 
mung).  J.  Teichmiiller  und  P.  Humann. 
Record  of  experiments  on  high-voltage, 
polyphase  cables,  with  discussion  of  re- 
sults. Tables  and  diagrams.  2000  w. 
Elektrotech  Zeitschr — Nov.  22,  1906.  No. 

8115S  B. 
Clyde  Valley. 

The  Clyde  Valley  Power  Company. 
Information  showing  the  consumers  sup- 
plied by  this  company  with  illustrated 
description  of  the  line  construction. 
1800  w.  Elec  Engr,  Lond — Dec.  14,  1906. 
No.  81238  A. 
Cost. 

Cheapened  Methods  of  Electrical  Dis- 
tribution. J.  H.  C.  Brooking.  Abstract 
of  a  paper  read  before  the  Manchester 
Sec  of  the  Inst,  of  Elec  Engrs.  Briefly 
considers  the  methods  recently  used  for 
lowering  the  capital  cost.  Also  discus- 
sion. 4000  w.  Elec  Engr,  Lond — Dec. 
21,  1906.  No.  81334  A. 
Losses. 

Distribution  Losses.  John  C.  Potter. 
An  account  of  methods  used  in  deter- 
mining the  distribution  losses  of  the  A. 
C.  lighting  system  of  Milwaukee.  Dia- 
grams. 2500  w.  Wis  Engr — Dec,  1906. 
No.  81277  D. 
Mining  Plant. 

The  Reduction  of  Mining  Costs  by 
Electric  Operation.  Dr.  Alfred  Graden- 
witz.  An  illustrated  description  of  a 
novel  Continental  installation  using  a 
buffer  storage  battery  with  polyphase 
transmission.  1500  w.  Engineering 
Magazine — Jan.,  1907.  No.  81 193  B. 
Power  Factor. 

The  Physical  Meaning  of  Power  Factor 
and  the  Significance  of  a  Power  Factor 
Less  Than  Unity  Without  Phase  Differ- 
ence. Albert  F.  Ganz.  Defines  the 
power  factor  and  considers  its  physical 
meaning  in  a  circuit  with  sinusoidal  elec- 
tromotive force  and  current,  wave  forms 
which  are  not  sinusoidal,  and  pulsating 
continuous  currents.  3500  w.  Jour  Fr 
Inst — Dec,  1906.  No.  80944  D. 
Protective  Appliances. 

The  Sources  of  Danger  in  Alternating 
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Current  Plants  and  Some  Modern  Pro- 
tective Appliances  (Die  Gefahrquellen  in 
Elektrischem  Wechselstromanlagen  und 
einige  Moderne  Schutzvorrichtungen  zur 
Abwendung  der  Gefahren).  Hermann 
Zipp.  Discussion  of  electric  shock  and 
its  causes,  and  illustrated  description  of 
insulators,  lightning  arresters  and  other 
protective  apparatus.  5500  w.  Zeitschr 
d  Ver  Deutscher  Ing — Nov.  24,  1905.  No. 
81 147  D. 

Railway  Feeding. 

Advantages  and  Disadvantages  of  Feed- 
ing Tramway  Systems  in  Isolated  Zones 
as  Compared  with  Closed  Networks. 
Report  of  M.  G.  Rasch  on  the  replies  re- 
ceived to  questions  sent  out  concerning 
the  advantages  and  disadvantages  of  feed- 
ing by  open  or  closed  circuits.  4000  w. 
Elect'n,  Lond — Nov.  23,  1906.  No. 
80833  A. 

Switchboards. 

Recent  Design  in  Direct-Current 
Switchboards.  Edward  Schildhauer.  Illus- 
trates and  describes  some  of  the  recent 
practice  of  the  Chicago  Edison  Company 
in  direct-current  switchboard  design. 
900  w.  Elec  Wld — Dec.  1,  1906.  No. 
80807. 

ELECTRO-CHEMISTRY. 
Aluminum  Battery. 

Aluminum  Cells  (Ueber  Aluminium- 
zellen).  Dr.  Max  Biittner.  Account  of 
tests  of  storage  battery  used  for  train 
lighting  in  Prussia  having  aluminum  and 
iron  plates  and  ammonium  carbonate 
electrolyte.  Diagrams.  3500  w.  Zeitschr 
f  Elektrochem — Nov.  2,  1906.  No. 
81 122  G. 
Electrolysis. 

Independent  Stirrer  for  Electrolysis. 
E.  L.  Larrison.  An  inexpensive  substi- 
tute for  rotating  cathodes  is  described 
and  the  method  explained.  2200  w.  Eng 
&  Min  Jour — Dec.  22,  1906.  No.  81215. 
Electro-Metallurgy. 

Electro-Metallurgy  in  1905  and  the 
First  Half  of  1906  (Die  Electro-Metal- 
lurgie  im  Jahre  1905  und  im  Ersten  Halb- 
jahre  1906).  Dr.  Franz  Peters.  Illus- 
trated comprehensive  general  review. 
Serial.  9  parts.  33000  w.  Gliickauf — Oct. 
20,  27;  Nov.  3,  10,  17,  24;  Dec.  i,  8  and  15, 
1906.   No.  81 107  each  D. 

Electric  Furnace  Methods  of  Iron  and 
Steel  Production.  John  B.  C.  Kershaw. 
Illustrated  description  of  various  electric 
furnaces  and  processes.  2500  w.  Ir  Trd 
Rev — Nov.  29,  1906.  No.  80753. 

The  Present  State  of  the  Electro-Metal- 
lurgy of  Iron  and  Steel  (L'Etat  Actuel  de 
l'Electrosiderurgie).  Leon  Guillet.  Well 
illustrated  and  comprehensive  description 
of  electric  plants,  furnaces  and  processes, 
Serial.  1st  part.  1  plate.  3500  w.  Genie 
Civil— Dec.  8,  1906.    No.  81 137  D- 


The  Electric  Furnace  and  Its  Applica- 
tions to  the  Metallurgy  of  Iron  and  Steel. 
R.  S.  Hutton.  Read  before  the  Sheffield 
Soc.  of  Engrs.  &  Met.  Discusses  recent 
developments  to  be  considered  in  con- 
nection with  power  generation,  the  appli- 
cations of  electric  power  to  industries, 
and  some  recent  types  of  electric  fur- 
naces. 6000  w.  Engng — Dec.  7,  1906.  No. 
81028  A. 

The  Electrothermal  Metallurgy  of  Iron. 
Major  E.  Stassano.  Discusses  the  prin- 
ciples upon  which  the  electrothermal  pro- 
cess depends  and  gives  an  illustrated  de- 
scription of  the  rotating  furnace  designed 
by  the  writer.  7000  w.  Sci  Am  Sup — 
Dec.  22,  1906.    No.  81089. 

Hypochlorites. 

The  Hermite  Electrolytic  Process  at 
Poplar.  Charles  V.  Biggs.  Read  before 
the  Faraday  Soc.  A  contribution  to  the 
facts  available  on  the  subject  of  the  elec- 
trolytic production  of  hypochlorites.  2000 
w.  Elec  Engr,  Lond — Nov.  23,  1906.  No. 
80827  A. 

Nickel  Plate  Waste. 

Experiments  for  Saving  Copper  and 
Nickel  from  the  Waste  Pieces  of  Nickel 
Plated  Sheets  (Ueber  Einige  Versuche 
zur  Gewinnung  von  Kupfer  und  Nickel 
aus  Abfallen  Nickelplattierter  Bleche). 
Carl  Richter.  Description  of  electrolytic 
process.  2500  w.  Elektrochem  Zeitschr 
— Dec,  1906.    No.  81 120  G. 

ELECTRO-PHYSICS. 

Compass  Variations. 

The  Influence  of  the  Surface  Currents 
Flowing  Through  Iron  Ships'  Hulls  on 
the  Magnetic  Compass  (Die  Einwirkung 
der  Durch  den  Eisernen  Schiffskorper 
Fliessenden  Flachenstrome  auf  das  Kom- 
passfeld).  C.  Arldt.  Discussion  of  for- 
mulae, with  experimental  determination. 
Tables  and  diagrams.  1800  w.  Elektro- 
tech  Zeitschr— Nov.  22,  1906.  No. 
81 1 56  B. 

Electro-Magnetism. 

Electro-Magnetism.  Roger  Atkinson. 
An  explanation  of  the  magnetic  field  that 
surrounds  a  single  wire  or  conductor 
carrying  a  current.  Diagrams.  700  w. 
Ry  &  Loc  Engng— Dec,  1906.  No. 
80871  C. 

Induction  Coils. 

The  Design  of  Induction  Coils.  Wil- 
liam O.  Eddy  and  Melville  Eastham. 
Considers  the  type  of  coils  employing 
open  cores  of  iron  wire,  giving  facts  and 
suggestions  useful  to  designers  and  users 
of  these  instruments.  7000  w.  Elec  Wld 
— Dec.  22,  1906.    No.  81218. 

Interrupter. 

How  to  Construct  an  Independent  In- 
terrupter. A.  Frederick  Collins.  Illus- 
trates and  describes  a  type  embodying  all 
the  improvements  of  the  double-spring 
interrupter,  stating  its  advantages,  and 
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explaining  the  operation.  1600  w.  Sci 
Am  Sup— Dec.  15,  1906.   No.  80979. 

Magnetic  Alloys. 

Experiments  on  the  Heusler  Magnetic 
Alloys.  K.  E.  Guthe  and  L.  W.  Austin. 
Gives  the  main  results  of  the  work  of 
Dr.  Heusler  and  his  associates  in  pro- 
ducing from  non-magnetic  metals,  alloys 
which  approach  iron  in  their  magnetic 
properties.  2400  w.  Elect'n,  Lond — Nov. 
23,  1906.    Serial.   1st  part.   No.  80832  A. 

Waves. 

Analysis  of  Alternating-Current  Waves. 
S.  A.  Hazeltine.  Describes  methods  for 
treating  electric  waves  graphically,  with 
the  object  of  resolving  waves  into  their 
harmonics  and  the  determination  of  the 
effective  voltage  and  current  and  the 
mean  power  directly  from  the  wave-forms. 
1500  w.  Stevens  Ind — Oct.,  1906.  No. 
81093  D. 

Discussion  on  "The  Effect  of  Iron  in 
Distorting  Alternating  Current  Wave- 
Form  "  at  New  York,  September  28,  1906. 
Discussion  of  the  paper  presented  by 
Frederick  Bedell  and  Albert  B.  Tuttle. 
6500  w.  Pro  Am  Inst  of  Elec  Engrs — 
Nov.,  1906.   No.  81063  D. 

GENERATING  STATIONS. 
Armatures. 

Armature  Reaction  in  Polyphase  Alter- 
nators. L.  A.  Herdt.  Outlines  an  experi- 
mental method  for  the  determination  of 
the  regulation  of  alternators  under  load. 
Diagrams.  2000  w.  Elec  Rev,  N  Y — 
Dec.  1,  1906.  No.  80787. 
Chicago. 

A  100,000-Kilowatt  Steam-Turbine 
Station.  J.  C.  Thorpe.  Illustrated  de- 
tailed description  of  the  Fisk  Street 
station,  Chicago,  which  has  the  largest 
steam-generating  plant  yet  projected. 
5000  w.  Power — Dec,  1906.  No.  80997  C. 

Commutation. 

Some  Phenomena  of  Commutation. 
Prof.  F.  Q.  Baily  and  W.  S.  H.  Cleg- 
horne.  Abstract  of  a  paper  read  before 
the  Glasgow  Sec,  of  the  Inst,  of  Elec. 
Engrs.  Deals  with  the  contact  resist- 
ance of  the  brush,  the  value  of  the  brush 
current,  the  currents  in  the  short-circuited 
coils  and  the  E.  M.  F.  between  the  seg- 
ment and  the  trailing  edge  of  the  brush. 
4500  w.  Elect'n,  Lond — Nov.  23,  1906. 
Serial.    1st  part.    No.  80830  A. 

Dynamos. 

Recent  Advances  in  the  Construction 
of  Constant  Current  Dynamos.  Dr.  E. 
Rosenbery.  Abstracted  from  the  Elek- 
trotechnische  Zeitschrift.  An  illustrated 
account  of  recent  developments.  1200  w. 
Elect'n,  Lond — Dec.  21,  1906.  No. 
8i357  A. 

A  Simple  Experimental  Dynamo.  Paul 
H.  Woodruff.  Describes  the  construction, 
illustrating  details.  1200  w.  Sci  Am — 
Dec.  29,  1906.   No.  81293. 
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A  New  Type  of  Continuous- Current 
Dynamo-Electric  Machine  with  Com- 
mutating  Poles.  V.  A.  Fynn.  Describes 
a  new  type  proposed  by  the  author,  stating 
its  advantages.  Considers  it  well  suited 
to  meet  the  conditions  obtaining  in  turbo- 
generators. 2000  w.  Elect'n,  Lond — 
Nov.  30,  1906.    No.  80914  A. 

Alternating-Current  Machines.  An 
explanation  of  the  elementary  principles 
of  the  modern  alternator  and  alternating- 
current  motor.  Ills.  3000  w.  Prac  Engr 
— Nov.  23,  1906.  Serial.  1st  part.  No. 
80822  A. 
Exciters. 

The  Operation  and  Care  of  Exciters. 
A.  E.  Buchenberg.  Practical  suggestions 
on  how  to  detect  and  remedy  exciter 
troubles.  1200  w.  Engr,  U  S  A — Dec. 
15,  1906.  No.  81052  C. 
Finances. 

The  Revenues  of  Electric  Stations  in 
Large  Cities  and  the  Influence  on  Them 
of  Furnishing  Current  to  Railways  (Die 
Ertragnisse  von  Elektrizitatswerken  in 
Grosseren  Stadten  und  Ihre  Beeinflus- 
sung  durch  Stromlieferung  fur  eine 
Bahn).  G.  Dettmar.  Discussion  of  sta- 
tistics of  a  large  number  of  stations,  and 
comparison  with  results  from  small 
stations,  given  in  a  previous  article. 
Tables.  2500  w.  Elektrotech  Zeitschr 
— Nov.  29,  1906.  No.  81 160  B. 
Hydro-Electric. 

Hydro-Electric  Developments  at  Hunt- 
ingdon, Pa.  Illustrates  and  describes  two 
plants  under  construction  by  the  Juniata 
Hydro-Electric  Co.,  which  will  form  part 
of  an  important  electric  transmission 
system.  3000  w.  Elec  Wld — Dec.  22. 
1906.   No.  81216. 

Hydro-Electric  Power  Station  at  Wan- 
gen.  Illustrated  description  of  an  high- 
tension  installation  erected  along  the 
course  of  the  river  Aare,  in  the  Canton 
of  Berne.  1800  w.  Engr,  Lond — Nov. 
30,  1906.    No.  80929  A. 

North  Wales  Power  Company.  Illus* 
trates  and  describes  the  first  British 
hydro-electric  power  scheme.  2700  w. 
Elec  Engr,  Lond— Dec.  21,  1906.  Serial. 
1st  part.    No.  81333  A. 

The  Entraygues  (France)  Hydro-elec- 
tric Plant.  C.  L.  Durand.  Illustrated 
description  of  a  new  station  utilizing  the 
power  of  mountain  streams  in  the  Alpine 
region,  supplying  current  for  Toulon  and 
villages  on  the  Mediterranean  coast.  3000 
w.  Elec  Rev,  N  Y— Dec.  8,  1906.  No. 
80891. 

The  Hydro-Electric  Plant  of  the  Bel- 
ton  Power  Co.  George  Wrigley.  Illus- 
trated description  of  a  generating  plant 
on  the  Saluda  River,  S.  C.  2200  w.  Eng 
Rec— Dec.  15,  1906.    No.  80993. 

The  Snowdon  Hydro-Electric  Installa- 
tion of  the  North  Wales  Power  and 
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Traction  Co.,  Ltd.  Illustrates  and  de- 
scribes the  engineering  features  of  this 
scheme.  3000  w.  Elec  Rev,  Lond — Dec. 
7,  1906.    Serial.    1st  part.    No.  81024  A. 

The  Warriors  Ridge  Hydro-Electric 
Plant  at  Huntingdon,  Pa.  Illustrates  and 
describes  details  of  a  combined  hydraulic 
and  steam  plant  of  8000  horse-power. 
4000  w.  Eng  Rec — Dec.  22,  1906.  No. 
81228, 

The  Whitney  Development  on  the 
Yadkin.  Julian  I.  Miller.  An  illustrated 
account  of  an  important  hydro-electric 
project  being  carried  out  in  North  Caro- 
lina. 2000  w.  Elec  Rev,  N  Y — Dec.  29, 
1906.  No.  81305. 
Paris. 

The  St.  Denis  Station  of  the  Paris 
Electric  Co.  ^L'Usine  Electrique  de  la 
Societe  d'Electricite  de  Paris  a  Saint- 
Denis,  Seine).  G.  Boeto.  Illustrated  de- 
scription of  station  and  its  steam  and 
electric  equipment,  including  5000-kilo- 
watt  turbo-alternators.  2  plates.  Serial. 
2  parts.  10000  w.  Genie  Civil — Nov.  17 
and  24,  1906.  No.  81 132  each  D. 
Rotaries. 

Rotary  Converters  v.  Motor-Gener- 
ators. Miles  Walker.  Abstract  of  paper 
and  discussion  before  the  Manchester 
Sec.  of  the  Inst,  of  Elec.  Engrs.  A  com- 
parison of  the,  advantages,  considering 
the  four  types  of  apparatus  at  present  in 
commercial  use.  5500  w.  Elect'n,  Lond 
—Dec.  14,  1906.   No.  81243  A. 

Sydney,  N.  S.  W. 

Sydney  Electrical  Supply.  An  illus- 
trated article  giving  the  history  of  the 
City  Council's  undertaking.  4000  w. 
Aust  Min  Stand— Oct.  17  and  24,  1906. 
Serial.   2  parts.   No.  80804  each  B. 

Turbo-Dynamos. 

Steam  Turbine  Dynamos.  A.  G.  Ellis. 
Discusses  the  advantages  of  the  steam 
turbine  as  a  prime  mover,  also  reviews 
the  limiting  factors  to  the  outfit,  and  the 
effect  of  increasing  the  speed.  4000  w. 
Mech  Engr— Nov.  24,  1906.  Serial.  1st 
part.   No.  80826  A. 

Waltham. 

The  New  Power  Plant  for  Railway 
and  Lighting  Service  in  Waltham,  Mass. 
Illustrated  description  of  a  nlant  built  to 
supply  cheap  power  to  railway  lines  and 
for  power  and  lighting.  Reinforced  con- 
crete is  extensively  used,  and  many  fea- 
tures of  interest  introduced.  3500  w.  St 
Ry  Jour — Dec.  29,  1906.   No.  813 19. 

LIGHTING. 

Car  Lighting. 

The  Vickers-Hall  System  of  Train- 
Lighting.  Illustrates  and  describes  this 
system  of  electric  lighting  of  trains.  2000 
w.  Engng — Dec.  14,  1906.   No.  812 so  A. 

The  Use  of  Storage  Batteries  in  the 
Electric  Lighting  of  Steam  Passenger 
Equipment.    J.  R.  Sloan.    Describes  the 


ways  batteries  are  used  in  this  service  at 
present,  and  recent  improvements  intro- 
duced, giving  specifications  thought  to 
represent  the  type  of  cell  best  suited  to 
this  work.  Ills.  ^000  w.  Elec  Rev, 
N  Y— Dec.  8,  1906.  No.  80890. 
Clusters. 

Incandescent-Lamp  Clusters  and  Bowls. 
J.  R.  Cravath  and  V.  R.  Lansingh.  Illus- 
trates and  describes  various  types,  re- 
porting tests  made.  1500  w.  Elec  Wld — 
Dec.  1,  1906.  No.  80806. 
Metal  Filaments. 

Metallic  Filaments  for  Electric  Lamps. 
J.  Swinburne,  in  The  London  Times 
Engng.  Sup.  Information  in  regard  to 
the  process  invented  by  Dr.  Hans  Kuzel 
by  which  the  most  refractory  metals  can 
be  made  into  filaments.  900  w.  Sci  Am 
Sup— Dec.  15,  1906.   No.  80978. 

The  New  Incandescent  Electric  Lamps 
An  interesting  review  of  recent  develop- 
ments in  these  lamps,  and  the  properties 
which  give  them  value  in  therapeutics 
and  the  industries,  as  well  as  for  lighting. 
3500  w.  Engr,  Lond — Dec.  7,  1906. 
Serial.    1st  part.    No.  810^0  A. 

Experiments  on  Carbon,  Osmium,  and 
Tantalum  Lamps.  J.  T.  Morris.  A  re- 
port of  experiments  undertaken  to  ascer- 
tain how  variation  of  voltage  affects  the 
candle-power  and  efficiency  of  certain  re- 
cent types  of  filament  lamps.  2700  w. 
Elect'n,  Lond— Dec.  14,  1906.  No. 
81242  A. 
Tests. 

Tests  of  Incandescent  Lamps.    L.  B. 
Spinney.   A  discussion  of  lamp  efficiency, 
giving  results  of  lamp  tests.    1500  w. 
Elec  Wld— Dec.  15,  1906.   No.  81053. 
Transformation. 

Transformation  of  Electric  Power  into 
Light.  Charles  Proteus  Steinmetz.  Con- 
siders lighting  by  incandescence ;  selective 
radiation  of  solids;  electroluminescence 
of  vapors  and  gases ;  vacuum-tube  illumi- 
nation ;  the  arc ;  and  the  arc  as  an  illumi- 
nant.  2400  w.  Pro  Am  Inst  of  Elec 
Engrs — Nov.,  1906.  No.  81062  D. 
University  of  Pennsylvania. 

A  Noteworthy  Example  of  Modern 
Illuminating  Engineering.  Illustrates  and 
describes  the  artificial  lighting  of  the 
engineering  laboratories  of  the  Univer- 
sity of  Pennsylvania.  800  w.  Elec  Rev, 
N  Y — Dec.  29,  1906.   No.  81306. 

MEASUREMENT. 

Gutta  Percha. 

The  Temperature  Coefficient  of  Gutta 
Percha  (Ueber  Temperatur-Koeffizienten 
von  Gutta  Percha).  K.  Winnertz.  Ex- 
perimental determination,  showing  that 
coefficient  is  not  constant.  Tables  and 
curve.  800  w.  Elektrotech  Zeitschr — 
Nov.  29,  1906.    No.  81 161  B. 

Materials. 

Selection  and  Testing  of  Materials  for 
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Construction  of  Electric  Machinery.  Prof. 
J.  Epstein.  Discusses  methods  of  testing 
the  materials  and  the  completed  ma- 
chines, and  related  matters  of  interest. 
Ills.  1 1700  w.  Inst  of  Elec  Engrs — Nov. 
22,  1906.  No.  80905  N. 
Meters. 

The  Accuracy  of  Meters.   H.  J.  Cridge. 
A  brief  discussion  of  methods  of  showing 
the  percentage  error.  800  w.  Elec  Engr, 
Lond — Dec.  7,  1906.   No.  81007  A. 
Standards. 

Units  and  Standards.   Editorial  on  the 
standardization  of  electrical  units.  2200 
w.  Engng — Nov.  23,  1906.   No.  80837  A. 
Stray  Currents. 

The  Measurement  of  the  Density  of 
Stray  Currents  in  the  Earth  (Ueber  die 
Messung  der  Dichtigkeit  Vagabundieren- 
der  Strome  im  Erdreich).  F.  Haber  and 
K.  Liese.  An  illustrated  account  of  ex- 
tensive experiments  at  Karlsruhe,  Ger- 
many, with  plate  electrodes  covered  with 
an  electrolytic  paste.  Maps.  Tables. 
10000  w.  Zeitschr  f  Elektrochem — Nov. 
16,  1906.   No.  81 123  G. 

MOTORS. 

Direct  Current. 

The  Design  of  Direct  Current  Motors. 
Charles  H.  Bedell.  Discusses  important 
points  in  the  designs  of  motors  for 
variable  speed  work.  Ills.  2200  w.  Sch 
of  Mines  Qr — Nov.,  1906.  No.  80855  D. 
Induction  Motors. 

Some  Practical  Points  on  Polyphase 
Induction  Motors.  Fred  P.  De  Wilde. 
Considers  the  rotating  field,  stator  wind- 
ings, test  for  field  symmetry,  drying  out 
a  water  soaked  motor,  methods  of  speed 
control,  etc.  1500  w.  Power — Dec,  1906. 
No.  81001  C. 

The  Single- Phase  Induction  Motor. 
Alfred  Still.  Explains  the  action  of  the 
induction  motor  without  reference  to  the 
idea  of  a  resultant  revolving  magnetic 
field.  4000  w.  Elec  Wld-— Dec.  8,  1906. 
Serial.  1st  part.  No.  80907. 
Single  Phase. 

The   Siemens-Schuckert  Single-Phase 


Series  Motor.  Extracts  from  a  recent 
naoer  by  Dr.  Rudolf  Richter  describing 
certain  improvements  in  the  design  and 
construction  of  these  motors.  2500  w. 
Elec  Rev,  Lond — Dec.  14,  1906.  No. 
81241  A. 

Siemens-Schuckert  Alternating- Current 
Series  Motors.  Rudolf  Richter.  Slightly 
abbreviated  translation  from  the  Elektro- 
technische  Zeit.  Deals  with  the  means  em- 
ployed by  this  company  to  improve  the 
characteristics  that  are  inferior  to  the 
continuous-current-motor.  3300  w.  Elect'n, 
Lond — Nov.  23,  1906.  Serial.  1st  part. 
No.  80831  A. 

TRANSMISSION. 
Direct  Current. 

Direct-Current  High- Voltage  Trans- 
mission from  Moutiers  to  Lyons,  France 
(Gleichstrom  -  Hochspannungs  -  Kraft- 
iibertragung  Moutiers-Lyon).  Illus- 
trated description  of  system  and  appa- 
ratus. Voltage  is  57,000;  distance,  no 
miles.  Also,  table  showing  all  D.  C. 
transmissions  on  Thury  system.  2000  w. 
Elektrotech  Zeitschr — Nov.  22,  1906.  No. 
81158  B. 
European  Practice. 

Present  Status  of  European  Practice  in 
Transmission  Line  Work.  Notes  on  the 
latest  practice  in  Switzerland  and  Italy, 
with  map  of  the  Milan  district.  Also 
editorial.  3000  w.  Elec  Wld — Dec.  22, 
1906.  No.  81217. 
Recent  Practice. 

Recent  Practice  in  Electrical  Trans- 
mission of  Power.  W.  B.  Esson.  Dis- 
cusses the  economy  of  raising  the  pres- 
sure, and  the  pressures  permissible,  the 
design  of  insulators,  switches,  etc.  Ills. 
4000  w.  Engr,  Lond— Dec.  14,  1906.  No. 
81252  A. 

MISCELLANY. 
Canadian  Westinghouse. 

New  Works  of  the  Canadian  Westing- 
house-Co.  at  Hamilton,  Ont.  Description 
of  a  new  plant  intended  for  the  manufac- 
ture of  electrical  products.  Ills.  3500  w. 
Eng  Rec— Dec.  15,  1906.    No.  80995. 
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Accounting. 

Smelter  Administration.  Herbert 
Haas.  Describes  a  systematic  method  of 
keeping  accounts  at  metallurgical  works. 
3300  w.  Eng  &  Min  Jour — Dec.  22,  1906. 
No.  81213. 
Australia. 

Industry  and  Politics  of  Western  Aus- 
tralia. Ralph  Stokes.  Discusses  the  min- 
ing industry  and  the  miner,  and  condi- 
tions affecting  this  industry.  Ills.  2300 
w.  Min  Wld— Dec.  8,  1906.  No.  80898. 
Betterment. 

Betterment  Work  on  the  Santa  Fe.  A 


Complete  account  of  this  work,  the  re- 
sults and  methods  used,  and  the  effect  on 
workmen,  officials  and  owners.  Ills. 
17000  w.  Am  Engr  &  R  R  Jour — Dec, 
1906.   No.  80932  C. 

Shop  Betterment  Work  on  the  Santa 
Fe.  Charles  H.  Fry.  An  explanation  of 
the  system  of  betterment  work  inaugu- 
rated to  harmonize  the  relations  between 
employer  and  employees,  to  increase  the 
efficiency,  etc.  8000  w.  R  R  Gaz — Nov. 
30,  1906.  Serial.  1st  part.  No.  80766. 
Electrical  Industry. 

The  Electrical  Industry  at  Home  and 
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Abroad.  Dr.  C.  V.  Drysdale.  Address 
to  the  Students'  Sec.  of  the  Inst,  of  Elec. 
Engrs.  Discusses  the  causes  of  the  un- 
satisfactory state  of  affairs  in  England, 
and  the  progress  in  other  countries.  7000 
w.  Elec  Engr,  Lond — Nov.  30,  1906.  No. 
80913  A. 

Engineer's  Role. 

The  Economic  and  Social  Position  of 
the  Engineer  (Le  Role  Economique  et 
Social  de  lTngenieur),  Prof.  Maurice 
Bellom.  Abstract  of  an  inaugural  lecture 
at  the  Ecole  Nationale  Superieure  des 
Mines,  of  France.  8000  w.  Genie  Civil — 
Nov.  17  and  24,  1906.   No.  81 133  each  D. 

Foundry  Costs. 

A  System  for  Obtaining  Foundry 
Costs.  C.  J.  Redding.  A  detailed  de- 
scription with  facsimiles  of  all  the  forms 
necessary  to  put  it  into  effect.  The 
author  points  out  especially  the  great 
commercial  risk  of  rough  "  estimates " 
and  incomplete  knowledge  of  real  costs. 
4000  w.  Engineering  Magazine — Jan., 
1907.   No.  81 192  B. 

Inventions. 

The  Commercial  Management  of  In- 
ventions at  Home  and  Abroad  (Die  Ver- 
wertung  Technischer  Neurerungen  im  In- 
und  Auslande).  Hermann  Scherbak.  An 
address  before  the  Austrian  Section  of 
the  Ver.  Deutscher  Ing.,  on  inventions, 
the  securing  of  patents  and  their  selling, 
licensing,  etc.  3000  w.  Zeitschr  d  Ver 
Deutscher  Ing — Nov.  17,  1906.  No. 
81 143  D. 


Labor. 

Capital  and  Labor.  John  B.  Kreischer. 
Address  before  the  Stevens  Engng.  Soc. 
Considers  the  present  conditions  in  the 
United  States.  3500  w.  Stevens  Ind — 
Oct.,  1906.   No.  81092  D. 

Management. 

Profit  Making  in  Shop  and  Factory 
Management.  C.  U.  Carpenter.  The 
first  of  a  series  analyzing  the  common 
causes  of  "  leaks,"  loss,  and  failure,  and 
pointing  out  the  plain,  practical  methods 
for  bringing  any  manufacturing  business 
up  to  its  maximum  possible  productive- 
ness and  profit.  4500  w.  Engineering 
Magazine— Jan.,  1907.    No.  81 199  B. 

Profit  Sharing. 

Sharing  Profits  of  a  Great  Corporation. 
Remarks  on  the  success  of  the  Perkins 
plan  of  employee  stockholders.  1200  w. 
Ir  Trd  Rev— Dec.  20,  1906.    No.  81068. 

Railroads. 

The  Relationshop  of  the  Railroads  to 
the  People.  Samuel  Spencer.  From  an 
address  delivered  before  the  Alabama 
Agricultural  Assn.,  Oct.  25,  1906.  3000 
w.   R  R  Gaz— Dec.  7,  1906.   No.  80874. 

Some  of  the  Relations  of  Railway 
Transportation  in  the  United  States  to 
Mining  and  Metallurgy.  James  Douglas. 
An  interesting  study  of  the  effect  of 
transportation  on  these  industries;  the 
effect  of  fuel  and  its  value,  and  re- 
lated problems  of  importance.  8500  w. 
Sch  of  Mines  Qr— Nov.,  1906.  No. 
80854  D. 
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Araguaya. 

The  Royal  Mail  Steamer  Araguaya. 
Illustrated  description.    1000  w.  Engr, 
Lond — Dec.  21,  1906.   No.  81346  A. 
Battleships. 

U.  S.  S.  Minnesota.  R.  T.  Hall.  Illus- 
tration, description  and  report  of  official 
trial.  10000  w.  Jour  Am  Soc  of  Nav 
Engrs — Nov.,  1906.    No.  81281  H. 

U.  S.  Battleship  Nebraska.  Arthur 
Crenshaw.  Illustrations,  description,  and 
report  of  trials.  5000  w.  Jour  Am  Soc 
of  Nav  Engrs— Nov.,  1906.  No.  81278  H. 

The  New  Battleships  of  the  French 
Navy  (Les  Nouveaux  Cuirasses  de  la 
Marine  Franchise).  L.  Piaud.  Illus- 
trated description  of  the  "  Patrie "  and 
her  class,  with  record  of  trials.  1  plate. 
3000  w.  Genie  Civil — Dec.  1,  1906.  No. 
81 134  D. 
Boilers. 

Some  Practical  Notes  on  the  Care  and 
Preservation  of  the  Marine  Type  of  Bab- 
cock  &  Wilcox  Boilers.  B.  Heggen- 
haugen.  Suggestions  on  getting  a  new 
boiler  ready  for  steaming,  getting  up 


steam,  firing,  cleaning  and  inspection,  feed 
water,  etc.  8200  w.  Jour  Am  Soc  of 
Nav  Engrs— Nov.,  1906.    No.  81282  H. 

Channel  Ferry. 

The  Proposed  Channel  Ferry  Service. 
An  account  of  a  through  rail  connection 
proposed  between  England  and  France, 
with  description  of  engineering  features 
of  interest.  Ills.  2500  w.  Engng — Dec. 
7,  1906.   No.  81026  A. 

Coaling  at  Sea. 

A  New  Sea  Anchor  for  Coaling  at  Sea. 
Spencer  Miller.  An  illustrated  article  re- 
porting experiments  and  conclusions  re- 
garding sea  anchors  employed  in  marine 
cableways  for  coaling  at  sea.  1700  w. 
Ir  Age — Nov.  29,  1906.    No.  80765. 

Cruiser. 

U.  S.  S.  Milwaukee.    E.  P.  Jessop. 
Illustration,   description  and  report  of 
official  trial.    2500  w.    Jour  Am  Soc  of 
Nav  Engrs — Nov.,  1906.    No.  81280  H. 
Drydocks. 

Two  Timber  Drydocks  and  Their 
Pumping  Plant.  F.  P.  Palen  and  G.  L. 
Smith.    Illustrates  and  describes  the  two 
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timber  drydocks  at  Newport  News,  Va., 
and  their  pumping  plant.  3000  w.  Naut 
Gaz— Dec.  27,  1906.   No.  81318. 

fireproof  Ferry. 

Construction  of  a  Fireproof  Ferry 
Steamer.  William  Gatewood.  Read  be- 
fore the  Soc.  of  Naval  Archts.  &  Marine 
Engrs.  An  illustrated  article  giving  par- 
ticulars of  an  adaptation  of  fireproof  con- 
struction in  the  building  of  the  James- 
town, an  excursion  steamer  for  the  Po- 
tomac river.  Discussion.  7500  w.  Marine 
Rev— Dec.  6,  1906.   No.  80876. 

Floating  Dock. 

The  Naval  Floating  Dock — Its  Advan- 
tages, Design  and  Construction.  Dis- 
cussion of  the  paper  by  Leonard  M.  Cox. 
5000  w.  Pro  Am  Soc  of  Civ  Engrs — 
Dec,  1906.   No.  81302  E. 

Floating  Fortress. 

Steady-Floating  Marine  Structures.  Il- 
lustrated description  of  the  device  in- 
vented by  William  Edward  Murray 
which  may  modify  the  construction  of 
breakwaters  and  other  marine  structures.' 
Also  editorial.  2500  w.  Am  Shipbldr — 
Dec.  8,  1906.   No.  80906. 

Gyroscope. 

Experiments  with  the  Marine  Gyro- 
scope (Versuche  mit  dem  Schiffskreisel). 
O.  Schlick.  Description  of  experiments 
with  a  large  gyroscope  for  diminishing 
the  rolling  of  ships,  made  on  board  the 
"  Seebar,"  a  former  torpedo  boat,  in  the 
summer  of  1906.  Excellent  results  were 
obtained.  111.  3000  w.  Zeitschr  d  Ver 
Deutscher  Ing— Dec.  1,  1906.  No. 
81 149  D. 

Life-Saving. 

The  Apparatus  for  the  United  States 
Life-Saving  Service.  Waldon  Fawcett. 
Illustrates  and  describes  devices  found 
useful  in  this  service.  1400  w.  Sci  Am 
— Dec.  29,  1906.   No.  81294. 

Model  Basin. 

The  Uebigau  Experiment  Station  (Die 
Versuchsanstalt  "  Uebigau  ").  Fr.  Gebers. 
Illustrated  description  of  large  model 
basin  and  testing  plant  for  ships'  models, 
propellers,  etc.,  near  Dresden,  Saxony. 
3  plates.  Serial.  2  parts.  4500  w. 
.  Schiffbau — Oct.  10  and  24,  1906.  No. 
81 1 16  each  D. 

Motive  Power. 

The  Motive  Power  of  a  25^-Knot 
Liner.  An  interesting  illustration  and 
explanation  representing  the  horse-power 
necessary  to  drive  the  new  Cunard  liners. 
1500  w.  Sci  Am — Dec.  15,  1906.  No. 
80974. 

Olive  Oil  Lubricant. 

How  a  Barrel  of  Olive  Oil  Saved  the 
Staff  of  the  Navy ;  An  Incident  in  Ameri- 
can Naval  History.  F.  P.  Albert.  An 
interesting  account  relating  to  the  pro- 
fessional work  of  Com.  B.  F.  Isherwood, 
and,  particularly,  the  story  of  the  use  of 


olive  oil  for  lubricating  journals  of  the 
"  Wampanoag."    4500  w.    Eng  News — 
Dec.  27,  1906.   No.  81286. 
Paddle- Wheel. 

Performance  of  the  Paddle-Wheel 
Steamboat  New  York  of  the  Hudson 
River  Day  Line.  James  E.  Denton.  Read 
before  the  Soc.  of  Nav.  Archts.  &  Marine 
Engrs.  A  report  of  the  results  of  speed 
and  power  trials.  Ills.  800  w.  Naut  Gaz 
— Nov.  29,  1906.  No.  80840. 
Princess  Ena. 

The  Channel  Steamship  Princess  Ena. 
Illustrated  description  of  the  latest  addi- 
tion to  the  Channel  fleet  of  the  London 
&  S.-W.  Ry.  1200  w.  Engr,  Lond — Dec. 
7,  1906.  No.  81029  A. 
Propellers. 

New  Aspects  of  the  Design  and  Con- 
struction of  Screw  Propellers  (Neuere 
Gesichtspunkte  fur  die  Konstruction  und 
den  Entwurf  von  Schiffschrauben).  A. 
Ackenbach.  Illustrated  discussion  of 
various  new  propellers.  1500  w.  Zeitschr 
d  Ver  Deutscher  Ing — Dec.  1,  1906.  No. 
81154  D. 

A  Comparison  of  Durand's  and  Curtis 
and  Hewins'  Propeller  Experiments  of 
1905.  Read  before  the  Soc.  of  Nav. 
Archts.  &  Marine  Engrs.  Compares  data 
given  in  papers  by  writers  named.  600  w. 
Int  Marine  Engng— Jan.,  1907.  No. 
81221  C. 

Refrigeration. 

See  Mechanical  Engineering,  Heating 
and  Cooling. 

Research  Boat. 

The  German  Marine  Research  Boat 
"Planet."  Herrmann  Albrecht.  Brief 
illustrated  description  of  this  vessel  and 
some  of  the  instruments  and  methods  of 
work  to  be  used,  outlining  the  character 
of  the  researches  to  be  made.  700  w. 
Sci  Am — Dec.  22,  1906.    No.  81084. 

Steamboat. 

The  Western  River  Steamboat.  A.  H. 
Blaisdell.  An  illustrated  article  describ- 
ing the  construction  of  these  boats,  their 
propelling  machinery  and  other  'equip- 
ment, their  performance,  etc.  Gives  tests 
made  of  some  of  these  boats,  and  infor- 
mation of  interest.  4500  w.  Jour  Assn 
of  Engng  Socs— Oct.,  1906.   No.  81067  C. 

Submarines. 

The  Submarines  and  Submersibles  of 
France.  An  account  of  various  vessels 
constructed  since  1885,  with  illustrations 
and  information  concerning  them.  4000 
w.  Engr,  Lond — Dec.  21,  1906.  No. 
81347  A. 

Turbine  Steamer. 

Launch  of  the  American  Turbine 
Steamship  Yale.  An  illustrated  descrip- 
tion of  this  vessel  which  is  to  ply  on  "  the 
outside  line"  between  New  York  and 
Boston,  with  an  account  of  the  launch. 
2500  w.    Naut  Gaz— Dec.  6,  1906.  No. 


We  supply  copies  of  these  articles.    See  page 


MECHANICAL  ENGINEERING 


AUTOMOBILES. 

Accelerometer. 

The  Lanchester  Accelerometer.  Illus- 
trates and  describes  an  instrument  for  the 
measurement  of  starting  and  brake 
efforts.  1500  w.  Autocar — Dec.  8,  1906. 
No.  81018  A. 

Armstrong-  Whitworth. 

The  28-36-H.  P.  Armstrong- Whitworth 
Car.  Begins  an  illustrated  detailed  de- 
scription of  this  new  touring  car.  5000 
w.  Auto  Jour — Nov.  24,  1906.  Serial. 
1st  part.   No.  80810  A. 

Autoloc. 

The  Autoloc,  an  Automatic  and  In- 
stantaneous System  of  Clamping  (U Auto- 
loc, Systeme  de  Blocage  Automatique  et 
Instantane).  M.  A.  Morel.  Illustrated 
description  of  clamp  or  clutch,  having  a 
cam  held  in  place  by  balls  connected  with 
a  spring,  and  mathematical  discussion  of 
its  principle.  2000  w.  Genie  Civil — Dec. 
8,  1906.   No.  81 139  D. 

Dismountable  Chassis. 

The  Lacain  Dismountable  Chassis  for 
Automobiles  (Chassis  Demountable  pour 
Automobiles,  Systeme  Lacain).  Pierre 
Noel.  Illustrated  description  of  frame 
which  can  be  taken  apart  between  the 
front  and  rear  wheels,  to  enable  the  same 
engine  to  be  used  with  different  bodies. 
1500  w.  Genie  Civil — Dec.  1,  1906.  No. 
81 136  D. 

France. 

Development  of  the  French  Automobile 
Industry.  Remarks  on  the  Paris  Salon 
and  the  position  of  the  French  industry 
in  the  present  article.  1500  w.  Engr, 
Lond — Dec.  14,  1906.  Serial.  1st  part. 
No.  81254  A. 
Frost. 

Precautions  Against  Frost.  E.  W. 
Walford.  Information  in  regard  to  pre- 
cautionary measures  and  remedial  meas- 
ures in  cases  of  damage  to  cars  by  frost. 
1800  w.  Autocar — Dec.  15,  1906.  No. 
81233  A. 
Garages. 

Up-to-Date  Development  of  the*  Garage. 
Howard  Greene.  An  illustrated  article 
explaining  the  conveniences  of  the 
modern  garage,  and  the  devices  used. 
3000  w.  Automobile— Dec.  20,  1906.  No. 
81099. 
Gears. 

The  Johnston-Buddicom  Change- Speed 
Gear.  Illustrates  and  describes  a  device 
of  the  bevel  differential  or  balance  gear 
type,  working  in  oil,  in  an  oil-tight  cas- 
ing. 1200  w.  Autocar — Dec.  8,  1906. 
No.  81019  A. 

The      Johnston-Buddicom  Epicyclic 

We  supply  copies  of  the, 
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Gear.  Illustrates  and  describes  a  car  on 
which  this  gear  is  installed,  and  also  a 
pneumatic  system  by  which  either 
"  speed  "  can  be  brought  into  play.  2200 
w.  Auto  Tour — Dec.  15,  1906.  No. 
81230  A. 

Marvel  Runabout. 

Another  Detroiter:  The  Marvel  Run- 
about. Illustrated  description  of  a  two- 
passenger  vehicle,  propelled  by  a  four- 
cycle two-cylinder  opposed  motor.  1200 
w.  Automobile — Dec.  27,  1906.  No. 
81292. 

Materials. 

Materials  Used  in  Motor-Car  Construc- 
tion. E.  J.  Bartlett.  Considers  the  more 
important  materials  used  for  this  class  of 
work  with  the  general  reasons  for  their 
selection.  2500  w.  Am  Mach — Vol.  29. 
No.  52.  No.  81268. 
Mercedes. 

The  Austrian  Mercedes  Petrol-Electric 
Cars.  An  illustrated  description  of  these 
vehicles  with  remarks  on  the  system. 
1200  w.  Auto  Jour — Dec.  S,  1906.  No. 
81016  A. 

Olympia  Exhibition. 

The  Olympia  Motor-Car  Exhibition. 
An  account  of  this  successful  show,  giv- 
ing illustrated  descriptions  of  some  of  the 
exhibits.  8500  w.  Engng.  Nov.  23,  1906. 
Serial.    1st  part.    No.  80836  A. 

Motor  Car  Engineering.  Illustrates 
and  describes  engineering  details  shown 
at  the  Olympia  exhibition.  2500  w. 
Mech  Engr — Dec.  1,  1906.  Serial.  1st 
part.    No.  ,80917  A. 

Paris  Salon. 

Review  of  the  Paris  Motor  Show. 
Illustrates  and  describes  features  of  the 
exhibits.  5000  w.  Autocar — Dec.  15, 
1906.   Serial.    1st  part.   No.  81234  A. 

Pneumatic  Hub. 

A  New  Design  Pneumatic  Hub.  Brief 
illustrated  description  of  the  invention  of 
G.  W.  Bell,  using  compressed  air  as  a 
buffer.  800  w.  Automobile — Dec.  13, 
1906.   No.  80965. 

Producer  Gas. 

Producer  Gas  as  a  Fuel  Substitute. 
Information  concerning  a  gas-producer 
small  enough  to  make  the  entire  plant 
suitable  for  installation  on  an  ordinary 
car.  Ills.  1200  w.  Automobile — Dec.  27, 
1906.    No.  81291. 

Race  Course. 

Brooklands  Motor  Race  Course.  Plan 
and  description  of  this  English  race 
course,  nearing  completion,  with  abstract 
of  the  more  important  regulations.  Ills. 
2500  w.  Auto  Jour — Dec.  22,  1906.  No. 
81329  A. 
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Rims. 

Detachable  Rims.   Brief  illustrated  de- 
scriptions of  several  designs.    1400  w. 
Auto  Jour— Dec.  1,  1906.    No.  80904  A. 
Rolls-Royce. 

The  6-Cylinder  40-45-H.  P.  Rolls-Royce 
Cars.    Illustrated  article  describing  par- 
ticulars of  this  new  British  car.    1500  w. 
Auto  Jour— Dec.  8,  1906.    No.  81017  A. 
Starter. 

An  Automatic  Carbonic  Acid  Gas 
Starter  for  Automobile  Motors.  Illus- 
trated description  of  the  new  apparatus 
known  as  the  Cinogene,  a  device  for 
starting  the  motor  of  an  automobile  with- 
out having  to  turn  the  starting  crank. 
800  w.  Sci  Am  Sup — Dec.  8,  1906.  No. 
80881. 

Steam  Vehicles. 

Five-Ton  Steam  Wagon.  Illustrated 
detailed  description  of  a  vehicle  built  in 
Liverpool.  The  leading  characteristics 
are  two  engines  driving  rear  wheels 
through  Renold  chains,  and  a  fan-cooled 
condenser  and  spring  hubs.  2300  w. 
Engng— Dec.  14,  1906.   No.  81248  A. 

Steam  as  a  Motive  Power  for  Public 
Service  Vehicles.  Thomas  Clarkson. 
Presents  the  advantages  of  steam  for 
public  service  work,  and  gives  an  illus- 
trated detailed  description  of  an  auto- 
matic steam  generator  and  its  operation 
when  applied  to  omnibuses.  6500  w. 
Inst  of  Mech  Engrs — Nov.  16,  1906.  No. 
80838  N. 

Storage  Batteries, 

The  Proper  Size  and  Voltage  of  Stor- 
age Battery  Cells  for  Electric  Auto- 
mobiles. Frank  B.  Rae.  A  discussion  of 
points  affecting  the  selection  of  the  size 
of  a  vehicle  battery.  1700  w.  Elec  Wld 
—Dec.  15,  1906.    No.  81054. 

Wheels. 

Wire  and  Wood  Wheels.  John  V. 
Pugh.  Considers  the  relative  merits  #  of 
wire  and  wood  wheels,  their  durability, 
etc.  Ills.  2400  w.  Autocar — Dec.  22, 
1906.  Serial.  1st  part.  No.  81328  A. 
COMBUSTION  MOTORS. 
Gas  Engines. 

Gas-Engine  Types.  Jonas  F.  King. 
Gives  considerations  regarding  the  vari- 
ous systems,  based  on  the  findings  of  a 
commission  of  engineers  appointed  to 
examine  carefully  the  whole  subject  of 
gas  engines.  2000  w.  Power — Dec,  1906. 
No.  81000  C. 
Gas  Engine  Testing. 

Rules  for  the  Testing  of  Gas  Engines 
and  Gas  Producers  (Regeln  fiir  Leist- 
ungsversuche  an  Gasmaschinen  und 
Gaserzeugern).  Regulations  proposed  by 
the  Society  of  German  Engineers,  Society 
of  German  Engine  Builders  and  Society 
of  Large  Gas  Engine  Manufacturers,  in 
1906.  6000  w.  Zeitschr  d  Ver  Deutscher 
Ing — Nov.  24,  1906.   No.  81 148  D. 
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Gasolene  Engines. 

A  Comparison  of  Four-Cycle  Gasolene 
Engines  as  Used  in  Automobile  Service. 
E.  J.  Bartlett.  Considers  types  of  engines 
used,  showing  graphically  the  arrange- 
ment of  the  reciprocating  and  revolving 
parts  and  the  relative  steadiness  of  the 
power  developed  by  each  type.  Ills. 
2800  w.  Am  Mach— Vol.  29.  No.  52. 
No.  81267. 

Horse  Power. 

Some  Notes  on  the  H.  P.  of  Petrol 
Motors.  Prof.  J.  Blacklock  Henderson. 
Deals  with  scientific  orinciples  underlying 
the  calculation  of  the  power.  2000  w. 
Autocar — Dec.  15,  1906.   No.  81232  A. 

Ignition. 

Ignition.  R.  H.  Coombs.  The  first  of 
a  series  of  articles  dealing  with  the  averr 
age  troubles,  and  their  cause,  in  modern 
ignition  outfits.  2000  w.  Rudder — Dec, 
1906.  Serial.  1st  part.  No.  80878  C. 
Indicator. 

A  New  French  Optical  High-Speed 
Gas-Engine  Indicator.  Brief  illustrated 
description  of  an  interesting  indicator  for 
extremely  high  speeds.  500  w.  Am 
Mach— Vol.  29.    No.  48.    No.  80761. 

Inflammable  Gases. 

The  Testing  of  Inflammable  Gases.  C. 
E.  Sargent.  Illustrates  and  describes  ap- 
paratus designed  and  used  by  the  writer 
in  making  efficiency  tests  of  gas  engines 
and  in  determining  the  solid  matter, 
moisture,  and  calorific  value  of  gases. 
2000  w.  Pro  Am  Soc  of  Mech  Engrs — 
Dec,  1906.   No.  81064. 

Lubrication. 

"  Lubrication  Systems  for  Gas  Engines. 
Herbert  L.  Towle.  An  illustrated  discus- 
sion of  methods  of  feeding  the  oil  and  a 
description  of  lubricators  for  automobiles 
and  power  boats.  5000  w.  Rudder — Dec, 
1906.    No.  80877  C. 

The  Lubrication  of  Petrol  Engines. 
J.  Veitch  Wilson.  Refers  to  an  article 
by  H.  O.  Duncan,  explaining  points  with 
which  the  writer  fails  to  agree,  and  stat- 
ing his  views  in  regard  to  lubricants. 
3000  w.  Autocar — Dec  8  and  15,  1906. 
Serial.   2  parts.    No.  81231  each  A. 

Marine  Engines. 

Explosive-Mixture  Motors.  A.  B. 
Willits.  Remarks  on  the  possibility  of 
applying  explosive  mixture  motors  to  sea- 
going craft,  and  some  of  the  objection- 
able features  of  steam  installations  that 
would  disappear.  Illustrates  and  describes 
present  motor  designs,  and  discusses  the 
fuel  question.  Ills.  7800  w.  Jour  Am 
Soc  of  Nav  Engrs — Nov.,  1906.  No. 
81279  H. 

Pistons. 

Pistons  for  Internal  Combustion 
Engines.  H.  S.  Brown.  Discusses  the 
conditions  to  be  considered  in  designing 
such  pistons,  their  lubrication,  and  re- 

articles.    See  page  838. 


820 


THE  ENGINEERING  INDEX. 


lated  matters.  Ills.  1800  w.  Ir  Age— - 
Dec.  27,  1906.    No.  81260. 

Spark  Coils. 

The  Care  and  Use  of  Spark  Coils.  E. 
Q.  Williams.  Brief  suggestions  for 
avoiding  troubles  with  spark  coils.  The 
necessity  of  keeping  everything  clean  and 
dry.  800  w.  Sci  Am— Dec.  8,  1906.  No. 
80880. 

Turbines. 

Gas  Turbines.  Frank  Foster.  Dis- 
cusses some  of  the  problems  that  must  be 
solved  before  a  reliable  internal-com- 
bustion turbine  can  be  made.  Ills.  3000 
w.  Mech  Engr— Dec.  8,  1906.  Serial. 
1st  part.   No.  81021  A. 

HEATING  AND  COOLING. 
Assembly  Rooms. 

The  Warming  and  Ventilation  of 
Churches,  Halls  and  Theatres.  Charles 
L.  Hubbard.  Brief  discussion  of  success- 
ful methods.  2500  w.  Eng  Rec — Dec. 
29,  1906.  No.  81308. 
Chart. 

Graphical  Calculation  of  Feed- Water 
Heaters.  N.  A.  Carle.  Gives  a  chart 
plotted  from  straight-line  formula,  and 
one  from  Poole's  logarithmic  formula 
with  examples  of  their  application.  1500 
w.    Power — Dec,  1906.   No.  80999  C. 

Detached  Building. 

Heating  and  Ventilating  Plant  of  a  De- 
tached College  Building.  R.  E.  Chandler. 
Illustrates  and  describes  the  plant  in- 
stalled at  the  Oklahoma  Agricultural  and 
Mechanical  College,  at  Stillwater,  Okla. 
600  w.  Heat  &  Vent  Mag— Dec,  1906. 
No.  81097. 

Engineering  Building. 

Heating  and  Ventilation  of  the  Engineer- 
ing Building  at  the  University  of  Penn- 
sylvania. Illustrates  and  describes  the 
system  of  heating  by  direct  radiation, 
with  mechanical  ventilation  systems  for 
the  more  important  rooms.  2700  w.  Eng 
Rec — Dec.  8,  1906.    No.  80910. 

Exhaust  Steam. 

Features  of  Exhaust  Steam  Heating. 
Charles  L.  Hubbard.  Considers  some  of 
the  advantages  and  objections  relating  to 
the  use  of  exhaust  steam,  with  sugges- 
tions. 1500  w.  Heat  &  Vent  Mag — Dec, 
1906.    No.  81098. 

Greenhouse. 

Greenhouse  and  Conservatory  Heating. 
A.  S.  Atkinson.  Considers  a  hot-water 
plant,  properly  installed  and  equipped,  to 
serve  the  purpose  better  than  any  other 
system,  and  discusses  some  of  the  essen- 
tials. 2000  w.  Sci  Am  Sup — Dec.  15, 
1906.   No.  80980. 

Johnson. 

Johnson  System  of  Temperature  Regu- 
lation. Illustrates  and  describes  the  con- 
struction, principle  of  operation  and  ap- 
plication of  thermostat  to  direct  and  in- 


direct systems  of  heating.  2200  w.  Engr, 
U  S  A— Dec.  1,  1906.    No.  80800  C. 
N.  Y.  Subway. 

Experimental  Cooling  System  in  the 
New  York  Subway.  Outlines  the  work 
that  has  been  done  for  ventilating  and 
cooling  the  subway  air  in  warm  weather, 
giving  an  illustrated  description  of  the 
experimental  plant  installed  at  the  Brook- 
lyn Bridge  Station.  1600  w.  Elec  Ry 
Rev — Dec,  1906.  No.  81046. 
Refrigeration. 

Cold  Storage  on  Board  Ship.  Sydney 
F.  Walker.  Discusses  causes  of  failure, 
and  points  of  importance  in  the  case  of  a 
ship  refrigerating  system.  4500  w.  Int 
Marine  Engng — Jan.,  1906.  Serial.  1st 
part.    No.  81220  C. 

Brine  Circulation  vs.  Direct  Expansion. 
Oswald  Gueth.  Presents  the  compara- 
tive advantages  and  disadvantages  of 
brine  and  direct  expansion  systems  of 
utilizing  the  cooling  effect  of  an  expand- 
ing gas.  3000  w.  Engr,  U  S  A — Dec.  1, 
1906.    No.  80799  C. 

Description  of  a  Cold  Storage  Plant 
Utilizing  Exhaust  Steam.  Henry  Tor- 
rance, Jr.  Read  before  the  Am.  Soc.  of 
Refrig.  Engrs.  An  illustrated  article 
showing  what  can  be  done  in  cold  storage 
warehouses,  with  the  absorption  'system 
of  mechanical  refrigeration,  using  ex- 
haust steam  from  the  auxiliary  ma- 
chinery. 800  w.  Eng  Rec — Dec.  29,  1906. 
No.  81309. 

HYDRAULICS. 

Diagram. 

A  New  Diagram  for  Hydraulic  Calcu- 
lations. Frank  Foster.  Gives  a  diagram 
applicable  whether  or  not  there  are  losses 
due  to  skin  friction  or  eddies.  800  w. 
Mech  Engr — Dec.  1,  1906.    No.  80916  A. 

Fire  Protection. 

Automatic  Sprinkler  System  for  Fire 
Protection.  Describes  the  equipment  of 
works  of  the  Ohio  Brass  Co.,  at  Mans- 
field, Ohio.  1600  w.  Met  Work — Dec 
29,  1906.    No.  81290. 

Pumping. 

Pumping  Without  an  Air  Chamber. 
George  A.  Stacy.  An  account  of  such 
working,  showing  that  an  air  chamber  is 
of  value  even  when  not  necessary  to  the 
action  of  the  pump.  Discussion.  2200  w. 
Jour  N  Eng  W-Wks  Assn — Dec,  1906. 
No.  81094  F. 

Tidal  Power. 

The  Use  of  Tidal  Power  for  Compress- 
ing Air  at  Rockland,  Me.  William  O. 
Webber.  Brief  account  of  this  scheme, 
which  is  an  unproved  Frizell  method  for 
compressing  air  by  tidal  power.  600  w. 
Eng  News — Dec.  6  1906.   No.  80844. 

Turbines. 

The  Design  of  the  Wheels  and  Buckets 
of  Turbines  and  Centrifugal  Pumps  (Die 
Bestimmung  der  Kranzprofile  und  der 
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Schaufelformen  fur  Turbinen  und  Krei- 
selpumpen).  Prof.  F.  Prasil.  Mathe- 
matical discussion  of  turbine  design.  Dia- 
grams. Serial.  1st  part.  1500  w. 
Schweiz  Bauzeitung — Dec.  8,  1906.  No. 
81  ios  B. 

MACHINE  WORKS  AND  FOUNDRIES. 

Boiler  Works. 

The  West  Point  Boiler  Works.  Illus- 
trated detailed  description  of  these  Pitts- 
burg shops  and  their  equipment.  2200  w. 
Boiier  Maker — Dec,  1906.   No.  80813. 

Card  Index. 

A  Method  of  Indexing  and  Number- 
ing Tools.  Linwood  A.  Murray.  An  ac- 
count of  a  card  system  used  by  the  writer 
which  gave  satisfaction.  1500  w.«  Am 
Mach — Vol.  29.  'No.  51.   No.  81073. 

Castings. 

Accuracy  and  Economv  in  Castings. 
Walter  J.  May.  Discusses  methods  of 
reducing  the  waste  and  total  works 
charges  to  as  low  a  point  as  possible. 
tooo  w.  Prac  Engr — Dec.  7,  1906.  No. 
81020  A. 

A  New  Process  for  Avoiding  the  For- 
mation of  Flaws  in  Heavy  Steel  Castings. 
Dr.  Alfred  Gradenwitz.  Illustrated  de- 
scription of  a  process  recently  developed 
in  Germany  for  use  in  connection  with 
castings  up  to  60  tons  weight.  1000  w. 
Prac  Engr — Nov.  23,  1906.   No.  80823  A. 

The  use  of  Chills  in  Making  Aluminum 
Castings.  Amos  Brown.  An  illustrated 
explanation  of  the  use  of  chills  on  heavy 
portions  of  aluminum  castings  instead  of 
risers.  1000  w.  Brass  Wld — Dec,  1906. 
No.  81270. 
Chains. 

The  Manufacture  of  a  Detachable 
Sprocket  Chain.  Illustrates  and  describes 
some  of  the  machines  and  methods  em- 
ployed. 2200  w.  Am  Mach — Vol.  29. 
No.  52.  No.  81266. 

Cincinnati  Co. 

New  Shops  of  the  Cincinnati  Machine 
Tool  Company.  Brief  description,  with 
illustrations,  of  a  shop  of  modern  con- 
struction. 700  w.  Am  Mach — Vol.  29. 
No.  48.    No.  80760. 

Collinwood. 

A  Few  Specialties  of  the  Collinwood 
Shops.  Illustrates  and  describes  special 
tools  used  in  these  shops  of  the  L.  S.  & 
M.  S.  Ry.  to  reduce  cost  and  increase  the 
output.  2000  w.  Ry  Mas  Mech — D.ec, 
1906.    No.  80952. 

Core  Boxes. 

Multiple  Core  Boxes.  H.  N.  Tuttle. 
Discusses  some  ways  of  making  boxes 
when  it  is  customary  to  taper  both  prints. 
1500  w.  Foundry — Dec,  1906.  No. 
80942. 

Costs. 

Machine  Shop  Costs.  William  Cun- 
ningham.   Brief  description  of  methods 
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followed  by  the  Westinghouse  Electric 
and  Manufacturing  Company,  with  gen- 
eral remarks  and  discussion.  5000  w. 
Pro  Engrs'  Soc  of  W  Penn — Dec,  1906. 
No.  81060  D. 

Cutting  Metals. 

On  the  Art  of  Cutting  Metals.  Fred 
W.  Taylor.  Presidential  address.  Gives 
information  of  great  value  gathered  dur- 
ing years  of  investigation  for  the  im- 
provement of  shop  practice,  and  forming 
a  review  of  developments  in  the  art  of 
cutting  metals.  Many  plates.  17000  w. 
Pro  Am  Soc  of  Mech  Engrs — Dec.  4, 
1906.  Vol.  28.  No.  3.  No.  80848  N. 
Dies. 

Sub-Press  Work  at  the  Sloan  &  Chace 
Shops.     An   illustrated    description  of 
small  sub-press  dies  built  at  this  shop  in 
Newark,  N.  J.    4000  w.    Mach,  N  Y — 
,  Dec,  1906.   No.  80782  C. 
Drawing  Room. 

Drawing-Office  Practice  of  the  General 
Electric  Company.  John  W.  Upp.  In- 
formation regarding  the  sizes,  titles,  in- 
dexing and  conventions  used.  Ills.  2000 
w.  Am  Mach— Vol.  29.  No.  51.  No. 
81072. 

Quick  Drafting.  Charles  Prescott  Ful- 
ler. Recommends  the  universal  use  of 
the  full  size  scale  for  part  size  drawings. 
1800  w.  Am  Mach— Vol.  29.  No.  51. 
No.  81076. 
Drill. 

A  Radial  Driller.  Illustrated  de- 
scription of  a  new  design,  one  object  of 
which  is  to  provide  a  ready  means  of 
changing  from  cone-driven  to  geared 
speed-box  drive.  500  w.  Am  Mach — Vol. 

29.  No.  50.    No.  80957. 
Foundry  Costs. 

The  Reduction  of  Foundry  Costs.  H. 
Cole  Estep.   Discusses  in  detail  the  prob- 
lem of  cost  production.  2800  w.  Foundry 
— Dec,  1906.    No.  80939. 
Gear  Cutting. 

Gear- Cutting  Machines.  Illustrated 
description  of  specific  tools,  with  discus- 
sion of  methods  employed  to  produce  ac- 
curate spur  teeth.  17500  w.  Engr,  Lond 
—Nov.  23,  1906.   No.  80839  A. 

Gear  Cutting  Machines.  Illustrates  and 
describes  machines  used  for  cutting  of 
very  high  ratio  spiral  or  helical  gears, 
which  require  great  accuracy.  700  w. 
Engr,  Lond— Dec.  7,  1906.    No.  81033  A. 

The  Chamban  Bevel-Gear-Cutting  Ma- 
chine (Machine  a  Tailler  les  Engrenages 
Coniques  de  MM.  Chamban  et  Cie.  a 
Lyon).  G.  Eude.  Illustrated  descrip- 
tion.  2000  w.    Rev  de  Mecanique — Nov. 

30,  1906.    No.  81 129  E  +  F. 
Heating  Furnaces. 

Heating  Furnaces  for  Shipbuilding 
(Warmofen  in  Schiffbaubetrieben).  Hr. 
Gille.   Illustrated  description  of  coal,  gas 
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.  and  other  kinds  of  furnaces  for  heating 
metal  parts  used  in  shipbuilding.  Serial, 
i st  part.    1800  w.    Schiffbau — Nov.  28, 
1906.   No.  81 1 19  D. 
Keys.  . 

Solid  Keys.  J.  J.  Siebert.  Describes 
the  working  of  keys  of  the  worms,  gears, 
worm-wheels,  etc.,  of  sights  for  naval 
guns.  Ills.  600  w.  Am  Mach — Vol.  29. 
No.  51.  No.  81075. 

Marion  Steam  Shovel. 

Plant  of  the  Marion  Steam  Shovel  Co. 
An  illustrated  description  of  the  plant 
and  of  methods  of  manufacturing  exca- 
vating machinery.    3500  w.    Ir  Trd  Rev 

—Dec.  6,  1906.    No.  80864. 

Molding. 

Loam  Molding.  E.  L.  Rhead.  The 
present  article  considers  the  kinds  of 
loam,  and  the  materials  and  appliances 
required.  4000  w.  Mech  Engr — Dec.  22, 
1906.  Serial.  1st  part.  No.  81332  A. 
Molding  Machines. 

The  Loose  Pattern  and  the  Machine- 
Mounted  Pattern.  G.  Buchanan.  An 
illustrated  account  of  a  great  saving  in 
time,  labor  and  cost  by  the  use  of  a 
molding  machine.  1200  w.  Am  Mach 
Vol.  29.    No.  49.    No.  80842. 

A  new  Line  of  Molding  Machine  Prac- 
tice. Illustrates  and  describes  some  of 
the  latest  developments  in  French  ma- 
chines. The  process  of  Ph.  Bonvillain. 
5600  w.  Foundry — Dec,  1906.  No. 
80938. 

The  Bonvillain  Molding  Machine. 
Illustrates  and  describes  some  of  the 
latest  developments  in  French  molding 
machines.  4800  w.  Ir  Trd  Rev — Nov. 
29,  1906.    No.  80752. 

The  Rathbone  Multiple  Molding  Ma- 
chine. Illustrated  description  of  this 
method  of  multiple  molding,  reporting 
good  results  and  economy.  2000  w.  Met 
Work— Dec.  29,  1906.  No.  81289. 
Patterns* 

A  Bevel  Gear  Pattern.  H.  J.  McCaslin. 
Illustrates  and  describes  the  laying  out 
gear,  obtaining  the  profile  of  tooth  ends, 
laying  out  the  jig  block,  sanding  the  teeth, 
and  making  the  body  of  patterns.  2300  w. 
Foundry — Dec,  1906.   No.  80941. 

The  Making  of  a   Crooked  Elbow. 
Jabez  Nail.     Illustrated  description  of 
method  used.    1500  w.  Foundry — Dec, 
1906.    No.  80943. 
Pneumatic  Hammers. 

Electrically-Operated  Pueumatic  Ham- 
mers. Frank  C.  Perkins.  Illustrates  and 
describes  such  hammers,  giving  samples 
made  in  England,  Germany,  and  the 
United  States.  700  w.  Sci  Am  Sup — 
Dec.  15,  1906.  No.  80977. 
Power  Consumption. 

Experiments  on  the  Work  of  Machine 
Tools  (Experiences  sur  le  Travail  des 
Machines-Outils).    C.  Codron.    A  con- 


tinuation of  the  author's  well-known 
experiments,  as  described  in  the  Bulletin 
Societe  d Encouragement.  The  present 
article  treats  of  reaming.  111.  Serial. 
1  st  part.  2500  w.  Rev  de  Mecanique — 
Nov.  30,  1906.  No.  81 128  E  +  F. 
Punch. 

Automatic  Punching  Machine  for 
Plates  (  Selbsttatige  Lochmaschine  fur 
Bleche).  Tjard  Schwarz.  Illustrated 
description  of  machine  for  punching  rivet 
holes  in  plates  for  shipbuilding,  etc. 
2000  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Nov.  17,  1906.  No.  81 142  D. 
Rolls. 

Paper  Mill  Rolls.  A  query  and  answer 
in  regard  to  making  brass  shells  for  paper 
mill*  rolls.  1800  w.  Foundry — Dec,  1906. 
No.  80940. 

Round  Bars. 

A  New  Method  of  Rolling  Round  Bars. 
Illustrated  description  of  the  Tafel  round- 
bar  mill  and  its  operation,  giving  some 
of  the  results  obtained.  1400  w.  Ir  Age 
— Dec  20,  1906.    No.  81071. 

Soldering. 

Some  Cautions  to  Be  Observed  in 
Soldering.  Arthur  B.  Weeks.  Gives 
examples  of  troubles  caused  by  too  gen- 
erous use  of  acid  for  soldering  on  elec- 
trical machinery.  700  w.  Elec  Ry  Rev — 
Dec,  1906.    No.  81047. 

Spacing  Table. 

The  Spacing  Table  in  Steel  Fabricating 
Plants.  George  P.  Thomas.  Gives  a 
comparison  of  cost  of  punching  holes  by 
various  methods,  and  gives  an  illustrated 
description  of  a  spacing  table,  explaining 
its  advantages.  2300  w.  Ir  Trd  Rev — 
Dec.  6,  1906.   No.  80866. 

Springs. 

A  Review  of  Formulas  for  Helical 
Springs.  O.  A.  Thelin.  Gives  a  new 
solution  of  certain  problems.  500  w.  Am* 
Mach— Vol.  29.    No.  52.    No.  81269. 

Precision  Dynamometer  Springs.  A.  H. 
Emery,  Jr.  Illustrates  and  describes 
methods  of  doing  a  remarkable  piece  of 
work.  2400  w.  Am  Mach — Vol.  29.  No. 
48.  No.  80763. 
Taps. 

Tapper  Taps.  Erik  Oberg.  Describes 
the  tapper  tap  and  its  use,  its  design  and 
making.  1100  w.  Mach,  N  Y — Dec, 
1906.    No.  80784  C. 

"  Tiffany  Green." 

"Tiffany-Green"  and  Its  Method^  of 
Production.  G.  Erlenmeyer.  Describes 
the  method  of  obtaining  this  rich  finish 
for  castings.  Ills.  1500  w.  Brass  Wld' 
— Dec,  1906.    No.  81271. 

Trimmer. 

The  Fox  #  Universal  Trimmer.  Illus- 
trated description  of  an  improved  wood' 
trimmer.  1000  w.  Ir  Age — Nov.  29, 
1906.    No.  80764. 
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MATERIALS  OF  CONSTRUCTION. 
Bolts. 

Flange  Bolts.  John  D.  Adams.  Ex- 
plains the  writer's  method  of  determining 
the  number  and  size  of  bolts  necessary 
to  hold  down  a  pillar  crane.  1500 
w.  Mach,  N  Y — Dec,  1906.  No.  80781  C. 

Brittleness. 

The  Influence  of.  Temperature  an  the 
Brittleness  of  Metals  (Sur  l'lnfluence  de 
la  Temperature  sur  la  Fragilite  des  Met- 
aux.  G.  Charpy.  Drop  tests  on  five 
bars  of  steel  of  various  makes  and  with 
various  alloys.  Curves  and  tables.  1800 
w.  Mem  Soc  Ing  Civ  de  France— Oct., 
1906.    No.  81 124  G. 

Cast  Iron. 

The  Influence  of  Carbon  on  Cast  Iron. 
Abstract  of  a  report  of  research  work 
by  W.  H.  Hatfield,  on  "  The  Influence  of 
the  Condition  of  the  Several  Varieties  of 
Carbon  Upon  the  Strength  of  Cast  Iron, 
as  Cast  and  Heat  Treated."  2500  w.  Ir 
Age— Dec.  27,  1906.   No.  81259. 

Flat  Plates. 

The  Resistance  of  the  Flat  Walls  of 
Steam  Boilers  and  Other  Steam  Holders 
Zur  Widerstandsfahigkeit  Ebener 
Wandungen  von  Dampfkesseln  und 
Dampfgefassen).  C.  Bach.  Theoretical 
discussion  of  the  strength  of  flat  plates 
of  various  shapes.  111.  2500  w.  Zeitschr 
d  Ver  Deutscher.  Ing— Dec.  1,  1906.  No. 
81150  D. 

Lubricants. 

The  Purification  of  Lubricating  Oil. 
James  L.  Grant.  Illustrates  various  types 
of  oil  filters  describing  their  working  and 
showing  the  true  economy  of  using  good 
oil  and  filtering  to  purify5  and  use  again. 
1500  w.  Elec  Wld— Dec.  1,  1906.  Serial. 
1  st  part.    No.  80808. 

Rails. 

Steel  Rails.  Robert  Job.  Considers 
the  effect  of  structure,  heat  treatment, 
the  influence  of  the  type  of  section, 
overloading,  etc.  Ills.  General  discussion. 
9200  w.  Pro  NY  RR  Club— Nov.  16, 
1906.  No.  80937. 
Tubes. 

Resistance  of  Tubes  to  Collapse.  Al- 
bert P.  Carman  and  Maurice  L.  Carr. 
Describes  a  series  of  experiments  made 
on  the  resistance  of  metal  tubes  of  boiler- 
tube  size  and  less,  when  subjected  to  ex- 
ternal hydraulic  pressure.  2500  w.  Am 
Mach— Vol  29.  No.  50.  No.  80956. 
Wheels. 

Cast-Iron  Wheels  and  Their  Chemical 
Composition.  James  Andrews.  Dis- 
cusses the  effect  of  the  pouring  tempera- 
ture, and  of  the  composition  on  the 
quality  of  the  wheels.  2300  w.  St  Ry 
Jour— Dec.  8,  1906.    No.  80901. 

MEASUREMENT. 

Calorimeter. 

The    Wallace    Alcohol  Calorimeter. 


Diagram  and  description  of  the  instru- 
ment devised  by  Prof.  Wallace  for  the 
testing  of  coal.  Alcohol  is  used  as  the 
heat-measuring  liquid.  1700  w.  Engr, 
Lond— Dec.  21,  1906.  No.  81344  A. 
Metric  System. 

Our  Present  Weights  and  Measures 
and  the  Metric  System.  Discussions  of 
Henry  R.  Towne's  paper  on  this  subject, 
contributed  by  members.  11 500  w.  Pro 
Am  Soc  of  Mech  Engrs — Dec,  1906.  No. 
81065  C. 

Some  Objections  to  the  Compulsory 
Introduction  of  the  Metric  System.  C. 
M.  Watson.  Discusses  the  arguments 
usually  presented  in  favor  of  this  system, 
and  gives  reasons  against  its  compulsory 
introduction.  Also  general  discussion. 
12600  w.  Jour  Soc  of  ArtSr— Dec.  7,  1906. 
No.  81014  A. 

Slide  Rule. 

A  Cost-Estimating  Slide  Rule.  W. 
L.  Miggett.  Describes  a  multiple  slide 
rule  and  explains  its  use,  giving  examples 
of  its  application.  2500  w.  Am  Mach — 
Vol.  29.   No.  51.   No.  81074.  . 

Springs. 

The  Strength  of  Coil  Springs.  H.  E. 
Wimperis.  An  endeavor  to  determine  the 
fundamental  conditions  and  more  im- 
portant formulae  which  govern  the  de- 
sign of  coiled  springs.  2800  w.  Engr, 
Lond — Nov.  30,  1906.  No.  80927  A. 
Steel  Strains. 

A  Study  of  the  Molecular  Changes  of 
a  Steel  Rod  under  Tensile  Stress  (Studie 
iiber  die  Molekularen  Veranderungen 
eines  durch  Zug  Beanspruchten  Stahl- 
stabes).  Capt.  Max  Kralupper.  Deter- 
mination of  the  elastic  limit  magnetically, 
and  other  experimental  and  theoretical 
studies.  Diagrams.  Serial.  1st  part. 
1600  w.  Oest  Zeitschr  f  Berg  u  Hut- 
tenwesen — Dec.  1,  1906.    No.  811T5  D. 

POWER  AND  TRANSMISSION. 
Autoloc. 

See    Mechanical    Engineering,  Auto- 
mobiles. 
Ball  Bearings. 

The  Mechanical  Design  of  Ball  Bear- 
ings and  Roller  Bearings.  W.  S.  Rogers. 
A  critical  survey^  of  the  fallacies  of  in- 
ventors and  designers,  illustrating  the 
points  of  error  and  pointing  out  the 
sound  principles  of  construction  and  the 
free  state  of  the  art  for  new  manufactur- 
ing enterprise.  2500  w.  Engineering 
Magazine — Jan.,  1907.  No.  81 191  B. 
Bearings. 

The  Design  of  Bearings.  Forrest  E. 
Cardullo.  Discusses  the  friction  of  jour- 
nals, and  results  obtained  from  the  ma- 
chines for  testing  bearings,  in  the  present 
article.  2200  w.  Mach,  N  Y — Dec,  1906. 
Serial.  1st  part.  No.  80780  C. 
Centrifugal  Compressor. 

Turbo-Compressor,  on  the  Rateau  and 
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Armengaud  System  (Turbo-Compres- 
seur.  Sy steme  Rateau  et  Armengaud). 
Alfred  Barbezat.  Illustrated  description 
of  steam-turbine  driven  centrifugal  air 
compressor,  for  supplying  air  to  a  gaso- 
line turbine,  built  at  Brown,  Boveri  & 
Co.'s  works.  Diagrams.  2000  w.  Schweiz 
Bauzeitung — Nov.  17,  1906.   No.  81 103  B. 

Rateau's  Turbo-Compressor.  Illus- 
trated description  of  this  device,  invented 
by  Auguste  Rateau,  explaining  the  ar- 
rangement and  its  advantages.  1100  w. 
Mech  Engr— Nov.  24,  1906.  No.  80825  A. 

Compressed  Air. 

Greater  Economy  Needed  in  the  Pro- 
duction of  Compressed  Air.  Considers 
the  saving  in  power  possible  by  cooling 
during  compression,  clearance  in  com- 
pressor cylinders,  and  factors  affecting 
compressor  capacities.  2200  w.  Sci  Am 
Sup — Dec.  22,  1906.    No.  81090. 

Elevators. 

The    Hydraulic    Elevator.  William 
Baxter,  Jr.    Discusses  the  fundamental 
principles  of  different  types.     3000  w. 
Power — Dec,  1906.    No.  81002  C. 
Gas  Power. 

Gas  as  a  Source  of  Power.  Willard  L. 
Case,  in  Jour,  of  Soc.  of  Chem.  Ind. 
Gives  facts  from  authoritative  sources 
concerning  the  generation  of  producer, 
Mond,  and  blast-furnace  gases.  3500  w. 
Sci  Am  Sup— Dec.  15,  1906.  Serial.  1st 
part.   No.  80981. 

Gas  Power  Plants  (Ueber  Kraftgasan- 
lagen).  R.  Schottler.  Illustrated  dis- 
cussion of  gas  power  in  general,  pro- 
ducers, blast-furnace  gas  and  gas  engines. 
Serial.  2  parts.  55°o  w.  Elektrotech 
Zeitschr — Nov.  29  and  Dec.  6,  1906.  No. 
81 1 59  each  B. 

100- Brake- Horse- Power  "Ruston" 
Suction  Gas  Producer  and  Engine.  Illus- 
trates and  describes  this  plant,  built  in 
England.  800  w.  Engng — Dec.  21,  1906. 
No.  81343  A. 

Suction  Gas  Engines  and  Gas  Plants. 
Hugh  Campbell.  Deals  with  their  modern 
aspect  and  the  condition  of  both  as  they 
exist  today.  8000  w.  Plates.  Trans  Inst 
of  Engrs  &  Shipbldrs  in  Scotland— Nov. 
20,  1906.   No.  81298  N. 

The  Trials  of  Suction  Gas  Plants  at 
Derby,  1906.  Gives  tables  and  results  of 
the  trials  of  suction-gas  producers  held 
by  the  Royal  Agricultural  Society.  6000 
w.  Engr,  Lond— Dec.  14,  1906.  Serial. 
1st  part.   No.  81255  A. 

The  Munzel  Gas  Engine  and  Producer. 
Illustrated  description  of  this  engine  and 
suction  gas  producer.  1500  w.  Ir  Age — 
Dec.  20,  1906.   No.  81070. 

-The  Operation  of  Lean-Gas  Producers 
(Representation  du  Fonctionnement  des 
Gazogenes  a  Gaz  Pauvres).  H.  Sire  de 
Vilar.  Mathematical  and  graphical  dis- 
cussion; with  examination  of  results  of 
several  different  experimenters.    1  plate 


3500  w.  Mem  Soc  Ing  Civ  de  France — 
Oct.,  1906.   No.  81 126  G. 

Characteristics  of  Some  Power  Gases 
and  Their  Treatment.  L.  L.  Brewer. 
Considers  the  impurities,  methods  of 
cleaning  the  gas,  etc.  4000  w.  Power — 
Dec,  1906.  No.  81004  C. 
Gears. 

Complete  Graphical  Solution  of  Spiral 
Gears.  E.  H.  Fish.  Gives  an  explanation 
of  graphical  methods  for  solving  all  prob- 
lems without  mathematics.  1700  w.  Am 
Mach— Vol.  29.  No.  48.  No.  80762. 
Governors. 

Care  of  Air  Governors.  H.  Schlegel. 
Gives  a  diagram  showing  the  connections 
of  the  Christensen  air  governor,  and  ex- 
plains its  automatic  operating  features. 
1000  w.  St  Ry  Jour — Dec.  29,  1906.  No. 
81320. 
Office  Buildings. 

Power  and  Heat  for  Office  Buildings. 
Charles  L.  Hubbard.  Notes  prepared  for 
the  use  of  architects,  aiming  to  assist 
them  in  determining  approximately  the 
space  to  be  reserved  for  the  power  and 
heating  plant.  5000  w.  Eng  Rec — Dec  I, 

1906.  No.  80821. 
Power  Plant. 

The  Planning  and  Construction  of  the 
Power  Plant.  A.  E.  Dixon.  An  illus- 
trated review  of  the  leading  types  of  main 
and  auxiliary  machinery,  with  the  advan- 
tages and  disadvantages  peculiar  to  each. 
3500   w.     Engineering  Magazine — Jan., 

1907.  No.  81 194  B. 
Pulleys. 

Single  Pulley  Drives.  William  F. 
Groene.  Presents  the  advantages  pos- 
sessed by  the  single  pulley  drive,  and  also 
the  disadvantages,  and  discusses  the  re- 
quirements of  the  ideal  drive,  and  com- 
pares the  merits  of  proposed  designs. 
1700  w.  Mach,  N  Y — Dec,  1906.  No. 
80783  C. 

Travellers. 

The  Erection  of  an  Over-head 
Traveller.  E.  G.  Fiegehen.  Describes 
the  usual  course  of  erection  for  a  10-ton 
hand-power  traveller  for  a  span  of  40 
feet.  Ills.  3000  w.  Prac  Engr— Dec.  14, 
1906.   No.  81235  A. 

Unloader. 

The  Clark  Freight  Unloader.  Illus- 
trated description  of  a  portable  freight- 
unloading  machine  and  its  operation. 
1200  w.  Ir  Age — Dec.  27,  1906.  No. 
81258. 
Variable  Speed. 

The  Newman  Variable  Speed  Gear. 
Emile  Guarini.  Illustrates  and  describes 
a  new  gear  brought  out  in  England,  in- 
tended for  application  to  motor  cars,  ma- 
chine tools,  textile  machinery,  electric 
motors,  etc  From  a  shaft  driven  at  a 
constant  speed  a  complete  range  of  speeds 
can  be  obtained.  1000  w.  Sci  Am  Sup- 
Dec.  8,  1906.   No.  80882. 
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Workshop  Power. 

The  Choice  of  Motive  Power  for  the 
Workshop.  R.  E.  Mathot.  A  careful, 
impartial  illustrated  study  of  various 
types  of  steam,  gas,  and  oil  engines  for 
comparatively  small  plants  under  a  wide 
range  of  conditions.  Concrete  examples 
are  freely  used  by  way  of  illustration. 
3500  w.  Engineering  Magazine — Jan., 
1907.    No.  81 198  B. 

STEAM  ENGINEERING. 

Boilers. 

Boiler  Mountings  for  a  Scotch  Boiler. 
J.  Q.  Walton.  Discusses  good  and  bad 
arrangements,  the  location  of  valves,  etc. 
3000  w.  Boiler  Maker — Dec,  1906.  No. 
80814. 

Boilers  for  Colliery  Purposes.  F.  C. 
Swallow.  Abstract  of  a  paper  read  before 
the  S.  Staffordshire  and  Warwickshire 
Inst,  of  Min.  Engrs.  considering  the  type 
of  boilers  best  suited  for  colliery  pur- 
poses. 2500  w.  Col  Guard — Dec.  14, 
1906.   No.  81244  A. 

See  also  Marine  Engineering. 
CO2  Recorder. 

The  "  Ados  "  Automatic  CO2  Recorder 
for  Boiler  Furnaces.  Illustrates  and  de- 
scribes a  new  type  of  recorder,  designed 
in  England,  which  is  based  upon  the  fact 
that  a  solution  of  caustic  potash  absorbs 
CO2.  2000  w.  Sci  Am  Sup — Dec.  22, 
1906.    No.  81091. 

Modernizing  a  Manufacturing  Concern. 
Describes  the  writer's  experience  with  the 
installation  of  superheaters,  and  with  an 
automatic  CO2  recorder.  1500  w.  Prac 
Engr — Dec.  21,  1906.  No.  81330  A. 
Condensers. 

Condensers  for  Steam  Engines  and 
Turbines.  Frank  Foster.  Abstract  of  a 
paper  read  before  the  Owens  College 
Engng.  Soc,  Oct.,  1905.  Discusses  the 
best  vacuum  for  turbines  and  reciprocat- 
ing engines,  cost  of  condensing  plant,  and 
the  power  required  by  the  auxiliaries. 
3500  w.  Power — Dec,  1906.  No. 
81005  c. 
Eolipile. 

An  Historical  Account  of  the  Eolipile; 
an  Ancient  Steam  Generator.  S.  J. 
Berard.  Reviews  some  early  uses  of  the 
expansive  force  of  steam,  illustrating  and 
describing  the  eolipiles,  and  explaining 
the  applications  made  of  the  device. 
2000  w.  Yale  Sci  M — Dec,  1906.  No. 
81056  C. 
Explosion. 

The  Cradley  Heath  Boiler  Explosion. 
A  report  of  the  investigation  of  the  fatal 
boiler  explosion  on  July  4,  1906,  giving 
illustrations  showing  the  effect.  10000  w. 
Engng — Dec.  14,  1906.  No.  8125 1  A. 
Feed  Water. 

Boiler  Feeding.  R.  T.  Strohm.  Con- 
siders the  methods  of  introducing  feed 
water  into  steam  boilers  and  their  merits. 

We  supply  copies  of  thei 
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2000  w.  Elec  Wld — Dec  1,  1906.  No. 
80809. 

Hoisting  Engines. 

Test  of  a  Modern  Winding  Engine. 
David  A.  Bremner.  An  analysis  of  tests 
carried  out  on  a  compound  non-condens- 
ing winding  engine  at  the  Sherwood 
Colliery.  Ills.  2500  w.  Engr,  Lond — 
Dec  14,  1906.    No.  81253  A. 

Induced  Draught. 

Practical  Notes  on  the  Application  of 
Fans  for  Induced  Draught  and  Other 
Purposes.  W.  H.  Casmey.  Presents  the 
importance  of  air-moving  machines  and 
the  economies  to  be  effected  by  their  use. 
3000  w.  Elec  Engr,  Lond — Nov.  10,  1906. 
No.  80912  A. 

Injectors. 

Injectors  (Injektoren).  Ph.  Michel. 
Discussion  of  the  theory  of  the  injector, 
and  description  of  experiments.  111. 
1800  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Dec.  1,  1906.  No.  81 151  D. 
Leakage. 

Direct-Leakage  of  Steam  Through 
Slide  Valves.  J.  V.  Stanford.  Gives  re- 
sults of  some  experiments  made  to  deter- 
mine some  facts  in  connection  with  leakage 
of  slide  valves.  1500  w.  Jour  Fr  Inst — 
Dec,  1906.    No.  80945  D. 

Lubrication. 

Methods  of  Internal  Lubrication. 
Robert  R.  Keith.  Illustrates  and  briefly 
describes  various  types  of  lubricators. 
1300  w.  Engr,  U  S  A — Dec  15,  1906. 
No.  81050  C. 

Piping. 

High  Pressure  Steam  Piping  in  Marine 
Work  (Hochdruckdampfrohrleitungen  im 
Schiffsbetriebe).  Hr.  Uthemann.  Dis- 
cussion of  materials,  joints,  flanges,  etc., 
with  illustrations.  2400  w.  Zeitschr  d 
Ver  Deutscher  Ing — Nov.  24,  1906.  No. 
81 145  D. 
Piston  Wear. 

Cylinder  and  Piston  Wear  in  Large 
Horizontal  Engines.   L.  H.  Edwards.  A 
plea  for  a  change  in  piston  design.  Ills. 
900  w.   Power — Dec,  1906.   No.  81003  C. 
Rolling  Mill  Engines. 

Heavy  Corliss  Engines.   Illustrated  de- 
scription of  heavy  engines  especially  con- 
structed for  rolling-mill  service.    1200  w. 
Engr,  U  S  A— Dec.  1,  1906.  No.  80798  C. 
Steam. 

The  Influence  of  Steam  Consumption 
on  the  Quality  of  Steam  Generated  in  a 
Boiler.  G.  W.  Burley.  Reports  the  re- 
sults of  trials  made  to  determine  the 
quality  of  the  steam  generated  under  dif- 
ferent conditions  of  load  and  steam  con- 
sumption. 700  w.  Elec  Engr,  Lond — 
Dec.  14,  1906.  No.  81240  A. 
Steam  Flow. 

The  Dynamics  of  the  Flow  of  Steam  in 
Reciprocating,  Engines  <  (Zur  Dynamik 
der  Dampfstromung  in  der  Kolben- 
dampfmaschine).   W.  Schiile.  A  compre- 

?  articles.    See  page  838. 
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hensive  mathematical  discussion.  Dia- 
grams. Serial.  3  parts.  10000  w.  Zeitschr 
d  Ver  Deutscher  Ing — Nov.  24,  Dec.  1 
and  8,  1906.   No.  81 146  each  D. 

Superheating. 

The  Superheating  of  Steam  and  its 
Distribution  by  Balanced  Valves  (La 
Surchauffe  de  la  Vapeur  et  sa  Distribu- 
tion par  Soupapes  Equilibrees).  L. 
Piaud.  Illustrated  description  of  ap- 
paratus for  both  stationary  and  locomo- 
tive work.  Serial.  2  parts.  4500  w. 
Genie  Civil— Dec.  8  and  15,  1906.  No. 
81 138  each  D. 

Traps. 

Steam  Traps.  W.  H.  Wakeman.  Illus- 
trates and  describes  appliances  worthy  of 
adoption  wherever  steam  is  used  for  heat- 
ing or  drying  purposes,  or  for  long  pipe 
lines.  5700  w.  Sci  Am  Sup — Dec.  8, 
1906.  No.  80883. 
Turbines. 

Actual  Turbine  Results — Report  of  the 
Condition  of  Turbines  after  a  Year  of 
Use — Steam  and  Coal  Consumption  in 
Actual  Service.    A  report  submitted  by 

B.  S.  Josselyn  on  the  condition  and  per- 
formance of  the  turbines  at  the  Gould 
St.  power  station  in  Baltimore.  Ills. 
1500  .  Power — Dec,  1906.   No.  80998  C. 

Operating  Experience  with  Four- Stage 
Curtis  Turbines.   Abstract  of  a  paper  by 

C.  E.  Stanton,  read  before  the  Iowa  Elec. 
Assn.,  giving  experience  at  Dubuque, 
Iowa.  2200  w.  Eng  Rec — Dec.  29,  1906. 
No.  813 10. 

The  Development  and  Present  Status 
of  the  Steam  Turbine  in  Land  and  Marine 
Work.  Discussion  of  paper  by  E.  M. 
Speckman.  5000  w.  Trans  Inst  of  Engrs 
&  Shipbldrs  in  Scotland— Oct.  23,  1906. 
No.  81297  N. 

The  Parsons  Steam  Turbine.  John  D. 
Bailie.  Discusses  modern  turbines,  show- 
ing the  maintenance  of  high  vacua  is 
quite  practicable  at  moderate  working 
costs,  and  considers  the  subject  of  the 
steam  turbine  taking  the  exhaust  steam 
of  the  reciprocating  engine  and  eco- 
nomically converting  it  into  power,  and 
other  subjects  of  interest.  Ills.  3500  w. 
Ir  &  Coal  Trds  Rev— Dec.  7,  1906.  Serial. 
1st  part.  No.  81036  A. 
Turbo  -  Compressor. 

See   Mechanical   Engineering,  Power 
and  Transmission. 
Water  Purification. 

Some  Experiences  in  Softening  Water. 
W.  C.  M'Cracken.  Gives  details  of  a  trial 
of  the  process  and  modifications  adopted 
at  the  Ohio  State  Universitv.  2500  w. 
Engr,  U  S  A— Dec.  15,  1906.  No.  81051  C. 

The  Mechanical  Clarification  and  Fil- 
tration in  Water  Purifiers  (Die  Me- 
chanische  Klarung  und  Filterung  in  Was- 


serreinigern).  Walter  Rottmann.  Illus- 
trated description  of  various  kinds  of 
water  purifying  apparatus.  2000  w. 
Zeitschr  d  Ver  Deutscher  Ing— Dec.  1, 
1906.   No.  81 1 52  D. 

The  Paterson  Oil  Eliminator  and 
Water- Softener.  Illustrates  and  describes 
this  apparatus  for  effecting  the  complete 
extraction  of  oil  from  feed-water  by 
chemical  means,  as  well  as  softening  the 
make-up  water  when  necessary.  2200  w. 
Engng — Dec.  21,  1906.   No.  81342  A. 

MISCELLANY. 

Aeronautics. 

Aerial  Locomotion.  A  brief  review  of 
the  work  of  past  experimenters  and  the 
present  work  in  this  field.  3500  w. 
Engng — Dec.  14,  1906.   No.  81247  A. 

Dirigible  Airships.  Count  von  Zep- 
pelin. Discusses  the  design  and  propul- 
sion of  airships.  4000  w.  Sci  Am  Sup — 
Dec.  22,  1906.    No.  81088. 

Experiences  in  Balloons.  Dr.  Julian 
P.  Thomas.  An  illustrated  report  of  the 
personal  experiences  of  the  writer  who 
makes  many  ascensions  from  New  York. 
2500  w.   World's  Work — Dec,  1906.  No. 

80849  C. 

Recent  Airship  and  Aeroplane  Experi- 
ments in  Europe.  Illustrates  and  de- 
scribes recent  craft  and  gives  reports  of 
flights  attempted  and  attained.  3300  w. 
Sci  Am — Dec.  22,  1906.    No.  81086. 

The  ^  Conquest  of  the  Air.  Bernard 
Meiklejohn.  A  review  of  what  has  been  ac- 
complished with  balloons,  dirigible  air- 
ships, aeroplanes  and  the  helicoptere.  Ills- 
5700  w.   World's  Work — Dec,  1906.  No. 

80850  C. 

The  Second  Annual  Exhibition  of  the 
Aero  Club  of  America.  Brief  illustrated 
descriptions  of  some  of  the  interesting 
exhibits.  2300  w.  Sci  Am — Dec.  15, 
1906.    No.  80975. 

Genesis  of  the  First  Successful  Aero- 
plane.    Editorial  on  the  work  of  the 
Wright  brothers  of  Dayton,  Ohio.  1200 
w.    Sci  Am — Dec.  15,  1906.    No.  80972. 
Art  Smith. 

An  Art  Smith  and  His  Work.  Princi- 
pally an  account  of  the  work  of  Louis 
Van  Boeckel,  at  Lier,  near  Antwerp.  Ills. 
1800  w.  Am  Mach — Vol.  29.  No.  49. 
No.  80841. 
Blowpipe  Welding. 

Welding  by  Means  of  the  Oxy-Acety- 
lene  Flame  (Ueber  das  Schweissen  mit 
der  Sauerstoff-Azetylenflamme).  Dr.  L. 
Michaelis.  Discussion  of  oxygen-acety- 
lene blowpipe  welding,  and  comparison 
with  oxy-hydrogen  welding,  based  on  an 
address  ^  of  M.  Edouard  Fouche,  with 
illustrations.  Serial.  2  parts.  3000  w. 
Schiffbau — Nov.  28,  Dec.  12,  1906.  No. 
81 1 18  each  D. 
Energetics. 

Reflections  on  Energetics  (Reflexions 


We  supply  copies  of  these  articles.    See  page  ■ 
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sur  l'Energetique).  V.  Dwelshauvers- 
Dery.  A  theoretical  discussion  of  energy 
in  general  and  a  comparison  between 
gravitation  energy  and  heat  energy.  8000 
w.  Rev  de  Mecanique — Nov.  30,  1906. 
No.  81 127  E  +  F. 

Mechanical  Equivalent. 

Methods  for  Determining  the  Equiva- 
lence Between  Heat  and  Work  (Ueber 
die  Methoden  zur  Bestimmung  der 
Aequivalenz  von  Warme  und  Arbeit). 
Theodor  Gross.  History  of  methods* 
the  principles  on  which  they  rest  and  the 
conclusions  to  be  drawn  therefrom. 
Serial.  1st  part.  2000  w.  Elektrochem 
Zeitschr — Dec,  1906.    No.  81 121  G. 

PaDer  Making. 

Paper  Making  by  Electric  Power. 
Illustrated  description  of  a  remodeled 
plant  at  Hartford  City,  Ind.,^  equipped 
with  a  Diesel  oil  engine  driving  direct 

— an  alternating-current  generator.  2200 
w.  Engr,  U  S  A — Dec.  1,  1906.  No. 
80797  c. 

Reichenberg  Exposition. 

The  German-Bohemian  Exposition  at 
Reichenb&rg  in  1906  (Die  Deutsch- 
bohmische  Ausstellung  in  Reichenberg 
1906).  Prof.  Theobald  Demuth.  Illus- 
trated description  of  transmission  ma- 
chinery, gearing,  machine  tools  and  other 
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exhibits.     Serial.     1st   part.     1500  w. 
Zeitschr  d  Ver  Deutscher  Ing — Nov.  17, 
1906.   No.  81 141  D. 
Telescope. 

Equatorial  Twin  Telescope  at  the  Rad- 
cliffe  Observatory,  Oxford.  An  illus- 
trated account  of  this  instrument  and  the 
tower  and  dome  containing  it.  4000  w. 
Engng — Dec.  21,  1906.  No.  81340  A. 
Thermit. 

The  Welding  of  Large  Pieces,  Espe- 
cially in  the  Repairing  of  Ships,  by  Means 
of  Thermit  (Grosse  Schweissungen 
Mittels  Erwarmungsmasse  Marke  "  Ther- 
mit," besonders  bei  Reparaturen  im 
Schiffbau).  Illustrated  description  of 
welding  of  broken  stern  posts,  rudder 
frames,  etc.,  by  the  aluminothermic  pro- 
cess. Serial.  2  parts.  3500  w.  Schiff- 
bau— Oct.  10  and  24,  1906.  No.  81 117 
each  D. 
Wire  Manufacture. 

The  Drawing  of  Copper  Wire  (Das 
Ziehen  von  Kupferdraht).  Wilhelm 
Kuppers.  Well  illustrated  description  of 
machinery  and  processes  at  various  Ger- 
man works  for  the  manufacture  of  wire 
and  cables,  chiefly  for  electrical  purposes. 
Serial.  2  parts.  5000  w.  Zeitschr  d 
Ver  Deutscher  Ing — Nov.  24  and  Dec. 
15,  1906.    No.  81 144  each  D. 
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COAL  AND  COKE. 
Classification. 

The  Classification  of  Coals.  S.  W. 
Parr.  Read  before  the  Am.  Chem.  Soc. 
Considers  the  factors  of  composition 
which  should  be  taken  into  account  to 
obtain  a  practical  and  scientific  classifica- 
tion. 2500  w.  Mines  &  Min — Dec,  1906. 
No.  80758  C 

Coal-Cutting  Machinery. 

Experience  with  Coal-Cutting  Ma- 
chinery in  the  Dortmund  District 
(Neuere  Erfahrungen  mit  Maschineller 
Schramarbeit  in  den  Dortmunder  Bergre- 
vieren).  E  Reinke.  Descriptions  of 
mining  machines  and  operations.  111. 
4500  w.  Gliickauf — Oct.  20,  1906.  No. 
81 106  D. 

Coke  Ovens. 

Flued  Coke  Oven  Doors.  Brief  illus- 
trated description  of  doors  designed  by 
T.  Beach,  which  have  given  success  in 
coking  the  coal  completely  right  up  to 
the  oven  door.  500  w.  Col  Guard — 
Nov.  23,  1906.    No.  80834  A. 

Conveyor. 

The  Greaves  Coal  Face  Conveyor. 
Illustrated  description  of  the  features  of 
interest  in  this  conveyor  of  the  scraper 
type.  1 100  w.  Col  Guard — Dec.  7,  1906. 
No.  81006  A. 


Deposition. 

The  Maximum  Deposition  of  Coal  in 
the  Appalachian  Coal  Field.  George  Hall 
Ashley.  The  first  of  a  series  of  three 
papers  dealing  with  the  time  interval  in- 
volved in  the  laying  down  of  the  coal  of 
the  Carboniferous.  1700  w.  Ec  Geol — 
Sept.,  1906.  Serial.  1st  part.  No. 
80860  D. 

Dust  Danger. 

The  Dust  Danger.  W.  H.  Pickering. 
Read  before  the  Inst,  of  Min.  Engrs. 
Considers  briefly  the  sources  of  coal  dust, 
its  danger,  methods  of  remedying,  and 
the  difficulties.  1500  w.  Min  Rept— -Dec. 
6,  1906.    No.  80895. 

Electrical  Equipment. 

Electrical  Equipment  of  the  United 
States  Coal  and  Coke  Co.  in  the  Poca- 
hontas Coal  Field.  George  R.  Wood. 
Illustrates  and  describes  the  modern 
methods  of  mining  and  handling  coal  by 
means  of  electrical  power,  in  this  West 
Virginia  coal  field.  4000  w.  Mines  & 
Min — Dec,  1906.    No.  80754  C. 

Illinois. 

A  Modern  Coal  Mine.  M.  F.  Peltier. 
Illustrated  description  of  the  equipment 
and  methods  of  the  Illinois  Midland  Co., 
at  a  plant  near  Springfield.  2200  w.  Eng 
&  Min  Jour— Dec.  29,  1906.    No.  81315. 


We  supply  copies  of  these  articles.    See  page  838. 
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Production. 

The  World's  Coal  Production  and  Con- 
sumption. Statement  from  the  last  report 
issued  by  the  British  Board  of  Trade. 
2500  w.  Col  Guard — Nov.  30,  1906.  No. 
80923  A. 
Tipple. 

A  Modern  Coal  Tipple.  Freeman  R. 
Willson.  Elevation  and  description  of  a 
tipple  at  the  new  Boissevain  mine  of  the 
Pocahontas  Colliery  Co.  800  w.  Eng 
&  Min  Jour — Dec.  1,  1906.  No.  80796. 
West  Virginia. 

Coal  Mining  at  Holden,  W.  Va.  R. 

H.  Lyman.  An  illustrated  article  de- 
scribing the  location,  development  and 
operation.  1400  w.  Eng  &  Min  Jour — 
Dec.  15,  1906.  Serial.  1st  part.  No. 
80989. 

Coal  Mining  in  the  Fairmont  Field, 
West  Virginia.  F.  W.  Parsons.  Brief 
history  of  this  coalfield,  with  description 
of  the  mining  methods,  which  represent 
the  most  modern  American  practice. 
Map.    1700  w.    Eng  &  Min  Jour — Dec. 

I,  1906.    Serial.    1st  part.    No.  80795. 

COPPER. 

California. 

The  Greenwater  Copper  District,  Cali- 
fornia. William  C.  Ralston.  An  illus- 
trated outline  of  present  conditions  at  the 
mines  of  this  district.  1300  w.  Eng  & 
Min  Jour— Dec.  15,  1906.  No.  80984. 
Colorado. 

Copper  in  Colorado.  Gives  production 
statistics,  and  information  relating  to  the 
distribution,  occurrence,  and  character  of 
the  ores.  1500  w.  Min  Rept — Dec.  20, 
1906.    No.  81223. 

Concentrating. 

The  Wall  Concentrating  Mill.  Claude 
T.  Rice.   Illustrated  description  of  works 

.  at  Bingham,  Utah,  and  the  devices  ^  for 
dressing  copper  ore  which  are  inventions 
of  Col.  E.  A.  Wall.  2000  w.  Eng  &  Min 
Jour — Dec.  1,  1906.    No.  80793. 

Japan. 

Sumitomo  Bessi ;  the  Great  Copper 
Mine  of  Japan.  O.  G.  Bennett,  Jr.  An 
illustrated  review  of  a  large  mining  and 
smelting  plant  established  and  operated 
on  strictly  modern  lines  but  altogether 
by  Japanese  initiative  and  engineering 
skill.  3500  w.  Engineering  Magazine — 
Jan.,  1907.  No.  81197  B. 
Lake  Superior. 

Geology  of  Keweenaw  Point.  Alfred 
C.  Lane.  Illustrates  and  describes  the 
geology  of  these  copper-bearing  rocks  in 
the  Lake  Superior  basin.  3800  w.  Mines 
&  Min— Dec,  1906.   No.  80756  C. 

The  Copper  Range  Consolidated  Prop- 
erties. Arthur  L.  Carnahan.  Reviews 
the  past,  and  discusses  the  present  and 
future  of  these  mines,  which  in  1905  con- 
tributed over  a  quarter  of  the  whole  pro- 


duction in  the  United  States.    2500  w. 
Min  Wld— Dec.  1,  1906.   Serial.   1st  part. 
No.  80776. 
Nevada. 

Methods  of  Mining  at  Ely,  Nevada. 
C.  Everard  Arnold.  An  account  of 
methods  adopted  for  the  profitable  work- 
ing of  low-grade  copper  ore.  Ills.  1100 
w.  Min  &  Sci  Pr— Nov.  24,  1906.  No. 
80801. 

Schuyler  Mine. 

History  of  the  Schuyler  Mine.  J.  H. 
Granbery.  An  illustrated  account  of  the 
first  copper  mine  operated  in  the  United 
States,  located  in  Bergen  County,  N.  J. 
2800  w.  Eng  &  Min  Jour— Dec.  15,  1906. 
No.  80988. 

Smelting. 

The  Kiddie  Hot-Blast  System  for  Cop- 
per-Smelting Furnaces.  E.  Jocobs.  De- 
scribes this  new  system,  and  discusses  its 
cost,  economy,  etc.  Ills.  2500  w.  B  C 
Min  Rec— Oct.,  1906.    No.  8081 1  B. 

The  Wallaroo  Smelting  Works.  Dis- 
cussion of  paper  by  T.  C.  Cloud  on  these 
copper  smelting  works  of  South  Australia. 
6500.  Inst  of  Min  &  Met— Bui  No. 
27.  Dec.  13,  1906.  No.  81265  N. 
Spain. 

The  Esperanza  Mine,  Spain.  Edward 
Walker.  Map,  plans,  and  account  of  a 
new  copper-mining  enterprise  in  the 
Huelva  district.  1500  w.  Eng  &  Min 
Jour — Dec.  22,  1906.  No.  81214. 
Virginia. 

The  Virgilina  Copper  Belt.  Edward  K. 
Judd.  An  illustrated  account  of  this  dis- 
trict, lying  half  in  Virginia,  and  half  in 
North  Carolina,  stating  its  advantages 
1  and  neglected  opportunities.  2000  w. 
Eng  &  Min  Jour — Dec.  1,  1906.  No. 
80792. 
Wire  Manufacture. 

See  Mechanical  Engineering,  Miscellany. 

GOLD  AND  SILVER. 

Assaying. 

Assay  of  Bullion  Containing  Selenium. 
J.  E.  Clennell.  Notes  on  methods  adopted 
in  sampling  and  assaying  bullion  at  the 
Redjang  Lebong,  mine,  Sumatra.  3000  w. 
Eng  &  Min  Jour — Dec.  8,  1906.  No. 
80884. 

Some  Notes  on  Assaying.  Charles  H. 
Fulton.  Notes  having  some  novel  fea- 
tures, prepared  for  use  at  the  South 
Dakota  School  of  Mines.  1200  w.  Min 
Wld — Dec.  22,  1906.  Serial.  1st  part. 
No.  81227. 

The  Assay  of  Gold  Bars  as  Conducted 
in  the  Author's  Assay  Office.  Arthur  C. 
Claudet.  Describes  the  method  in  detail. 
2200  w.  Inst  of  Min  &  Met — Bui  No.  27, 
Dec.  13,  1906.  No.  81263  N. 
British  Columbia.  , 

Reconnaissance  Around  the  Nickel 
Plate  Mine,  B.  C.  Horace  F.  Evans.  A 
study  of  this  region,  its  geology,  deposits 
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of  auriferous  and  copper  ores,  and  their 
workings.  2500  w.  Min  Wld — Dec.  1, 
1906.    No.  80778. 

California. 

The  Old  Way  and  the  New.  Frank 
Drake.  Brief  account  of  the  early  opera- 
tions and  present  methods  of  mining  for 
the  purpose  of  comparison.  1400  w.  Min 
&  Sci  Pr— Dec.  8,  1906.    No.  80961. 

Clean-Up. 

Cyanide  Works'  Clean-Up  Practice. 
Jas  E.  Thomas.  Gives  suggestions  of 
what  is  required  in  the  design  of  cyanide 
plants,  as  regards  the  clean-up  floors. 
1700  w.  Jour  Chem  Met  &  Min  Soc 
of  S  Africa — Oct.,  1906.  No.  81015  E. 
Cobalt. 

Cobalt- Mines.  W.  J.  Blair.  Reviews 
the  history  of  this  silver  district,  where 
arsenic,  cobalt,  nickel,  bismuth,  copper, 
iron,  lead,  zinc  and  gold  are  also  found. 
1500  w.  Can  Min  Rev — Dec,  1906.  No. 
81069  B. 
Comstock. 

The  Reopening  of  the  Comstock. 
Claude  T.  Rice.  Reviews  briefly  the  past 
history,  describes  present  conditions,  and 
states  the  plans  for  the  new  development. 
Ills.  2200  w.  Eng  &  Min  Jour — Dec.  22, 
1906.    No.  81212. 

Modern  Mining  on  the  Comstock. 
Claude  T.  Rice.  An  account  of  the 
methods  of  unwatering  the  lower  levels, 
the  excellent  system  of  ventilation,  and 
the  degree  of  success  attending  the  re- 
opening. Ills.  2500  w.  Eng  &  Min  Jour 
— Dec.  29,  1906.  No.  813 14. 
Flotation  Processes. 

The  Flotation  Processes.  W.  R.  In- 
galls.  Gives  details  of  the  new  method  of 
ore  separation  at  Broken  Hill.  1800  w. 
Eng  &  Min  Jour — Dec.  15,  1906.  No. 
80987. 
Guanajuato.* 

Radical  Changes  in  Metallurgy  at 
Guanajuato,  Mexico.  Dwight  Furness. 
Describes  the  change  from  the  patio  pro- 
cess used  by  Mexicans,  to  the  American 
methods  of  extraction.  Ills.  2000  w. 
Min  Rept— Dec.  6,  1906.    No.  80893. 

The  History  of  Mining  at  Guanajuato. 
T.  A.  Rickard.  An  interesting  illustrated 
account  of  one  of  the  great  mining  cities 
of  Mexico.  2800  w.  Min  &  Sci  Pr— 
Dec.  15,  1906.    No.  81205. 

The  Later  History  of  Guanajuato.  T. 
A.  Rickard.   An  illustrated  account  of  re- 
cent enterprises  of  importance.    3000  w. 
Min  &  Sci  Pr— Dec.  22,  1906.    No.  81287. 
Hydraulic  Mining. 

Hydraulic  Mining  in  Colorado.  W.  E. 
Thorne.  Gives  some  of  the  actual  costs 
in  this  class  of  mining  in  Colorado,  as 
conducted  at  a  high  altitude  and  during 
short  seasons  of  from  four  to  five  months. 
Ills.  1200  w.  Min  &  Sci  Pr— Dec.  8, 
1906.   No.  80959. 


Meter. 

A  Simple  Solution  Meter.  #  E.  H. 
Nutter.  Brief  illustrated  description  of  a 
meter  for  determining  the  amount  of 
gold-bearing  solution  entering  the  pre- 
cipitating boxes  of  cyanide  plants.  400  w. 
Min  &  Sci  Pr— Dec.  1,  1906.  No.  80862. 

Mining  Economics. 

West  Australian  Gold  Mining  Costs.  A 
valuable  paper  dealing  with  method  of 
accounting  for  a  group  of  mines.  2000  w. 
Min  &  Sci  Pr— Dec.  8,  1906.    No.  80958. 

Pachuca. 

Other  Metallurgical  Methods  at  Pa- 
chuca. T.  A.  Rickard.  Illustrates  and 
describes  other  methods  than  the  ancient 
patio  process.  2700  w.  Min  &  Sci  Pr — 
Dec.  8,  1906.  No.  80960. 
Placers. 

Hydraulic  Placer  Mining  in  the  Cariboo 
District,  B.  C.  Etienne  A.  Ritter.  A  re- 
port of  this  district  and  the  important 
mines  being  worked.  Ills.  2300  w.  Min 
Wld— Dec.  8,  1906.   No.  80897. 

Placer  Mining  Methods  in  the  Yukon. 
L.  M.  Prindle.    Describes  the  conditions 
and  the  methods  of  working.    1200  w. 
Min  Wld— Dec.  1,  1906.   No.  80777. 
Queensland. 

The  Seven-Mile  (Nanango)  Goldfield. 
Lionel  C.  Ball.  History  and  description 
of  this  field,  with  special  reference  to  the 
occurrence  of  true  ruby.  Map.  3500  w. 
Queens  Gov  Min  Jour — Oct.  15,  1906 
No.  80921  B. 
Rand. 

Recent  Innovations  in  Rand  Metal- 
lurgical Practice.  G.  A.  and  H.  S.  Denny. 
A  summary  of  the  new  process  of  sliming 
and  continuous  cyanide  circulation.  Ills. 
2500  w.  Eng  &  Min  Jour — Dec.  29,  1906. 
No.  81316. 

Reduction. 

A  Method  of  Determining  Hydrogen 
Peroxide  and  Ferrous  Salts  and  Other 
Reducing  Agents.  W.  E.  Mathewson  and 
J.  W.  Calvin.  Reports  tests  made,  giving 
results  obtained  with  ferrous  ammonium 
sulphate  and  sodium  nitrate.  1000  w. 
Min  Rept — Dec.  13,  1906.   No.  81040. 

Silver-Zinc. 

Value  of  Argentiferous  Blende.  Report 
of  the  British  Columbia  Zinc  Commission 
on  the  value  of  silver-zinc  ores  and  the 
methods  of  extraction.  2500  w.  Min 
Rept— Dec.  6,  1906.    No.  80894. 

Slimes. 

Automatic  Sluicing  of  Filter-Press 
Residues.  Frank  Groch.  An  illustrated 
report  on  the  new  Homestake  slimes 
plant,  and  its  economy  in  labor.  2000  w. 
Ores  &  Met— Dec.  15,  1906.    No.  81038. 

Methods  of  Slimes  Treatment.  C. 
Everard  Arnold.  Describes  the  method 
of  slime  treatment  employed  by  the  North 
Star  Mines  Co.,  of  Grass  Valley,  Cal. 
900  w.  Aust  Min  Stand — Oct.  17,  1906. 
No.  80803  B. 
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Smelting. 

Silver-Lead  Smelting  on  the  West 
Coast  of  Tasmania.  T.  Kapp.  Explains 
methods  of  treating  economically  the  re- 
fractory ores  of  very  low  grade,  contain- 
ing zinc.  2500  w.  Min  Jour — Dec.  22, 
1906.    No.  81339  A. 

Stamp  Mill. 

The  Palmer  Mountain  Mill.  Illustrated 
description  of  a  new  electrically  operated 
stamp  mill  in  the  state  of  Washington. 
1400  w.  Eng  &  Min  Jour — Dec.  8,  1906. 
No.  80888. 

Temiskaming. 

A  Microscopic  Examination  of  the 
Cobalt  Nickel  Arsenides  and  Silver  De- 
posits of  Temiskaming.  W.  Campbell 
and  C.  W.  Knight.  Gives  the  results  of 
the  application  of  microscopic  methods  of 
examination  to  the  cobalt-nickel  silver 
veins  of  Temiskaming.  Ills.  2500  w. 
Ec  Geol— Sept.,  1906.    No.  80858  D. 

IRON  AND  STEEL. 
Alsace-Lorraine. 

Mining  Methods  at  the  Larger  Minette 
Iron  Mines  of  the  Diedenhofen  District 
in  Alsace-Lorraine  (Die  Abbauverfah- 
ren  auf  den  Grosseren  Minettegruben 
des  Bergreviers  Diedenhofen  in  Elsass- 
Lothringen).  Dr.  Ahlburg.  Illustrated 
description  of  underground  work.  5000 
w.  Gliickauf — Nov.  24,  1906.  No. 
81110  D. 

Blast  Furnaces. 

Notes  on  Blast  Furnace  Practice.  H. 
Pilkington.  Abstract  of  an  address  be- 
fore the  British  Found.  Assn.  Brief  ac- 
count of  the  development  of  the  blast 
furnace,  and  methods  of  handling  ma- 
terials, with  a  suggestion  for  an  ideal 
foundry  plant  having  blast-furnaces,  mak- 
ing pig  iron;  and  producing  gas  to  supply 
all  the  power  required.  Ills.  2000  w.  Ir 
&  Coal  Trds  Rev — Dec.  7,  1906.  No. 
81037  A. 

Blowholes. 

Blowholes  and  Pipes  in  Steel  (Blasen 
und  Lunker  in  Flusseisen  und  Fluss- 
stahl).  Wilhelm  Kusel.  Illustrated  dis- 
cussion of  these  defects  in  steel  ingots  and 
blocks,  and  methods  for  preventing  them. 
Serial.  2  parts.  5000  w.  Oest  Zeitschr 
f  Berg  u  Huttenwesen — Nov.  17  and  24, 
1906.   No.  81 1 13  each  D. 

Colorado. 

The  Colorado  Fuel  and  Iron  Company. 
Lawrence  Lewis.  An  illustrated  article 
giving  the  history  of  the  development  of 
this  company,  which  is  the  largest  indus- 
trial corporation  west  of  Chicago.  Map. 
2300  w.  Eng  &  Min  Jour — Dec.  29,  1906. 
No.  81313. 
Electro -Metallurgy. 

See   Electrical   Engineering,  Electro- 
chemistry. 
Hardening. 

Mistakes  in  Hardening  Processes  and 
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Their  Causes  (Hartefehler  und  Ihre 
Ursache).  J.  H.  Heckel.  Address  at  the 
Vienna  Exhibition  of  the  Hardening  and 
Tempering  Industry,  giving  a  general  ac- 
count of  the  heat  treatment  of  steel. 
4000  w.  Oest  Zeitschr  f  Berg  u  Hiitten- 
wesen—Oct.  20  and  27,  1906.  No.  81111 
each  D. 

Hardening  and  Annealing  by  Elec- 
tricity. Illustrated  description  of  an  elec- 
trically heated  furnace  for  hardening 
steel,  intended  to  replace  gas  and  coke 
fires,  or  the  lead  and  salt  baths.  900  w. 
Elec  Rev,  Lond— Nov.  23,  1906.  No. 
80828  A. 
India. 

The  Manufacture  of  Iron  and  Steel  in 
India.  Facts  and  figures  taken  from  the 
comprehensive  report  of  C.  M.  Weld  and 
Mr.  Perrin,  favorable  to  the  industry. 
Discusses  the  site  selected,  its  resources, 
the  type  of  plant,  and  probable  cost  of 
manufacture.  4000  w.  Ir  &  Coal  Trds 
Rev— Dec.  7,  1906.  No.  81035  A. 

Mesabi. 

Underground  Mining  on  the  Mesabi 
Iron  Range.  Rush  T.  Sill.  Brief  descrip- 
tion of  the  method  of  mining.  1100  w. 
Min  Wld— Dec.  1,  1906.    No.  80779. 

Mixers. 

Gas  Fired  Tilting  Pig-Iron-Mixers. 
Illustrated  description  of  a  tilting-mix^er 
built  by  the  Cologne  Maschinenbau  A.  G. 
designed  for  the  reception  of  150  tons  of 
molten  pig.  2000  w.  Ir  &  Coal  Trds  Rev 
—Nov.  30,  1906.  No.  80930  A. 
Sandy  Ore. 

The  Problem  of  Mining  Sandy  Ore  at 
Coleraine.  An  illustrated  account  of  two 
mining  towns  being  built  by  the  Steel 
Corporation,  the  unusual  conditions, 
methods  of  washing  the  ore,  etc.  3000  w. 
Ir  Trd  Rev— Dec.  6,  1906.  No.  80865. 

MINING. 

Australia. 

Labor  and  Mining  Methods  in  Western 
Australia.  Ralph  Stokes.  Illustrated  ac- 
count of  Kalgoorlie  mining  practice. 
2000  w.  Min  Wld — Dec.  29,  1906.  No. 
81324. 

Automatic  Haulage. 

An  Appliance  for  Automatically  Stop- 
ping and  Restarting  Mine  Wagons.  W. 
Galloway.  Illustrated  description  of  an 
appliance  for  arresting  the  motion  of  a 
full  or  empty  wagon  without  shock,  hold- 
ing it  as  long  as  necessary,  and  pushing  it 
forward  with  any  desired  velocity.  1500 
w.  Min  Jour — Dec.  22,  1906.  No. 
81338  A. 

Blasting. 

Detonating  Caps  in  Blasting.  Roland 
L.  Oliver.  Notes  on  the  values  of  differ- 
ent caps  in  developing  the  energy  of  ex- 
plosives. 5000  w.  Cal  Jour  of  Tech — 
Dec,  1906.    No.  81203. 
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Cages. 

Handling  Skips  and  Man  Cages.  H.  T. 
Mercer.  Describes  the  method  of  chang- 
ing one  for  the  other  on  the  hoisting  rope 
of  the  Trimountain  Mine,  Painesdale, 
Mich,  iooo  w.  Mines  &  Min— Dec,  1906. 
No.  80757  C. 
Costs. 

When  is  Ore  Payable.  ^  E.  M.  Weston. 
Discusses  facts  and  principles  in  relation 
to  mining  as  a  business.  A  study  of  min- 
ing costs.  1800  w.  Aust  Min  Stand — 
Oct.  31,  1906.  Serial.  1st  part.  No. 
81200  B. 

Economics. 

Economics  of  Mining.  F.  Danvers 
Power.  Considers  some  of  the  principles 
essential  to  successful  mining.  2200  w. 
Aust  Min  Stand — Oct.  24,  1906.  Serial. 
1st  part.   No.  80805  B. 

Electricians. 

To  Mining  Electricians.  H.  J.  Wright. 
Practical  hints  dealing  with  the  every- 
day work  of  mine  electricians.  Ills.  1600 
w.  Aust  Min  Stand— Oct.  31,  1906. 
Serial.    1st  part.   No.  81201  B. 

Explosives. 

Development  in  the  Explosives  Art  in 
the  United  States  During  the  Last  Five 
Years.  Charles  E.  Munroe.  A  review  of 
changes  in  the  explosive  business  and  de- 
tails of  methods  in  use.  2500  w.  Sci  Am 
Sup— Dec.  29,  1906.    No.  81296. 

Faults. 

The  Direction  of  Movement  and  the 
Nomenclature  of  Faults.  Frederick  Les- 
lie Ransome.  Calls  attention  to  a  kind 
of  dislocation  that  has  received  but  slight 
consideration,  and  discusses  the  terms 
normal  and  reverse  as  applied  to  faults. 
3000  w.  Ec  Geol — Sept.,  1906.  No. 
80859  D. 
Inspectors. 

Assistant  Inspectorship  of  Mines.  Gives 
»  papers  set  to  candidates  at  a  recent  ex- 
amination in   England.     1800  w.  Col 
Guard — Nov.  30,  1906.   No.  80924  A. 
Jet  Boring. 

Jet  Boring  for  Petroleum  (Das  Spiil- 
bohren  nach  Erdol).  Richard  Sorge. 
The  advantages  of  boring  deep  holes  or 
wells  with  the  aid  of  a  stream  of  water. 
Diagrams.  3500  w.  Gliickauf — Oct.  27, 
1906.  No.  81 108  D. 
Keps. 

Keps.  James  Tonge.  Illustrated  de- 
scription of  various  forms  of  modern  keps 
for  supporting  cages  during  loading  and 
unloading.  3000  w.  Mines  &  Min — Dec, 
1906.  No.  80755  C. 
Metal  Mining. 

The  Development  of  the  Metal  Mining 
Industry  of  the  Western  States.  Walde- 
•    mar  Lindgren.    A  summary  of  recent 
mining  history,  the  methods,  conditions, 
recent  improvements,  and  progress.  3000 
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w.  Min  &  Sci  Pr— Dec.  1,  1906.  No. 
80863. 

Ore  Deposits. 

Relation  of  Eruptive  Rocks  to  Ore  De- 
posits. Etienne  A.  Ritter.  Considers 
primary  segregation  due  to  igneous 
activity.  1000  w.  Ores  &  Met — Dec.  15, 
1906.   No.  81039. 

Shafts. 

Shaft  Sinking  Through  Water-Bearing 
Formations.  E.  Mackay  Heriot.  Illus- 
trates and  describes  modern  methods  and 
appliances  as  employed  in  a  German  mine. 
2400  w.  Eng  &  Min  Jour — Dec.  15,  1906. 
Serial.  1st  part.  No.  80985. 
Solutions. 

On  a  New  Method  for  the  Preparation 
of  Standard  Solutions.  S.  F.  Acree  and 
R.  F.  Brunei,  in  Am.  Chem.  Jour.  De- 
scribes the  sodium  bicarbonate  method 
for  estimating  the  strength  of  acid  solu- 
tions, giving  examples  showing  its  ac- 
curacy and  convenience.  2000  w.  Min 
Rept — Dec.  20,  1906.  No.  81224. 
Sulphides. 

A  Process  for  Oxidizing  Metallic 
Sulphides  in  Ores.  N.  Lebedeff  and 
B.  Pomeranzoff.  Describes  a  process 
of  preparing  ores  containing  sulphides 
for  final  treatment  by  wet  and  dry 
means,  so  that  the  metal  may  be  ex- 
tracted. 700  w.  Eng  &  Min  Jour — Dec. 
8,  1906.  No.  80885. 
Tunnels. 

Development  and  Transportation  Tun- 
nel Enterprises  in  the  Argentine  District, 
Colorado.  Brief  accounts  of  the  more 
important  of  the  tunnel  enterprises  of 
this  district,  and  of  the  development  and 
equipment  of  properties.  3000  w.  Min 
Rept— Dec.  6,  1906.  No.  80896. 
Water  Race. 

The  Water  Race  for  the  Chuquitambo 
Gold  Mines,  Peru.  G.  F.  Heath.  De- 
scribes the  construction  of  this  water  race, 
giving  a  statement  of  the  conditions,  the 
cost,  and  related  matters  of  interest. 
2500  w.  Inst  of  Min  &  Met— Bui  No.  27 
— Dec.  13,  1906.   No.  81264  N. 

MISCELLANY. 

Altai. 

Mining  and  Metallurgy  in  the  Altai 
Region,  Siberia  (Berg-Hiitten-und  Sal- 
inenwesen  im  Altai).  F.  Thiess.  Map 
and  statistical  account  of  mineral  pro- 
ducts, including  gold,  silver,  copper,  coal 
and  salt,  of  the  Altai  Mountain  region, 
in  southern  Siberia.  1000  w.  Oest 
Zeitschr  f  Berg  u  Hiittenwesen — Nov. 
17,  1906.  No.  81 1 14  D. 
Antimony. 

The  Antimony  Industry.  F.  T.  Hav- 
ard.  Discusses  the  value  and  uses  of 
antimony,  the  methods  of  smelting  etc. 
2500  w.  Eng  &  Min  Jour — Dec.  1, 
1906.   No.  80794. 

articles.    See  page  838. 


832 


THE  ENGINEERING  INDEX. 


Australia. 

Geology  and  Geological  Survey  of 
Western  Austrialia.  Ralph  Stokes.  Out- 
lines the  work  of  the  geological  survey. 
2500  w.  Min  Wld — Dec.  22,  1906.  No. 
81226. 

Heat  Treatment. 

The  Heat  Treatment  of  Metallurgical 
Products  (Traitement  Thermique  des 
Produits  Metallurgiques).  Leon  Guillet. 
Account  of  experiments  with  various 
metals  and  alloys,  and  discussion  of  re- 
sults. Diagram  and  tables,  i  plate  of 
micrographs.  10000  w.  Mem  Soc  Ing 
Civ  de  France— Oct.,  1906.    No.  81 125  G. 

Law. 

Do  the  Geological  Relations  of  Ore 
Deposits  Justify  the  Retention  of  the  Law 
of  the  Apex,  Letters  from  Courtenay 
DeKalb,  and  William  F.  Robertson,  dis- 
cussing this  law.  3300  w.  Ec  Geol — 
Sept.,  1906.   No.  80861  D. 

The  Right  to  Minerals  on  Railroad 
Lands.  Courtenay  DeKalb.  Brief  dis- 
cussion of  the  agitation  in  Nevada  to 
secure  legislation  permitting  the  valid 
location  of  mining  claims  on  railroad 
grant  lands.  1000  w.  Min  &  Sci  Pr — 
Dec.  22,  1906.  No.  81288. 
Lead. 

Lead  Mining  in  British  Columbia.  A 
review  of  the  progress  made  since  pay- 
ment of  the  bounty  on  lead  was  com- 
menced. 2500  w.  B  C  Min  Rec — Oct., 
1906.  No.  80812  B. 
Mexico. 

The  Mines  of  Planchas  de  Plata.  F. 
J.  H.  Merrill.  Describes  the  interesting 
geology  of  this  mining  district  of  Sonora, 
the  character  of  the  ore  bodies,  and  treat- 
ment of  the  ore.  Map.  1200  w.  Eng  & 
Min  Jour — Dec.  15,  1906.  No.  80986. 
Microscopic  Methods. 

The  Microscopic  Examination  of  Opa- 
cme  Minerals.  William  Campbell.  De- 
scribes the  method  employed  for  prepar- 
ing the  specimens,  illustrating  the  micro- 
scopes and  accessories.  4500  w.  Ec  Geol 
—Sept.,  1906.  No.  80857  D. 
New  Zealand. 

The  Salient  Features  of  the  Economic 
Geology  of  New  Zealand.  James  Mack- 
intosh Bell.  Describes  the  chief  physio- 
graphic features,  and  the  distribution  of 
coal,  petroleum,  iron  ore,  copper,  gold, 
platinum,  tin,  and  other  minerals.  4400 
w.  Ec  Geol — Sept.,  1906.  No.  80856  D. 
Oil  Deodororizing. 

New  Methods  of  Deodorizing  Pe- 
troleum, Shale  Oil  and  Tar  Oil  (Nou- 
velles  Methodes  de  Deodorisation  des 
Petroles  des  Huiles  de  Schistes  et  des 
Huiles  de  Goudron).  Joseph  Girard. 
Discussion  of  the  chemical  composition 
of  oils,  and  description  of  indirect  and 
direct  methods  of  deodorizatiort.  Serial. 


1st  part.    3000  w.    Genie  Civil — Dec.  15, 
1906.    No.  81 140  D. 
Plating. 

Gold  Plating  Steel  Belt-Buckles.  De- 
scribes a  method  of  obtaining  good  work 
which  is  also  economical.  800  w.  Brass 
Wld— Dec,  1906.    No.  81273. 

The  Care  of  Nickel  Solutions.  Points 
of  importance  to  success  in  nickel  plating 
are  discussed.   1200  w.  Brass  Wld — Dec, 
1906.   No.  81274. 
Platinum. 

Methods  of  Extraction  of  Platinum  in 
Russia  and  the  United  States.  Describes 
the  various  methods  used  for  the  mining 
and  recovery  of  platinum.  2000  w.  Min 
Rept — Nov.  29,  1906.    No.  80786. 

Salt  Mining. 

The  Artificial  Lixiviation  of  Rock  Salt 
(Die  Kimstliche  Verlaugung  des  Hasel- 
gebirges).  C.  Schraml.  ,An  illustrated 
description  of  a  rock-salt  mining  process, 
in  which  the  material  is  mixed  with 
water,  which  dissolves  the  salt,  and^  is 
conducted  through  pipes  to  a  collecting 
chamber.  Serial.  2  parts.  5000  w.  Oest 
Zeitschr  f  Berg  u  Htittenwesen — Oct.  27, 
and  Nov.  3,  1906.   No.  81 112  each  D. 

Slags. 

Tests  of  Titaniferous  Slags.  Charles 
N.  Cox,  Tr.,  and  Loring  C.  Lennox.  #  A 
study  of  results  of  quite  an  extensive 
series  of  tests  on  the  feasibility  and 
fluidity  of  actual  slag  mixtures  containing 
varying  per  cents  of  titanic  acid.  4000 
w.  Elec-Chem  &  Met  Ind— Dec,  1906. 
No.  81055  C. 
Talc. 

The  Talc  Industry  of  the  United  States. 
Joseph  Hyde  Pratt.  Describes  the  late 
deposits  of  various  localities,  and  gives 
the  principal  uses  made  of  the  product. 
1500  w.  Min  Wld — Dec.  29,  1906.  No. 
81326, 
Tin. 

The  Annan  River  Tinfield.  Walter  E. 
Cameron.  An  illustrated  description  of 
the  general  features,  geology,  deposits,  and 
mining.  4200  w.  Queens  Gov  Min  Jour 
— Oct.  15,  1906.  Serial.  1st  part.  No. 
80920  B. 

Tin  in  Northern  Territory.  Informa- 
tion from  the  report  of  the  Government 
Geologist,  concerning  these  tinfields  of 
Australia.  2800  w.  Aust  Min  Stand — 
Oct.  17,  1906.  No.  80802  B. 
Wisconsin. 

Wisconsin  Zinc  and  Lead  Deposits. 
Albert  A.  Hoskin.  States  the  writer's 
hypothesis  for  explaining  these  deposits, 
discussing  its  special  features.  3500  w. 
Min  Rept— Nov.  29,  1906.   No.  80785. 

Zinz  and  Lead  Deposits  in  the  Wis- 
consin Field.  Albert  A.  Hoskin.  Con- 
siders these  deposits  and  their  origin, 
the  relation  between  surface  and  under- 
ground ranges,  and  facts  supporting  the 
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hypothesis   of   deposition   from  above. 
3000  w.   Min  Rept — Dec.  6,  1906.  Serial. 
1st  part.    No.  80892. 
Zinc. 

The  Gravimetric  Estimation  of  Zinc. 
Charles  E.  Reuger.  Describes  in  detail 
the  phosphate  method  which  is  highly  ac- 


curate.  1500  w.  Min  Wld — Dec.  29,  1906. 
No.  81325. 
Zinc  Dross. 

Zinc  Dross  and  Its  Refining.  Describes 
the  character  of  this  material  and  the 
method  of  reclaiming  the  zinc.  Ills.  1000 
w.    Brass  Wld — Dec,  1906.    No.  81272. 
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CONDUCTING  TRANSPORTATION. 

Accidents. 

What  Can  Be  Done  to  Reduce  the 
Number  of  Railway  Accidents?  Edi- 
torial discussion  with  opinions  from  other 
sources.  4000  w.  Eng  News — Dec.  6, 
1906.    No.  80847- 

MOTIVE  POWER  AND  EQUIPMENT. 

Air  Pumps. 

Large  Pumps  and  100-Car  Train.  Dis- 
cusses the  advisability  of  adopting  larger 
air-pumps  for  long  trains,  showing  that  a 
larger  pump  than  the  gy^-in.  is  required 
for  modern  service.  1500  w.  Ry  &  Loc 
Engng— Dec,  1906.  No.  80872  C. 
Bearings. 

Axle  Bearings  for  Heavy  Tonnage 
Wagons;  Indian  Railways.  H.  Kelway 
Bamber.  Considers  difficulties  due  to  in- 
creased loads,  and  the  remedies.  Dis- 
cusses the  kind  of  bearings  necessary  and 
the  lubrication.  1100  w.  Engng — Dec. 
14,  1906.  No.  81245  A. 
Brakes. 

Practical  Views  on  Brake  Rigging. 
Franklin  M.  Nicholl.  Discusses  the  most 
common  forms  of  brake  rigging  as  ap- 
plied to  double-truck  equipments.  1200 
w.  St  Ry  Jour — Dec.  8,  1906.  No. 
80903. 

New  Westinghouse  Quick-Acting 
Brake.  Illustrates  and  describes  the  im- 
proved triple  valve  and  its  action,  report- 
ing tests.  2200  w.  Engng — Dec.  7,  1906. 
No.  81027  A. 

Buffer  Displacement. 

Experiments  on  the  Relative  Displace- 
ment of  the  Buffers  of  Neighboring  Cars 
(Experiences  Faites  en  1897  a  la  Cie. 
Paris-Lyons-Mediterranee  sur  le  De- 
placement  Transversal  Relatif  des  Tam- 
pons Voisins  de  Deux  Vehicules  Con- 
secutifs  d'un  Train).  MM.  Chabal  and 
Beau.  Illustrated  account  of  experi- 
ments with  trains  on  curves  and  on  tan- 
gents, on  the  Paris-Lyons-Mediterranean 
Ry.  Diagrams.  3500  w.  Rev  Gen  des 
Chemins  de  Fer— Dec,  1906.  No.  81 130  G. 

Car  Lighting. 

Acetylene  Car  Lighting  on  the  Great 
Northern.  Illustrated  description  of  the 
individual  gas  generator  for  each  car, 
and  its  application.  1000  w.  Ry  Age — 
Nov.  30,  1906.   No.  80789 


Electric  Locomotive. 

Tests  of  the  Ward-Leonard-Oerlikon 
Electric  Locomotive.  Reports  the  results 
of  recent  tests  of  this  electric  locomotive. 
Diagrams.  1200  w.  St  Ry  Jour — Dec. 
8,  1906.    No.  80900. 

Electrification. 

Report  of  the  Commission  on  the  Elec- 
trification of  the  Swiss  Railways  (Mit- 
teilungen  der  Schweizerischen  Studien- 
Kommission  fur  Elel&rischen  Bahn- 
betrieb).  Prof.  W.  Wyssling.  An  ela- 
borate study  of  the  power  required. 
Tables.  Serial.  2  parts.  5000  w. 
Schweiz  Bauzeitung — Oct.  20,  &  27,  1906. 
No.  81 100  each  B. 

The  Electrification  of  the  Simplon  Tun- 
nel. An  interesting  illustrated  account 
of  this  work,  the  conditions  and  diffi- 
culties. 4000  w.  Engng — Nov.  23,  1906. 
No.  80835  A. 

Progress  in  Electrification  of  the 
Rochester  Division,  Erie  R.  R.  De- 
scribes this  installation,  now  approaching 
completion.  1200  w.  Ry  &  Engng  Rev 
—Dec.  8,  1906.    No.  80887. 

Steam  Locomotive  and  Electric  Opera- 
tion for  Trunk-Line  Traffic — A  Com- 
parison of  Costs  and  Earnings.  F.  J. 
Sprague's  discussion  of  the  paper  on  this 
subject  by  Joseph  Mayer.  4500  w.  Pro 
Am  Soc  of  Civ  Engrs — Dec,  1906.  No. 
81300  E. 
Locomotives. 

Balanced  Compound  for  the  N.  P. 
Illustrated  detailed  description  of  a  4-6-2 
passenger  engine  of  the  Pacific  type  built 
with  four-cylinders  in  the  form  of  a 
balanced  compound.  1000  w.  Ry  &  Loc 
Engng — Dec,  1906.   No.  80870  C. 

Baldwin  Balanced  Compound.  Illus- 
trated description  of  a  four-cylinder  bal- 
anced compound  of  the  2-6-2  type  for  fast 
freight  service.  600  w.  Ry  &  Loc  Engng 
—Dec,  1906.    No.  80873  C. 

Compound  Locomotive  for  the  Kansei 
Railway,  Japan.  Illustration,  with  de- 
scription of  engines  recently  built  in 
America  for  this  railway  of  Japan.  700 
w.    RR  Gaz — Dec.  21,  1906.    No.  81210. 

British-Built  Locomotives  for  Service 
Abroad.  Charles  S.  Lake.  An  illustrated 
review  of  types  recently  shipped.  1200  w. 
Mech  Engr— Dec.  22,  1906.   No.  8133 1  A. 
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Continental  Locomotives  at  the  Milan 
Exhibition.  Illustrates  and  describes  in- 
teresting types  shown.  4000  w.  Engr, 
Lond — Dec.  7,  1906.    No.  81031  A. 

Four-Cylinder  Balanced  Compound 
Locomotive  with  Inclined  High  Pressure 
Cylinders.  Illustrations  and  details  of 
these  powerful  locomotives  for  the  A., 
T.,  &  S.  F.  Ry.  500  w.  Am  Engr  &  RR 
Jour — Dec,  1906.    No.  80933  C. 

Four- Cylinder  Compound  Express 
Locomotive  for  the  Danish  State  Rail- 
ways. Drawings  and  description  of  en- 
gines for  working  the  heaviest  passenger 
train  service  on  the  main  lines  of  Den- 
mark. 1700  w.  RR  Gaz — Dec.  14,  1906. 
No.  80967. 

Four-Cylinder  Compound  Locomotive; 
Austrian  State  Railways.  Dimensions 
and  illustrated  description.  800  w. 
Engng — Dec.  14,  1906.    No.  81249  A. 

Four- Cylinder  Compound  Locomotives 
with  Lentz  Valves.  Plate  and  description 
of  an  engine  built  for  the  Prussian  State 
Railways,  and  exhibited  at  Milan.  1000 
w.  Engng — Nov.  30,  1906.   No.  80926  A. 

Four-Cylinder  2-10-0  Type  Locomotive, 
Austrian  State  Railways.  Charles  S. 
Lake.  Illustrated  description  of  a  spe- 
cially designed  locomotive  for  piloting  the 
heaviest  train  over  the  Arlberg  division 
of  the  State  Railways.  600  w.  Mech 
Engr — Nov.  24,  1906.    No.  80824  A. 

New  Locomotives  for  National  Rys.  of 
Mexico.  Illustrates  and  describes  five 
Pacific  type  locomotives  recently  com- 
pleted for  these  lines.  There  are  three 
different  classes,  which  are  compared. 
2000  w.  Ry  &  Engng  Rev — Dec.  29,  1906. 
No.  81349 

Prairie  Type  Compound  Engines  at 
Milan  Exhibition  Illustrates  and  de- 
scribes a  locomotive  for  the  Austrian 
State  Railways.  900  w.  Engr,  Lond — 
Nov.  30,  1906.    No.  80928  A. 

Six-Coupled  Tank  Locomotive,  with 
Lentz  Reversing  Gear.  Illustrated  de- 
scription of  an  interesting  small  engine 
exhibited  at  Milan.  500  w.  Engng — Dec. 
21,  1906.    No.  81341  A. 

Six- Wheels  Coupled  Locomotives  for 
Pessenger  and  Goods  Service  on  the 
Caledonian  Railway.  Charles  S.  Lake. 
Illustrates  three  new  classes  of  these  loco- 
motives recently  introduced,  with  their 
leading  dimensions.  800  w.  Mech  Engr 
—Dec.  1,  1906.   No.  80919  A. 

Some  Interesting  Types  in  Develop- 
ment of  Four-Cylinder  Compound  Loco- 
motives. Illustrated  descriptions  of  re- 
cent designs,  including  a  Cole  compound, 
Vauclain  balanced  compound,  and  Mallet 
articulated  compound.  2200  w.  Ry  Mas 
Mech — Dec,  1906.    No.  80963. 

Tank  Locomotive  for  the  Kiushiu  Rail- 
way of  Japan.  Illustrated  description  of 
engines  built  in  America  for  this  Japanese 


railway.  300  w.  Ry  Age — Dec.  7,  1906. 
No.  80899. 

The  Stephensons  and  the  Development 
of  the  Locomotive.  H.  J.  Thorkelson. 
Reviews  the  early  history  of  the  use  of 
steam  for  propulsion,  and  especially  the 
important  work  done  by  the  Stephensons. 
Ills.  7500  w.  Wis  Engr — Dec,  1906. 
No.  81276  D. 
Locomotive  Service. 

High  Steam  Pressures  in  Locomotive 
Service.  W.  F.  M.  Goss.  A  statement  of 
methods  of  research  to  determine  the 
value  of  high  steam  pressures  in  loco- 
motive service,  discussing  the  results. 
General  discussion.  15400  w.  Pro  W  Ry 
Club — Nov.  20,  1906.  No.  81058  C. 
Management. 

The  Motive  Power  Officer  of  a  Great 
Railway.  G.  M.  Basford.  Address  be- 
fore the  Mech.  Ene-ng.  Sec  of  Purdue 
Univ.  Presents  some  of  the  mechanical 
problems  at  present  before  these  officers, 
and  the  talents  needed  to  cone  with  this 
important  work.  4O00  w.  Sci  Am  Sup — 
Dec.  29,  1906.  No.  81295. 
Motor-Cars. 

Recent  Steam  Rail  Motor-Cars.  Charles 
S.  Lake.  Illustrates  and  describes  types 
in  which  the  engine  is  a  separate  unit  in- 
stead of  being-  carried  on  the  same  framing 
as  the  car  body.  1000  w.  Mech  Engr — 
Dec.  8,  1906.   No.  81022  A. 

The  Kobusch-Wagervhals  Steam  Motor 
Coach.  Illustrated  description  of  a  re- 
cently completed  coach  built  by  the  St. 
Louis  Car  Company.  4500  w.  Sci  Am 
Sup — Dec  22,  1906.  No.  81087. 
Steel  Cars. 

Repairs  to  Steel  Freight  Cars.  J.  F. 
MacEnulty.  Read  before  the  New  Eng- 
land R.  R.  Club.  Considers  the  repairs 
to  steel  cars  and  the  cost,  illustrating 
wrecked  cars  and  the  damage  sustained. 
1800  w.  R  R  Gaz — Dec.  7,  1906.  No. 
80875. 

Steel  Cars  from  the  Middletown  Car 
Works.    Illustrates  and  describes  recent 
designs  made  by  this  company.    800  w. 
Ry  Age — Dec.  28,  1906.   No.  81322. 
Superheaters. 

Locomotive  Superheaters.  F  J.  Cole. 
An  illustrated  review  showing  the  pro- 
gress from  the  earliest  form  of  super- 
heater, and  the  latest  practise.  General 
discussion  follows.  11000  w.  Pro  Cent 
Ry  Club — Nov.  9,  1906.  No.  81059  C. 
Valve  Gear. 

The  Walschaerts  Valve  Gear.  An 
account  of  the  development  of  this  gear 
for  giving  motion  to  the  valve  in  revers- 
ing steam  engines,  explaining  its  action. 
3000  w.  Engr,  Lond — Dec.  21,  1906.  No. 
81345  A. 

NEW  PROJECTS. 

Cape-Cairo. 

Cape  to   Cairo   Railway.     Sir  Lewis 
Mitchell.  An  explanation  of  the  aims  and 
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objects  of  this  scheme,  and  interesting  in- 
formation in  regard  to  the  line.  General 
discussion.  Map.  8500  w.  Jour  Soc  of 
Arts— Dec.  21,  1906.   No.  81327  A. 

New  York. 

The  New  York  Connecting  Railroad. 
Information  concerning  the  proposed 
facilities  for  the  belt  line  which  will  con- 
nect the  Pennsylvania,  New  York  &  Long 
Island,  and  the  New  York,  New  Haven 
&  Hartford  railroads,  with  a  review  of 
the  history  of  the  struggle  for  a  franchise 
from  the  city.  Map.  2800  w.  R  R  Gaz 
— Dec.  28,  1906.   No.  81303. 

Omaha. 

The  Omaha  Cut-Off  of  the  Union  Pa- 
cific.   Illustrated  detailed  description  of 
the  construction  work.    1600  w.    R  R 
Gaz— Dec.  21,  1906.    No.  81208. 
St.  Paul  Pacific. 

Chicago,  Milwaukee  &  St.  Paul's  Pa- 
cific Coast  Extension.  Map  showing  the 
new  route,  with  an  outline  of  the  con- 
struction work.  1200  w.  Ry  Age — Dec. 
14,  1906.  No.  81042 
Tehuantepec. 

The  Tehuantepec  Railway  of  Mexico. 
Gilbert  Cunningham  Terry.  An  illus- 
trated account  of  the  physical  features 
and  equipment  of  the  line  and  a  study  of 
its  apparently  very  important  influence  in 
changing  the  future  course  of  trans- 
Isthmian  traffic.  4000  w.  Engineering 
Magazine— Jan.  1,  1907.  No.  81 195  B. 
Virginia. 

The  Deepwater  and  Tidewater  Rail- 
ways. Begins  an  illustrated  detailed  de- 
scription of  the  location,  standards 
adopted  and  construction  methods  em- 
ployed for  this  new  trunk  line  which  will 
connect  the  W.  Va.  coalfields  with  tide- 
water near  Norfolk,  Va.  5500  w.  Eng 
Rec — Dec.  15,  1906.  Serial.  1st  part. 
No.  80990. 

PERMANENT  WAY  AND  BUILDINGS. 
Bumping  Posts. 

New  Bumping  Posts  for  the  Lacka- 
wanna. Illustrated  description  of  the 
standard  concrete  bumping-posts  adopted 
by  this  road  for  use  in  freight  yards.  600 
w.    Ry  Age — Dec.  21,  1906.    No.  81222. 

Coal  Pocket. 

Reinforced  Concrete  Coal  Trestle 
Pocket.  George  T.  Hand.  Illustrates 
and  describes  a  retail  coal  trestle  pocket, 
constructed  entirely  of  reinforced  con- 
crete, recently  completed  at  Murray  Hill, 
N.  J.,  on  a  branch  of  the  D.  L.  &  W. 
R.  R.  1500  w.  Ry  Age— Nov.  30,  1906. 
No.  80791. 

Cross  Ties. 

Cross-Ties  Used  by  Railroads  in  the 
United  States  in  1905.  Interesting  statis- 
tics concerning  the  number  and  origin  of 
cross-ties  used  by  steam  railroads.  500  w. 
Ry  Age — Nov.  30,  1906.   No.  80790. 


Practicability  and  Life  of  Metal  Cross 
Ties  for  Railroad  Track  Construction. 
H.  T.  Porter.  Gives  the  writer's  ex- 
perience with  such  ties.  Also  discussion. 
Ills.  8000  w.  Pro  Ry  Club  of  Pittsburgh 
—Sept.,  1906.   No.  80852  C. 

Express  Station. 

The  New  Express-Freight  Station  of 
the  Northern  Ry.  of  France,  at  Paris 
(Note  sur  la  Nouvelle  Halle  des  Mes- 
sageries  de  la  Compagnie  du  Chemin  de 
Fer  du  Nord).  D.  Dupuis.  Illustrated 
description  of  station  and  methods  of 
handling  express  freight  and  postal 
parcels.  2  plates.  3500  w.  Rev  Gen  des 
Chemins  de  Fer — Dec,  1906.  No.  Si  131  G. 

Lighting. 

Lighting  of  Railway  Premises :  Indoor 
and  Outdoor.  Henry  Fowler.  Gives  ex- 
amples of  work  on  English  railways 
where  gas  and  oil  are  used  for  lighting, 
with  remarks  on  electric  lighting  for  this 
purpose.  Ills.  9000  w.  Inst  of  Mech 
Engrs — Dec.  14,  1906.    No.  81262  D. 

Round-House. 

Round-House  with  Crane  Service.  An 
illustrated  detailed  description  of  a  new 
round-house  at  Pueblo,  Colo.,  on  the 
Denver  &  Rio  Grande  R.  R.  1000  w. 
Ry  Mas  Mech — Dec,  1906.  Serial.  1st 
part.   No.  80964. 

Shops. 

Organization  and  Economy  in  the  Rail- 
way Machine  Shop.  H.  W.  Jacobs.  A 
summing  up  of  the  author's  series  on  the 
topic;  practical  economies  in  the  erecting 
shop,  and  the  effect  of  personal  stimulus 
on  shop  ooeratives  are  the  special  sub- 
jects covered  in  this  concluding  paper. 
3500  w.  Engineering  Magazine — Jan., 
1907.   No.  81 196  B. 

Electrical  Equipment  of  the  Hornells- 
ville  Shops  of  the  Erie  Ry.  Illustrated 
description.  2200  w.  Ry  &  Engng  Rev — 
Dec.  1,  1906.    No.  80788. 

El  Paso  &  Southwestern  Ry.  Shops. 
J.  L.  Campbell.  Illustrated  description  of 
shops  built  of  concrete,  brick,  and  steel. 
2700  w.  Ry  &  Engng  Rev — Dec  29,  1906. 
No.  81348. 
Signalling. 

Automatic  Electric  Block  Signalling — 
Electrified  Lines  Long  Island  Railroad. 
Illustrated  detailed  description  of  the  sys- 
tem of  automatic  block  signals  with 
alternating-current  track  circuits.  1000  w. 
Elec  Ry  Rev — Dec,  1906.  No.  81048. 

Signalling  at  Newcastle-  on  -Tyne. 
States  the  advantages  of  power  signalling 
and  gives  a  description  of  the  installa- 
tion at  the  place  named.  The  svstem  em- 
ployed is  the  Westinghouse  electro- 
pneumatic.  3000  w.  Engr,  Lond — Dec 
7,  1906.   No.  81032  A. 

The  Adaptability  of  Electricity  in 
Foggy  Weather  on  Railways.  Illustrates 
and  describes  electric  fogging  apparatus 


We  supply  copies  of  these  articles.    See  page  838. 


836 


THE  ENGINEERING  INDEX. 


and  the  signalling  arrangements.   2500  w. 
Elec  Rev,  Lond — Dec.  21,   1906.  No. 
8i335  A. 
Spikes. 

Holding  Power  of  Railroad  Spikes. 
R.  I.  Webber.  A  report  of  a  series  of  ex- 
periments to  determine  the  resistance  to 
withdrawal,  and  also  to  determine 
whether  the  preservative  has  any  in- 
fluence upon  this  resistance.  5000  w.  Ry 
Age— Dec.  14,  1906.   No.  81044. 

Terminals. 

Beginning  of  Erie's  Terminal  Improve- 
ments. Describes  work  started  to  im- 
prove the  eastern  terminal  of  the  road  at 
Jersey  City,  N.  J.,  and  to  better  the 
terminal  facilities.  Plans.  2800  w.  Ry 
Age — Dec.  28,  1906.    No.  81323. 

The  New  Lackawanna  Terminal.  Illus- 
trates and  describes  features  of  this 
terminal  which  was  designed  to  resist  fire 


and  furnish  safety  to  the  public.  3000  w. 
Ins  Engng — Nov.,  1906.    No.  80853  C. 

Modernizing  Engine  Terminals  on  the 
B.  &  O.  R.  R.  Illustrates  and  describes 
the  engine  house  and  divisional  shop 
facilities  under  construction  at  Washing- 
ton, D.  C,  and  Baltimore,  Md.,  and 
completed  work  at  Holloway,  O.  3000 
w.  Ry  &  Engng  Rev — Jan.  5,  1907.  No. 
81467. 
Yards. 

New  Bay  Shore  Yards  of  the  Southern 
Pacific  at  San  Francisco.  Illustrates  and 
describes  the  yard  arrangements  at  this 
important  terminal.  800  w.  R  R  Gaz — 
Jan.  4,  1907.    No.  81440. 

MISCELLANY. 

Supplies. 

The  True  Perspective  of  the  Supply 
Department.  Ernest  J.  M'Veigh.  A 
brief  outline  of  the  duties  and  require- 
ments of  a  supply  agent.  1500  w.  R  R 
Gaz — Dec.  21,  1906.    No.  81209. 
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Acceleration. 

The  Starting  Acceleration  on  Electric 
Raliways  (Ueber  die  Anfahrbeschleunig- 
ung  bei  Elektrischen  Bahnen).  Dr.  W. 
Kummer.  Mathematical  discussion  of 
different  kinds  of  acceleration  and  their 
effect  on  passengers.  Diagrams.  2000  w. 
Schweiz  Bauzeitung — Nov.  10,  1906.  No. 
81 102  B. 

Athens,  Ga. 

The  Hydroelectric  and  Steam  Equip- 
ment of  the  Athens  (Ga.^  Electric  Rail- 
way Company.  An  illustrated  account  of 
the  development.  2000  w.  Elec  Rev,  N 
Y — Dec.  22,  1906.    No.  81207. 

Boston-Salem. 

The  Boston-Salem  Interurban  Line. 
Brief  illustrated  description  of  a  trolley 
line  of  interest  on  account  of  the  sub- 
stantial roadbed,  and  improved  rolling 
stock.  1 100  w.  Elec  Ry  Rev.  Dec,  1906. 
No.  81049. 

Brake. 

History  of  the  Grip  Brake  (Beitrag  zur 
Geschichte  der  Zangenbremsen).  Sieg- 
fried Abt.  Illustrated  description  of 
various  forms  of  brakes  which  grip  the 
rail,  for  cable  railways  and  rack  railways. 
Serial.  2  parts.  3500  w.  Schweiz  Bau- 
zeitung — Dec.  1  and  8,  1906.  No.  81 104 
each  B. 
Brooklyn. 

Improvement  of  the  Brighton  Beach 
Line  of  the  Brooklyn  Heights  Railroad 
Company.  An  illustrated  description  of 
reconstruction  made  necessary  by  the 
need  of  eliminating  crossings  at  grade. 
2500  w.  Elec  Ry  Rev — Dec,  1906.  No. 
81045. 


Canal  Haulage. 

Electrical  Haulage  on  the  Canal  D'Aire 
et  de  la  Duele  at  Donai.  Describes  a 
change  recently  made  in  the  haulage  sys- 
tem on  a  portion  of  this  canal.  The 
tow-path  has  been  laid  with  a  light  rail- 
way track  and  small  towing  locomotives 
are  used.  The  method  of  working  is 
described.  2500  w.  Elect'n,  Lond — Dec. 
21,  1906.  No.  81336  A. 
Cars. 

Tower  and  Construction  Car  of  the 
Philadelphia  Rapid  Transit  Company. 
Illustrated  detailed  description.  500  w. 
St  Ry  Jour — Dec.  1,  1906.    No.  80774. 

Fort  Wayne. 

Standards  of  Construction  of  the  Fort 
Wayne  &  Wabash  Valley  Traction  Com- 
pany. An  illustrated  description  of  some 
of  the  features  of  an  interurban  road  re- 
cently built  between  Fort  Wayne  and 
Bluffton,  Ind.,  as  a  type  of  latest  practice. 
1800  w.  St  Ry  Jour — Dec.  1,  1906.  No. 
80771. 

Leyton. 

Ley  ton  District  Council  Tramways. 
Map  and  illustrated  description  of  this  re- 
cently completed  system.  5500  w.  Tram 
&  Ry  Wld— Dec.  6,  1906.  No.  81237  B. 
Mine  Haulage. 

Electric  Mine  Haulage  at  the  Minister 
Achenbach  Mine  near  Dortmund  (Die 
Elektrisch  Betriebene  Lokomotivstrecken- 
forderung  auf  der  Zeche  Minister  Achen- 
bach bei  Dortmund).  Hr.  Hildebrand. 
Illustrated  description  of  electric  loco- 
motives, track,  circuits  and  plant  in  a  coal 
mine.  1200  w.  Gluckauf — Nov.  17,  1906. 
No.  81109  D. 
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New  York. 

The  East  Side  Bronx  Transportation 
Question  in  New  York:  I.  Present  Con- 
ditions. A  review  of  the  present  situation 
is  given  in  the  present  article.  4300  w. 
St  Ry  Jour — Dec.  29,  1906.  Serial.  1st 
part.  No.  81321. 
Prussia. 

New  Prussian  Regulations  Governing 
the  Construction  and  Operation  of  Elec- 
tric Street  Railways.  A  reprint  of  the 
more  important  of  the  new  regulations. 
3000  w.  St  Ry  Jour— Dec.  1,  1906.  No. 
80775. 

Rapid  Transit. 

Suggestions  on  Rapid  Transit  with 
Particular  Reference  to  Rolling  Stock. 
John  P.  Fox.  An  illustrated  article  con- 
sidering the  practical  working  of  a  num- 
ber of  car  types  as  applied  to  the  New 
York  subway  conditions.  5000  w.  St 
Ry  Jour — Jan.  5,  1907.  Serial.  1st  part. 
No.  81451-. 

Regenerative  Control. 

Regenerative  Control.  A.  Raworth. 
Abstract  of  a  paper  read  before  the  Leeds 
Loc.  Sec.  of  the  Inst,  of  Elec.  Engrs. 
Discusses  the  control  of  shunt  motors 
used  for  electric  traction.  Diagrams  and 
discussion.  5000  w.  Elect'n  Lond — Dec. 
7,  1906.   No.  81011  A. 

Electricity  Regeneration  by  Tramway 
Motors.  Edward  H.  Johnson.  Extracts 
from  a  paper  before  the  Manchester 
Assn.  of  Engrs.  on  "  The  Third  Function 
of  Electric  Traction  Motors."  Considers 
types  of  motors  and  methods  of  control, 
etc.  Ills.  2200  w.  Mech  Engr — Dec.  8, 
1906.   Serial.   1st  part.  No.  81023  A. 

Single-Phase. 

Proposed  European  Traction  System 
Employing  Rectified  Single- Phase  Cur- 
rents. Illustrated  description  of  permu- 
tator  developed  abroad  for  converting 
alternating  currents  to  direct  currents, 
and  of  a  "  regulating  rectifier,"  resembling 
it,  being  tested  in  Paris.  1200  w.  St 
Ry  Jour— -Dec.  1,  1906.   No.  80773. 

Subways. 

New  York's  New  Subways.  Map  and 
information  concerning  the  seven^  new 
subway  routes  to  be  built  by  the  City  of 
New  York.  1200  w.  Eng  News — Dec. 
27,  1906.  No.  81285. 
Terminals. 

Contracts  for  the  Use  of  Terminals. 
Gives  examples  showing  the  varied  char- 
acter of  the  terms  under  which  interurban 
lines  enter  cities.  2^00  w.  St  Ry  Jour — 
Dec.  8,  1906.  Serial.  1st  part.  No. 
80902. 

Proposed  Down-Town  Terminal  of  the 
Hudson  River  Tunnel  System.  Illustra- 
tions showing  the  exterior  appearance  of 
the  buildings,  and  indicating  the  inside 
arrangement.    The  two  office  buildings 


which  will  be  built  on  the  terminal  site  on 
Church  St.  from  Cortlandt  to  Fulton  St. 
will  be  22-stories  high  above  the  surface. 
900  w.  Ry  Age — Dec.  14,  1906.  No. 
81043. 

Central  Tramway  Terminus  and  Sid- 
ings at  Liverpool.  Plan  and  description 
of  track-work  in  Liverpool  at  the  prin- 
cipal terminus.  i^oo  w.  Elec  Engr, 
Lond — Dec.  14,  1906.   No.  81239  A. 

Market  Street  Terminal,  Philadelphia. 
Illustrates  and  describes  the  arrangement 
of  the  buildings  and  tracks,  and  building 
details.  1500  w.  Elec  Ry  Rev — Jan.  5, 
1907.  No.  81469. 
Tests. 

How  to  Analyze  Train  Tests.  Sidney 
W.  Ashe.  Gives  a  report  prepared  in 
connection  with  a  series  of  tests  made 
upon  elevated  cars,  showing  how  speed- 
time  curves  may  be  analyzed.  1600  w. 
St  Ry  Jour — Dec.  1,  1906.  No.  80772. 
Tracks. 

Tramway  Track  Work.  R.  C.  Bul- 
lough.  Discusses  important  matters  con- 
cerning present-day  tramway  track  work. 
Ills.  2500  w.  Mech  Engr — Dec.  1,  1906. 
No.  80918  A. 

The  Track  Department  of  the  Detroit 
United  Railways.  An  illustrated  article 
describing  the  work  of  this  department. 
2800  w.  St  Ry  Jour — Dec.  22,  1906.  No. 
81206. 

Specifications  for  Track  Material 
Adopted  by  the  German  Street  and  In- 
terurban Railway  Association.  Gives 
specifications  showing  the  minimum 
qualifications  that  the  association  con- 
siders should  be  embodied  in  material. 
1600  w.  St  Ry  Jour — Jan.  5,  1907.  No. 
81452. 
Tri-City. 

Track  Construction  and  Other  Im- 
provements of  the  Tri-City  Railways. 
Illustrates  and  describes  extensive  im- 
provements being  made  in  the  railway 
properties  of  Rock  Island  and  Moline, 
111.,  and  Davenport,  la.  1500  w.  St  Ry 
Jour— Jan.  5,  1907.  No.  81450. 
Tube  Railways. 

Great  Northern,  Piccadilly,  and  Bromp- 
ton  Railway.  Illustrated  description  of 
London's  longest  tube,  representing  the 
latest  practice.  A  system  of  high-tension 
three-phase  transmission  to  sub-stations 
with  low-tension  continuous  current  feed- 
ing to  the  working  conductors.  8000  w. 
Tram  &  Ry  Wld— Dec.  6,  1906.  No. 
81236  B. 

The  Great  Northern.  Piccadilly  and 
Brompton  Railway.  Map  and  illustrated 
description  of  the  second  of  the  tube  rail- 
ways associated  with  the  Underground 
Electric  Railways  Co.  of  London,  3500 
w.  Elect'n,  Lond — Dec.  7,  1906.  Serial. 
1st  part.   No.  81010  A. 
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American  Architect,    zv.    New  York. 

Am.  Engineer  and  R.  R.  Journal,   m.   New  York. 

American  Jl.  of  Science,   m.   New  Haven,  U.  S.  A. 

American  Machinist,    zv.    New  York. 

Annales  des  Ponts  et  Chaussees.    m.  Paris. 

Ann.  d  Soc.  Ing.  e  d  Arch.  Ital.   zv.  Rome. 

Architect,    zv.  London. 

Architectural  Record,    m.    New  York. 

Architectural  Review,    s-q.  Boston. 

Architect's  and  Builder's  Magazine,    m.    New  York. 

Australian  Mining  Standard,    zv.  Melbourne. 

Autocar,    zv.    Coventry,  England. 

Automobile,    m.    New  York. 

Automotor  Journal,    zv.  London. 

Beton  und  Eisen.    qr.  Vienna. 

Boiler  Maker,    m.    New  York. 

Brass  World,    m.    Bridgeport,  Conn. 

Brit.  Columbia  Mining  Rec.    m.    Victoria,  B.  C. 

Builder,    zv.  London. 

Bull  Am.  Tron  and  Steel  Asso,    w.    Phila.,  U.  S.  A. 


Bulletin  de  la  Societe"  d'Encouragement.    m.  Paris. 
Bulletin  of  Dept.  of  Labor,    b-m  Washington 
Bull.  Soc.  Int.  d'Electriciens.    m.  Paris 
Bulletin  of  the  Univ.  of  Wis.,  Madison,  U.  S  A. 
Bulletin  Univ.  of  Kansas,    b-m.  Lawrence 
Bull.  Int.  Railway  Congress,    m.  Brussels 
California  Jour,  of  Tech.    m     Berkeley,  Cal. 
Canadian  Architect,    m.  Toronto. 
Canadian  Electrical  News,    m  Toronto 
Canadian  Engineer,    m.    Toronto  and  Montreal 
Canadian  Mining  Review,    m  Montreal 
Cassier's  Magazine     m.    New  Y01  k  and  London. 
Cement,    b-m.    New  York 
Cement  Age.    m.    New  York. 
Central  Station,    m.    New  York. 
Chem.  Met.  Soc.  of  S.  Africa,   hi.  Johannesburg. 
Colliery  Guardian,    zv.  London 
Compressed  Air.    m.    New  York. 
Comptes  Rendus  de  l'Acad.  des  Sciences,   zv.  Paris. 
Consular  Reports,    m.  Washington. 
Deutsche  Bauzeitung.    b-zv.  Berlin. 
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Domestic  Engineering,    w.  Chicago. 
Economic  Geology,    m.    So.  Bethlehem,  Pa. 
Eisenbahntechnische  Zeitschrift.     b-m.  Berlin. 
Electrical  Engineer,     zv.  London. 
Electrical  Magazine,     m.  London. 
Electrical  Review,    m.  London. 
Electrical  Review,    zv.     New  York. 
Electric  Journal,    m.    Pittsburg,  Pa. 
Electric  Railway  Review.     w.  Chicago. 
Electrical  World,    zv.    New  York. 
Electrician,    zv.  London. 
Electricien.    zv.  Paris. 
Electricity,    zv.  London. 

Electrochemical  and  Met.  Industry,    m.    N.  Y. 

Elektrochemische  Zeitschrift  m.  Berlin. 

Elektrotechnik  u  Maschinenbau.     zv.  Vienna. 

Electrotechnische  Zeitschrift.    zv.  Berlin. 

Elettricita.    zv.  Milan. 

Engineer,     zv.  London. 

Engineer,     s-m.  Chicago. 

Engineering,     zv.  London. 

Engineering-Contracting,    zv.    New  York. 

Engineering  and  Mining  Journal,    w.    New  York. 

Engineering  Magazine,    m.    New  York  and  London. 

Engineering  News.    zv.     New  York. 

Engineering  Record,     zv.     New  York. 

Eng.  Soc.  of  Western  Penna.  m.  Pittsburg,  U.  S.  A. 

Far  Eastern  Review,     m.     Manila,  P.  I. 

Fire  and  Water,    zv.    New  York. 

Foundry,    m.    Cleveland,  U.  S.  A. 

Genie  Civil,    zv.  Paris. 

Gesundheits-Ingenieur.     s-m.  Mtinchen. 

Giorn.  dei  Lav.  Pubb.  e  d  Str.  Ferr.    zv.  Rome. 

Glaser's  Ann.  f  Gewerbe  &  Bauwesen.  s-m.  Berlin. 

Ice  and  Refrigeration,    m.    New  York. 

Industrial  World,     w.  Pittsburg. 

Ingenieria.    b-m.    Buenos  Ayres. 

Ingenieur.    zv.  Hague. 

Insurance  Engineering,    m.    New  York. 

Int.  Marine  Engineering,     m.     New  York. 

lion  Age.    zv.     New  York. 

Iron  and  Coal  Trades  Review,    zv.  London. 

Iron  and  Steel  Trades  Tournal.    zv.  London. 

Iron  Trade  Review,    zv.    Cleveland.  U.  S.  A. 

Jour.  Am.  Foundrymen's  Assoc.    m.    New  York. 

Journal  Asso.  Eng.  Societies,    m.  Philadelphia. 

Journal  of  Electricity,     m.     San  Francisco. 

Journal  Franklin  Institute,     m.  Philadelphia. 

Journal  of  Gas  Lighting,    zv.  London. 

Journal  Royal  Inst,  of  Brit.  Arch.    s-qr.  London. 

Jour.  Roy,  United  Service  Inst.    m.  London. 

Journal  of  Sanitary  Institute,    qr.  London. 

Jour,  of  South  African  Assn.  of  Engineers,  m. 

Johannesburg,  S.  A. 
Journal  of  the  Society  of  Arts.    zv.  London. 
Jour,  of  U.  S.  Artillery,  b-m.  Fort  Monroe,  U.  S.  A. 
Jour.  W.  of  Scot.  Iron  &  Steel  Inst.    m.  Glasgow. 
Journal  Western  Soc.  of  Eng.     b-m.  Chicago. 
Journal    of    Worcester    Poly.    Inst.,  Worcester, 

U.  S.  A. 

Locomotive,     m.     Hartford,  U.  S  A. 

Machinery,    m.    New  York. 

Madrid  Cientifico.     t-m.  Madrid 

Marine  Review,     zv.     Cleveland,  U.  S.  A. 

Men.  de  la  Soc.  des  Ing.  Civils  de  France,  m.  Paris. 

Metallurgie.    zv.  Paris. 

Minero  Mexicano.     zv.     City  of  Mexico. 

Mines  and  Minerals,     m.    Scranton,  U.  S  A. 


Mining  and  Sci.  Press,    zv.    San  Francisco. 
Mining  Journal,    zv.  London. 
Mining  Reporter,     zv.     Denver,  U.  S.  A. 
Mittheilungen  des  Vereines  fur  die  Forderung  des 
Local  und  Strassenbahnwesens.  m.  Vienna. 
Motor  Wagon,    zv.     Cleveland,  U.  S.  A. 
Municipal  Engineering,   m.   Indianapolis,  U.  S.  A. 
Municipal  Journal  and  Engineer,    zv.    New  York. 
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New  Processes  and  Appliances 

The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  as  the 
information  is  necessarily  obtained  from  those  who  offer  the  appliances for  sale \  it  is  proper 
to  say  that  the  manufacturers \  rather  than  ourselves,  are  responsible  for  the  statements  made. 


A  Novel  Frequency  Changer  Set. 

PROBABLY  the  first  vertical  shaft 
frequency  changer  set  ever  built,  has 
recently  been  completed  at  the  Schenectady 
Works  of  the  General  Electric  Company. 
The  advantages  of  applying  vertical  turbo- 
generator principles  to  frequency  changer 
sets  have  been  found  to  have  great  weight 
in  the  larger  capacities.  Whereas  in  large 
size  horizontal  shaft  frequency  changer 
sets  it  has  followed  that  the  electrical  de- 
sign suffered  because  of  the  mechanical 
difficulties  involved,  in  the  vertical  sets 
the  machines  can  be  properly  proportioned 
to  obtain  low  iron  and  copper  losses  with- 
out sacrifice  to  either. 

From  the  facts,  that  the  friction  losses 
are  small  and  the  proportion  between  iron 
and  copper  losses  so  low  and  well  balanced, 
the  combined  efficiencies  of  motor  and 
generator  in  the  vertical  sets  are  very 
high.  Tests  have  shown  that  the  generator 
is  good  for  a  continuous  output  of  2,667 
kw  at  75  per  cent,  power  factor  without 
any  part  heating  more  than  40  degrees 
above  the  surrounding  air.  At  full  load 
output  of  2,000  kw  with  unity  power  factor, 
the  efficiency  of  the  set  is  91  per  cent,  while 
at  half-load  the  efficiency  is  85  per  cent. 
The  high  efficiency  of  the  vertical  set  at 
full  load,  and  remarkably  high  efficiency 
at  half  load  are  due  in  good  measure  to 
the  very  low  friction  losses.  The  rise  in 
potential  of  the  generator  when  the  load 
is  thrown  off,  with  unity  power  factor, 
is  a  trifle  less  than  6  per  cent. 

Aside  from  the  higher  efficiency  thus 
obtainable,  the  vertical  frequency  changer 
set  in  the  larger  sizes  is  more  compact, 
simpler  in  operation,  cheaper  to  build, 
more  accessible,  and  more  adaptable  to 
given  conditions  than  the  horizontal  type 
heretofore  built.  These  various  advantages 
will  be  made  clear  by  a  detailed  description 
of  the  new  vertical  sets. 

Each  of  the  new  machines  consists  of  a 
ten-pole,     revolving     field  synchronous 


motor,  operating  at  9,000  volts,  25  cycles 
mounted  on  the  same  vertical  shaft  with 
a  24-pole  revolving  field  generator  deliver- 
ing current  at  4,150  volts,  60  cycles.  The 
speed  is  300  rpm  and  the  entire  weight  of 
the  revolving  parts  floats  on  the  oil-film 
of  a  step-bearing,  in  a  manner  similar  to 
that  in  the  Curtis  steam  turbo-generator. 

In  appearance,  the  new  set  is  most  pleas- 
ing, the  height  without  the  direct  connected 
exciter  at  the  top,  being  almost  exactly  the 
same  as  the  diameter.  The  shallow  circu- 
lar base  supports  the  stationary  .armature 
of  the  motor,  above  which  is  placed  the 
generator  armature,  of  the  same  diameter. 
The  generator  armature  in  turn  supports 
the  bracket  holding  the  upper  guide  bear- 
ing, and  above  this  sets  the  magnet  yoke 
of  the  exciter.  The  whole  forms  a  perfect 
cylinder  capped  by  the  direct  connected 
exciter,  the  monotonous  appearance  of  the 
casing  being  broken  by  the  vertical  ribs  of 
the  "  skeleton "  type  of  armature  frames, 
exposing  to  view  the  sectionalized,  lami- 
nated armature  cores. 

The  vertical  design  simplifies  the  con- 
struction wonderfully.  The  rotating  ele- 
ment comprises  a  single  vertical  shaft  sup- 
porting two  distinct  spiders  for  the  motor 
field  and  generator  field  windings,  re- 
spectively. The  weight  of  the  revolving 
parts  is  carried  on  a  cast  iron  disc  at  the 
lower  end  of  the  shaft,  the  whole  floating 
on  an  oil-film.  The  revolving  fields  are  of 
the  usual  General  Electric  construction, 
having  steel  centers  dovetailed  to  the  poles, 
and  coils  of  copper  strip  wound  on  edge. 
An  amortisseur  winding  of  low  resistance 
is  provided  on  the  fields  of  the  motor. 

It  might  be  assumed  that  the  horizontal 
shaft  set  would  be  more  accessible  than 
the  vertical  type  of  frequency  changer. 
Actually,  however,  the  opposite  is  the  case, 
as  either  rotors  or  stationary  armatures 
may  be  removed  by  a  crane  without  dis- 
turbing the  remaining  parts.  By  arrang- 
ing a  sling,  the  revolving  field  poles  can 
be  removed  from  the  rotor  spiders.  Large 
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openings  are  also  arranged  in  the  frame 
so  that  any  part  of  the  machine  can  be 
reached  for  cleaning. 

One  of  the  most  interesting  ways  to 
bring  out  the  advantages  of  this  latest 
product  of  electrical  .  engineering  design 
is  to  compare  a  2,000  kilowatt  vertical 
frequency  changer  set,  with  a  1,500  kilo- 
watt set  running  at  the  same  speed,  but 


Height  (vertical),  11  ft.  6  in.  without 
exciter;  14  ft,  60  in.  with  exciter.  Hori- 
zontal), 11  ft  6  in. 

Weight  ( vertical) ,  165,000  lbs.  ( without 
exciter).  (Horizontal),  160,500  lbs.  (total). 

Weight  shaft  (vertical),  5,900  lbs. 
(Horizontal),  9,100  lbs. 

Weight  mechanical  parts  (vertical), 
29,000  lbs.    (Horizontal),  49,000  lbs. 


having  a  horizontal  shaft 

Comparison  vertical  ferquency  changer  set 
(nominal  rating  2,000  kw)  with  horizontal 
set  (rating  1,500  kw). 

Floor  space  (vertical),  11  ft  5  in.  circle 
or  101  sq.  ft  Horizontal),  17  ft.  x  11  ft. 
1  inch  or  188  sq.  ft. 


From  the  above  comparison  it  will  be 
seen  that  the  vertical  set  is  the  better 
proportioned  of  the  two  and  that  the  elec- 
trical output  per  pound  is  much  greater 
for  the  vertical  than  for  the  horizontal 
set.  When  it  is  considered  that  the  rating 
of  the  vertical  set  is  virtually  2,  500  kw 


IMPROVED  MACHINERY 


33 


rather  than  2,000  kw  the  proportion  in  its 
favor  is  still  more  marked. 

In  operation,  too,  the  new  type  of  fre- 
quency changer  has  several  advantages. 
Considerable  energy  is  required  to  start 
a  large  two-bearing  horizontal  set,  while 
with  the  vertical  type,  the  rotor  can  be 
turned  by  hand  as  soon  as  it  is  floated  on 
its  step  bearing.  In  practice,  the  exciter 
is  used  to  bring  the  machine  up  to 
synchronous  speed.  Another  point  in  favor 
of  the  vertical  set  in  commercial  operation 
is  the  fact  that  there  is  no  danger  of  the 
bearings  wearing  sufficiently  to  allow  the 
fields  to  hit,  as  there  would  be  in  a  hori- 
zontal machine.  Moreover,  the  relative 
positions  of  the  armatures  of  the  motor 
and  generator  can  be  changed  much  more 
readily  in  a  vertical  set  than  in  a  horizontal 
unit,  and  this  renders  it  much  simpler  to 
make  each  set  take  its  proper  share  of 
the  load. 

"American"  Variable  Speed  Planers. 

THE  necessity  for  "  reduction  in  shop 
cost "  having  advanced  to  such  a 
degree  of  late  and  the  requirements  of  ma- 
chine tools  to  meet  these  conditions,  has 
led  The  American  Tool  Works  Co.,  Cin- 
cinnati, Ohio,  U.  S.  A.,  to  develop  a  line 
of  variable  speed  planers.  In  reducing 
planing  costs  to  a  minimum,  the  up-to-date 
works  manager  often  requires  variable 
cutting  speeds  to  cover  different  classes 
of  work  in  hand.  The  "  American " 
variable  speed  planers  are  built  to  suit 
these  requirements  and  the  manufactur- 
ers request  that  customers  inform  them 
correctly  as  to  the  nature  of  their  work 
in  order  that  they  may  recommend  and 
bid  on  the  most  suitable  machine  for 
them.  They  build  two  types  of  variable 
speed  planers ;  one  with  four  cutting  speeds 
and  the  other  with  two  cutting  speeds 
each  type  having  a  constant  -speed  return 
of  the  platen  which  is  greatly  in  excess 
of  its  respective  highest  cutting  speed,  A 
description  of  these  two  types  is  given 
below. 

In  the  four-speed  planer  the  charges  are 
obtained  through  a  speed  box.  The  four 
speeds  are  taken  from  a  carefully  chosen 
range,  calculated  to  cover  all  requirements 
of  modern  planer  work.  These,  with  the 
constant  high  speed  return  of  the  platen, 
insure  the  greatest  working  economy. 


The  speed  box  is  securely  bolted  to  the 
top  of  housings,  these  being  of  special 
design  and  very  substantial.  It  is  sym- 
metrical in  appearance  and  being  completely 
closed  insures  the  greatest  economy  of  oil 
consumption  and  absolute  freedom  from 
flying  oil  All  shafts  in  the  speed  box  run 
in  long  bronze  bushed  bearings  perfectly 
lubricated  by  the  "  ring "  or  "  dynamo " 
system  of  oiling.  The  gears  run  in  oil, 
thus  giving  the  longest  life  and  least  noise 
to  these  parts.  They  are  of  ample  pro- 
portions, wide  face  and  course  pitch.  The 
pinions  are  all  steel  and  cut  integral  with 
their  shafts.  Gears  and  pinions  are  cut 
with  special  cutters  insuring  the  greatest 
accuracy,  longest  life  and  minimum  noise. 
Any  of  the  four  speeds  may  be  obtained 
by  the  simple  manipulation  of  two  con- 


venient levers.  A  safety  locking  device 
prevents  the  engaging  of  two  conflicting 
speeds  at  the  same  time,  and  an  index 
plate  shows  clearly  how  to  obtain  the 
desired  speed. 

The  driving  pulleys  have  fly  wheel  rims, 
the  momentum  of  which  reduces  to  a 
minimum  all  shocks  to  the  driving  mech- 
anism due  to  intermittent  cutting  and 
insuring  at  reversing  a  steady,  even  pull 
at  the  cutting  tool.  They  are  perfectly 
balanced,  running  without  vibration  even 
on  the  highest  speeds.  This,  coupled  with 
a  scientifically  designed  and  accurately 
built  planer  in  all  its  details,  results  in 
a  finished  job  of  planing  so  smooth  and 
perfect  that  it  requires  the  least,  if  any, 
attention  from  the  vise  hand  in  fitting. 
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Belt  or  electric  motor  drive  may  be 
furnished.  When  motor  driven,  should 
the  motor  become  disabled,  the  driving 
pinion  on  outside  of  speed  box  may  be  re- 
placed by  a  pulley  and  the  planer  driven 
by  belt  from  a  countershaft,  or  another 
motor  conveniently  placed.  The  flexibility 
of  this  construction  insures  the  constant 
use  of  the  machine  at  all  times.  When 
belt  driven,  the  planer  may  be  readily 
converted  into  motor  driven  at  any  time 
after  installation. 

In  the  two-speed  type  the  speeds  are 
obtained  through  a  simple  and  efficient  two- 
speed  countershaft,  which  is  attached  to 
the  ceiling  in  the  usual  manner.  The  self- 
oiling  feature  of  this  countershaft  mini- 
mizes attention  to  it  and  insures  the  longest 
life. 

Triple  Drum  Sander, 

THE  accompanying  cut  represents  the 
Fay  &  Egan  Co.'s  No.  4  improved 
triple  drum  sander.  It  is  designed  with 
a  view  to  overcoming  all  those  undersira- 
ble  features  associated  with  machine  sanded 
work,  such  as  snake  lines,  furrows  and 
waves,  faulty  feed  frequently  causing 
veneered  work  to  be  sanded  through,  con- 
caved or  dubbed  cornered.  The  success  of 
this  aim  is  secured  by  the  oscillating  move- 
ment of  its  three  drums  laterally  across 
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grades  of  sandpaper,  the  third  or  last 
being  the  finest,  after  which  the  work  is 
dusted  thoroughly  by  a  rapidly  revolving 
brush.  When  the  sandpaper  is  worn  out 
the  drums  can  be  easily  recovered  by  any 
practical  workman,  a  point  of  advantage 
not  found  on  any  other  sander  of  this  class. 


The  feeding  mechanism  consists  of  eight 
powerful  rolls,  four  above  and  four  below 
the  platen.  The  frame  carrying  the  upper 
feed  rolls  can  be  elevated  automatically  or 
by  hand  wheel  to  receive  material  up  to 
8  inches  in  thickness.  The  rolls  are 
driven  by  a  train  of  heavy  expansion  gear- 
ing, insuring  a  perfect  steady  feed.  All 
levers  and  hand-wheels  are  convenient  to 
the  operator.  The  machine  practically 
finishes  the  work  ready  for  the  filling  room 
or  for  varnishing.  Further  detailed  par- 
ticulars concerning  the  same  may  be  ob- 
tained by  addressing  the  J.  A.  Fay  & 
Egan  Co.,  of  212-232,  West  Front  St., 
Cincinnati,  Ohio. 

Non-Cross  Thread  Couplings. 

ALMOST  as  important  as  the  fire  hose 
employed  for  the  protection  of  manu- 
facturing establishments,  private  dwellings 
and  public  fire  service  are  the  couplings 
used  in  connection  with  it.  The  non-cross 
thread  couplings  manufactured  by  the 
Eureka  Fire  Hose  Company,  13  Barclay 
Street,  New  York  City,  have  been  adopted 
as  standard  and  are  made  with  unusual 
care  and  such  improvements  in  details  of 
construction  as  to  render  them  the  very  best 
possible,  for  hard  and  reliable  service,  and 
for  facility  in  making  connections  All 
Eureka  couplings  are  manufactured  of 
bronze  and  unless  otherwise  desired  all 
the  threads  are  of  the  non-cross  variety; 
that  is,  they  are  cut  off  at  the  outer  end 
to  facilitate  coupling  and  to  prevent  any 
possibility  of  the  threads  being  crossed 
i  when  the  hose  connection  is  being  made. 
*  The  Eureka  couplings  are  cast  entirely 
from  new  metals  and  are  made  exclusively 
of  electrolytic  copper  and  high  grade  tin, 
with  only  such  admixture  of  spelter  and 
lead  as  is  necessary  to  best  adapt  the  metal 
to  coupling  manufacture.  Even  those  used 
on  the  cheaper  grades  of  mill  and  linen 
hose  are  made  entirely  from  the  same 
high-grade  new  metals  with  a  larger  pro- 
portion of  spelter,  but  the  result  is  a 
strong  and  excellent  metal  for  the  purposes 
used.  Many  other  hose  couplings  are  cast 
entirely  from  old  or  second-hand  metal,  or 
are  chiefly  composed  of  such  metal,  and 
as  a  result  castings  are  likely  to  be  porous 
or  weak  or  otherwise  defective.  It  is  im- 
practicable when  miscellaneous  castings  are 
melted  up  for  the  foundryman  to  know  the 
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composition  of  the  metals  that  is  being 
used,  or  to  adjust  his  processes  to  suit  the 
composition  cast. 

The  foundry  of  the  Eureka  Fire  Hose 
Company  at  their  factory  in  Jersey  City, 
N.  J.  is  a  model  one,  and  the  coupling 
finishing  department  is  equipped  with  the 
most  modern  machinery  and  appliances. 
No  piece  work  is  done  in  either  foundry  or 
finishing  department,  all  the  bronze  and 
brass  goods  being  made  by  day's  work  and 
under  careful  and  expert  supervision. 

"  Eureka "  couplings  are  made  with 
threaded  swivels,  which  consist  of  four 
annular  threads  cut  male  and  female  in 
the  inner  and  outer  parts  of  the  swivel 
respectively.  These  threads  are  standard 
60  degrees  and  of  full  depth  and  give  at 
least  four  times  the  wearing  surface  that 
the  ordinary  flanged  lip  swivel  joint  gives, 
and  their  V  shape  prohibits  any  possibility 
of  jamming,  as  the  tendency  of  the  joint 
it  to  free  itself.  The  threads,,  swivel, 
washer  recess  and  water-way  of  the  Eureka 
couplings  are  made  at  one  setting  of  the 
part  in  a  lathe  and  are  consequently  per- 
fectly true  with  each  other,  and  the  coup- 
lings therefore  go  together  without  the 
slightest  trouble.  All  swivel  lugs  are  care- 
fully milled  to  a  uniform  size  so  that  span- 
ners may  invariably  fit.  The  hose  sockets 
are  made  of  ample  length  to  permit  the 
use  of  an  expansion  ring  of  good  width, 
and  so  avoid  any  liability  of  couplings 
blowing  off,  which  is  not  unusual  when 
short  sockets  and  narrow  rings  are  used. 

A  usual  method  of  applying  couplings 
is  to  have  couplings  sockets  made  so  light 
or  soft  that  they  will  readily  expand  when 
pressure  is  applied,  then  when  couplings 
are  being  applied  to  the  hose  expansion 
is  applied  until  the  coupling  itself  begins 
to  show  expansion,  when  it  is  stopped  with- 
out any  definite  knowledge  as  to  whether 
sufficient  pressure  has  been  applied  or  not 
to  cause  coupling  to  withstand  high  service 
pressure.  "  Eureka "  sockets  are  made 
heavy  enough,  and  of  such  tough  metal 
that  ordinary  expansion  will  not  expand 
the  sockets  at  all.  Rings  are  expanded  by 
the  use  of  an  hydraulic  coupling  machine,  in 
which  the  amount  of  expansion  pressure  is 
recorded  by  hydrostatic  gauges.  The  pres- 
sure required  to  affix  the  coupling  so  as 
to  withstand  high  pressure  is  predeter- 
mined and  when  couplings  are  being  af- 


fixed that  prescribed  pressure  is  applied. 
If  the  coupling  socket  is  weak  or  defective 
it  is  liable  to  give  out  before  such  pressure 
it  attained,  but  "  Eureka "  couplings  are 
made  expressly  to  permit  the  use  of  ade- 
quate expansion  pressure  without  the 
slightest  injury.  Although  the  Eureka 
Fire  Hose  Company  employ  a  special 
hydraulic  expander  as  described,  its  coup- 
lings can  be  attached  with  any  ordinary 
expander  without  the  use  of  any  special 
appliances  such  as  many  of  the  so-called 
"  patent  "  couplings  require. 

Mechanical  Time  Recorders. 

TO  fill  the  continued  and  increasing  de- 
mand for  an  instrument  which 
makes  a  graphic  record  of  variations  of 
mecnanical  movements  and  the  time  of 
such  variations,  the  Bristol  Company, 
Waterbury,  Conn.,  have  placed  on  the  mar- 
ket the  instrument  to  which  they  have 
given  the  name  mechanical  time  recorder. 


A  circular  chart  revolves  by  clockwork 
at  uniform  speed,  while  the  pen  moves  an 
amount  proportional  to  the  motion  to  be 
recorded.  The  chart  is  8  inches  in  diame- 
ter, being  the  same  size  as  on  the  standard 
Bristol  gauges. 

Clock  movements  can  be  supplied  for 
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complete  revolution  of  chart  once  in  15 
minutes,  1  hour,  2  hours,  3  hours,  4  hours, 
6  hours,  8  hours,  10  hours,  12  hours,  24 
hours  or  7  days.  Thus  it  will  be  seen 
that  the  speed  may  be  selected  to  give 
best  results  under  all  commercial  require- 
ments. 

The  pen  arm  is  rigidly  attached  at  its 
lower  end  to  a  shaft  which  is  turned  by 
a  short  arm  projecting  through  a  slot 
in  bottom  of  the  case.  The  lever  projecting 
to  the  right,  is  clamped  to  the  short  arm 
by  a  thumb  nut.  Special  attention  is  called 
to  the  fact  that  this  lever  is  adjustable 
and  can  be  clamped  to  the  arm  at  any 
convenient  angle.  The  motion  to  be  re- 
corded after  being  properly  reduced,  if 
necessary,  is  imparted  to  the  lever  which 
in  turn  transmits  it  to  pen. 

The  total  scale  on  the  chart  is  usually 
taken  proportional  to  the  total  motion  to 
be  recorded.  Reduced  motion  if  necessary, 
can  easily  be  arranged  by  the  aid  of  pulleys, 
levers 'or  other  reducing  devices. 

Fine  adjustments  can  readily  be  made 
by  applying  the  motion  at  the  proper  point 
along  the  lever,  and  to  facilitate  this,  a 
metal  attachment  is  provided,  which  is 
adjustable  on  the  lever  arm,  and  secured 
in  any  position  by  thumb  nut.  It  will 
readily  be  seen  that  by  the  aid  of  the  ad- 
justable lever  arm  and  the  adjustable 
slide  on  the  arm  XX  the  instrument  is  most 
conveniently  adapted  to  record  motions 
of  all  amounts  and  directions.  Total  de- 
flection of  the  pen  is  obtained  by  turning 
the  lever  through  an  angle  of  about  12 
degrees  or  5  seconds  motion  at  its  outer  end. 

This  instrument  can  be  used  to  record 
the  rate  of  motion  and  position  of  sluice 
gates,  turbine  or  engine  governors,  gate 
valves,  etc  It  is  also  adapted  for  record- 
ing the  rise  and  fall  of  liquids  in  tanks, 
rivers,  reservoirs  and  fore  bays.  In  the 
gas  industry  it  can  be  used  to  check  up  the 
operators  and  thus  prevent  the  "  blowing " 
of  the  holders  either  day  or  night.  Its 
applications  are,  however,  so  many  and 
varied  that  it  is  difficult  to  mention  them 
even  for  a  single  industry.  Any  further 
information  desired  will  be  furnished  by 
the  manufacturers  on  application. 

An  African  Conveyer  Installation. 

*"p  HE  cyanide  process  whereby  gold  is 
'      primarily  separated  from  loose  sand 


and  rocks,  in  which  it  is  naturally  found 
in  minute  particles,  consists  of  tanks  for 
chemically  treating  the  whole  mined  prod- 
uct and  means  whereby  the  residuum  of 
sand  and  rocks  is  disposed  of  after  chemical 
separation  of  the  gold.  Where  this  process 
is  carried  on  to  the  extent  of  hundreds  of 
tons  of  materials  a  day  many  tanks  of 
great  dimensions  are  required,  combined 
with  conveying  machinery  whereby,  the 
raw  material  is  not  only  handled  to  the 
tanks  but  the  residuum  of  sand  and  rocks 
is  also  carried  to  waste  places  where* in 
a  very  short  time  it  accumulates  to  piles 
of  great  magnitude.  This  applies  particu- 
larly to  the  gold  fields  of  South  Africa 
where  the  cyanide  process  is  much  used, 
and  especially  to  the  largest  known  plant  of 
its  kind, — the  recently  built  joint  plant  of 
the  Knights  Deep,  Ltd.,  and  Simmer  &  Jack 
East,  Ltd.,  Companies.  In  the  combining 
of  these  two  plants  much  rearrangement  of 
old  material  and  new  conveyers  were 
furnished  by  the  Jeffrey  Mrg.  Co.,  Columbus, 
Ohio. 

In  the  joint  plant  a  space  170  x  470  feet 
is  occupied  by  forty  tanks,  each  forty  feet 
in  diameter  by  nine  feet  deep,  arranged  in 
four  rows  of  ten  tanks  each,  and  known 


as  treatment  tanks.  Over  these  tanks  are 
situated  sixteen  similar  tanks  known  as 
collecting  tanks  which  are  placed  concen- 
tric with  treatment  tanks  Nos.  4,  5,  6  and 
7  of  each  row.  Over  the  treatment  tanks 
and  below  the  collecting  tanks  there  are 
four  20  inch  rubber  belt  conveyers,  one 
over  each  row,  driven  by  separate  motors. 
These  conveyers  distribute  the  material 
from  tanks  above  to  those  below  as  material 
is  ready  to  be  treated.  Beneath  each  of 
the  four  rows  of  treatment  tanks  and 
directly  under  the  four  conveyers,  there 
are  four  20  in.  belt  conveyers  each  426  ft. 
centers,  running  over  three  pulley  trough- 
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ing  idlers,  4  ft.  centers.  To  these  con- 
veyers are  fed  residuum  of  sand  and  work 
through  a  small  opening  in  the  corner  of  the 
bottom  of  each  tank,  and  they  carry  same 
to  one  end  of  the  rows  of  tanks,  delivering 
it  to  two  cross  belt  conveyers  at  right 
angles  to  ends  of  the  first  four  conveyers. 
These  cross  conveyers  face  each  other,  the 
first  carrying  the  refuse  from  the  first  and 
second  of  the  tank  conveyers  to  the  head 
of  the  third  tank  conveyers,  while  the  sec- 
ond cross  conveyer  takes  the  four  tank 
conveyer  material  to  the  same  point,  thus 
concentrating  all  the  refuse  at  one  point. 
The  refuse  being  thus  collected  from  the 
treatment  tanks  at  one  point  and  on  one 
level,  it  is  then  delivered  to  a  30  in.  rubber 
belt  conveyer  which  in  carrying  the  refuse 
on  310  ft.  centers,  elevates  it  20  ft.  into 
a  50  hp  motor  house  at  the  head  of  the 
conveyer  and  at  the  foot  or  edge  of  the 
dumping  grounds,  as  shown  in  the  accom- 
panying illustration. 

At  this  point  the  material  is  delivered 
to  the  8th  and  longest  belt  of  the  system, 
a  30  in.  6  ply,  in.  rubber  covered  Century 
belt  430  ft.  centers,  which  carries  the  ref- 
use to  top  of  dump  or  refuse  hill,  as 
shown  in  illustration,  a  difference  of  eleva- 
tion of  122  ft.  from  the  first  four  conveyers 
under  tanks.  Having  reached  the  top  of 
the  refuse  hill,  the  sand  and  rockxare  de- 
livered to  the  9th  conveyer,  of  the  same 
make  as  the  incline  conveyer,  except  that 
it  is  now  but  125  ft.  on  centers  and  is 
built  on  a  horizontal  portable  wood  frame, 
thus  making  it  possible  by  the  gradual 
shifting  of  this  frame,  in  the  extension  of 
the  conveyer  head  from  the  incline  con- 
veyer, besides  the  moving  of  same  in  an 
almost  complete  circle  about  the  head  of 
incline  conveyer,  to  gradually  build  a  plat- 
teau  out  from  the  top  of  the  original  hill  or 
pile.  As  the  work  of  moving  this  portable 
conveyer  is  too  cumbersome  a  work  to 
perform  daily,  there  is  placed  at  the  head  of 
this  last  conveyer  what  is  known  as  a 
distributing  boom  of  two  36  in.  belt  con- 
veyers, all  self-contained  within  a  portable 
steel  frame  or  structure.  The  first  of  these 
conveyers  is  merely  a  30  ft.  extension  or 
advance  of  the  last  conveyer  shown  in  the 
upper  left  hand  corner  of  the  illustration, 
while  the  second  conveyer  of  the  boom  on 
56  ft.  centers  is  placed  in  boom  at  right 
angles  to  and  back  of  the  advance  belt. 


This  last  boom  conveyer  is  on  rollers  in 
the  steel  frame  so  that  it  can  distribute 
material  56  ft.  to  either  the  right  or  left 
of  the  structure,  being  fed  through  a  three- 
way  hopper  capable  of  placing  the  material 
to  advance  belt  or  to  the.  right  or  left  on 
the  cross  belt.  In  time  it  is  intended  to 
extend  the  9th  conveyer,  feeding  boom, 
from  125  ft.  to  450  ft.  centers.  Thus  it 
can  be  seen  that  with  the  present  dump 
conveyer  system,  a  plateau  an  eighth  of 
a  mile  in  diameter  and  120  ft.  high  may 
be  built  before  it  will  become  necessary 
to  change  the  present  system  of  conveyers 
leading  to  the  top  of  the  refuse  hill. 

THE  Stanislaus  Electric  Power  Co., 
through  its  working  company,  The 
Union  Construction  Company,  has  just 
closed  contract  for  an  electric  power  trans- 
mission scheme  of  extreme  importance  to 
California  industries.  The  site  of  the  pro- 
posed plant  it  at  Vallecite  on  the  Stanis- 
laus River  near  Angels  Camp,  Cal.,  and  the 
scheme  contemplates  the  utilization  .of  the 
waters  of  the  Stanislaus  River,  trans- 
mitting the  power  electrically  to  San  Fran- 
cisco, and  incidentally  tapping  the  Southern 
Mines  and  the  upper  San  Joaquin  Valley. 

The  operating  head  is  1,400  ft.,  equi- 
valent to  a  pressure  of  608  lbs.  per  sq.  inch. 
The  present  equipment  calls  for  three 
6,700  kw,  400  rpm,  General  Electric  gener- 
ators, each  of  which  will  be  driven  by  a 
Pelton  water  wheel  unit  of  12,000  hp  capa- 
city. Not  only  are  the  individual  units 
larger  than  heretofore  attempted,  but  the 
capacity  of  the  station  in  excess  of  36,000 
hp  is  greater  than  any  existing  at  the 
present  time. 

The  only  instance  approaching  this  in 
impulse  water  wheel  practice  is  the  plant 
of  the  Puget  Sound  Power  Co.,  at  Elec- 
tron, Wash.,  in  which  are  installed  four 
Pelton  wheel  units, -each  driving  a  3,250  kw 
generator,  with  a  combined  maximum  capa- 
city for  the  station  of  30,000  hp. 

The  units  for  the  Stanislaus  plant  will  be 
of  the  "  double  overhung "  construction, 
characteristic  of  Pelton  design  for  high 
power  practice.  Each  unit  will  consist 
of  two  Pelton  wheels,  each  overhanging 
the  opposite  end  of  a  heavy  shaft  which 
carries  the  rotor  of  the  generator  in  the 
center.  Some  details  of  construction  cover- 
ing these  immense  units  may  be  of  interest. 
The  wheels  proper  each  consist  of  a  cast 
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steel  annealed  disc  center  to  which  are 
attached  the  Pelton  buckets,  also  of  cast 
steel.  The  buckets  will  be  secured  to  the 
center  by  means  of  turned;  'steel  bolits 
hydraulically  pressed  into  reamed  holes — 
a  novel  point  in  water  wheel  construction. 
The  shaft  will  be  of  fluid  compressed  hol- 
low forged  nickel  steel,  28  ft.  in  length, 
20  in.  in  diameter  at  the  center  where  the 
rotor  is  located,  and  16%  in.  at  the  water 
wheel  journals.  The  wheels  and  rotor  will 
be  designed  for  a  press  fit  on  the  shaft  at 
100  tons  pressure.  The  journals,  one  on 
each  side  of  the  generator,  will  be  larger 
than  any  heretofore  designed  for  this  class 
of  work,  being  i6y2  in.  diameter  by  60  in. 
long.  They  are  of  the  ring  oiling,  ball 
and  socket  type,  water  jacketed  and  pro- 
vided with  an  oil  pressure  and  gravity 
feed  lubricating  system.  Also  there  will 
be  furnished  electric  thermostats  and  in- 
dicators to  give  warning  of  any  excessive 
rise  in  temperature.  The  nozzles  will  be 
of  the  needle  deflecting  type,  admitting 
of  close  regulation  and  water  economy, 
and  are  of  cast  steel,  as  are  also  the  gate 
valves.  These  latter  will  be  of  the  single 
disc  Pelton  type  with  phosphor  bronze 
seats  ground  in  place.  They  will  be  pro- 
vided with  roller  bearings  to  relieve  the 
thrust  on  the  stems  and  will  be  actuated 
through  gearing  by  means  of  small  Pelton 


motors.  At  the  switchboard  will  be  located 
the  main  pilot  control,  by  means  of  which 
the  operation  of  gates,  nozzles  and  needles 
may  be  under  the  immediate  control  of 
the  station  attendant,  small  Pelton  motors 
and  direct  acting  plungers  being  employed 
for  this  purpose.  All  pressure  parts  on 
these  units  are  to  be  subject  to  a  cold 
water  test  of  1,200  lbs.  per  square  inch 
in  the  shops  before  shipment.  The  equip- 
ment will  represent  the  highest  development 
in  hydro-electric  transmission,  and  the  in- 
stallation is  looked  foward  to  with  the 
greatest  interest  by  engineers  generally. 

This  contract  is  under  the  direct  super- 
vision of  the  engineering  firm  of  Sander- 
son &  Porter,  New  York,  the  complete 
hydraulic  equipment  being  furnished  by  the 
Pelton  Water  Wheel  Co.  of  San  Francisco, 
and  the  electrical  apparatus  by  the  General 
Electric  Co.  Indications  are  that  the  year 
1907  will  eclipse  its  predecessor  in  the  de- 
velopment, of  hydro-electric  power  trans- 
mission. The  marked  tendency  is  towards 
high  speed,  large  power  units.  For  ex- 
ample, the  California  Gas  &  Electric  Co. 
is  installing  a  Pelton  wheel  of  10,500  hp 
maximum  capacity.  The  Telluride  Power 
Co.  of  Colorado  is  adding  to  its  equipment 
one  5,000  hp  Pelton  wheel  operating  under 
a  head  of  900  ft.  and  one  4,000  hp  Pelton 
wheel  under  1,800'  head. 
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Personal. 

- — James  Clayton,  who  was  one  of  the 
pioneer  manufacturers  of  air  compressors, 
died  recently  at  his  home  in  Brooklyn. 

— J.  N.  Duntley,  president  of  the  Chicago 
Puenmatic  Tool  Co.,  sailed  for  Europe  on 
January  8,  for  the  purpose  of  closing  up 
several  contracts  for  pneumatic  tools  and 
appliances. 

— William  J.  Clark,  general  manager  of 
the  foreign  department  of  the  General 
Electric  Co.,  was  appointed  by  Governor 
Hughes  of  New  York,  as  a  delegate  to 
the  national  convention  for  the  extension 
of  the  foreign  commerce  of  the  United 
States,  held  at  Washington,  D.  C. 


Industrial  Notes. 

-Warner  &  Swasey  Co.,  Cleveland,  have 


opened  a  New  York  office  in  the  Singer 
Building,  149  Broadway. 

— The  Kobbe  Co.,  publishers  of  Com- 
pressed Air  announce  the  removal  of  their 
offices  to  108  Fulton  St.,  New  York. 

The  International  Steam  Pump  Co.  has 
been  compelled,  by  the  steady  advance 
in  the  cost  of  raw  materials,  to  increase 
the  prices  of  its  products. 

— James  Stewart  &  Co.,  Chicago,  have 
purchased  for  installation  in  the  Veigo 
Elevator  at  Terre  Haute,  a  24  in.  by  48  in. 
heavy  duty  engine  to  be  built  by  the  Allis- 
Chalmers  Co.  at  its  West  Allis  Works. 

— The  Breithhaupt  Leather  Co.,  Pene- 
tang,  Ont.,  is  installing  two  complete  hot 
blast  apparatus  furnished  by  the  B.  F. 
Sturtevant  Co.,  Boston.  One  is  for  the 
beam  house  and  the  other  for  the  sole 
leather  dry  house. 
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— The  Piqua  Blower  Co.,  Piqua,  Ohio, 
is  being  incorporated  under  the  laws  of 
Ohio  with  a  capital  of  $50,000.  This 
corporation  will  take  over  the  interests 
of  the  Pipua  Foundry  &  Machine  Co., 
Piqua,  and  will  make  a  specialty  of  positive 
blowers  and  gas  exhausters. 

— The  January  number  of  the  Budget, 
a  paper  published  monthly  by  the  Mary- 
land Casualty  Co.,  Baltimore,  contains  a 
letter  by  John  S.  Stone,  president,  in  which 
he  reviews  the  operations  of  the  company 
for  the  year  1906  and  casts  a  forward  glance 
into  the  year  1907. 

— The  B.  F.  Sturtevant  Co.,  Boston,  is 
furnishing  induced  draft  apparatus  for 
large  boiler  plants  at  Nevada  Consolidated 
Copper  Co.,  McGill,  Nevada;  Alton  Paving 
Building  &  Fire  Brick  Co.,  Alton,  111.; 
Seattle  Cedar  Lumber  Mfg.  Co.,  Seattle, 
and  Elliott  Machine  Co.,  Baltimore. 

— The  Power  and  Mining  Machinery  Co., 
of  Cudahy,  Wis.,  in  conjunction  with  The 
Snow  Steam  Pump  Works,  Buffalo,  has 
opened  a  sales  office  at  719  White  Building, 
Buffalo,  where  will  be  handled  the  several 
types  of  gas  generating  apparatus,  and  the 
Snow  gas  engines. 

— Among  recent  orders  received  by  the 
B.  F.  Sturtevant  Co.,  Boston,  for  electric 
propeller  fans  may  be  enumerated,  Swift  & 
Co.,  Jersey  City;  Alexander  Dept.  Store, 
Boston;  Hagerty  Bros.,  Peoria;  Wallace, 
Stebbins  &  Sons,  Baltimore,  and  Russell 
&  Erwin  Mfg.  Co.,  New  Britain. 

— The  Lunkenheimer  Co.,  Cincinnati, 
has  purchased  from  Allis-Chalmers  Co., 
seven  60-eycle-induction  motors  ranging 
in  size  from  7^  to  15  hp  to  be  used  in 
driving  machinery  for  th  manufacture  of 
valves  and  other  enginering  specialties. 
These  motors  will  be  built  by  Allis-Chal- 
mers Co.  at  its  Cincinnati  Works. 

— Julius  Andrew  Arce,  Arequipa,  Peru, 
has  in  charge  the  construction  of  the 
Goyeneche  Hospital  and  the  Southern  Peru 
State  Jail.  Both  are  steel  and  masonry 
constructions  to  cost  $200,000  and  $150,000 
respectively  (American  Gold).  Roofs  will 
be  reinforced  concrete.  In  connection 
with  both  works  a  complete  quarrying 
plant  will  be  imported  immediately. 

— Among  recent  contracts  taken  by  the 
B.  F.  Sturtevant  Co.,  Boston,  for  complete 
heating  and  ventilating  systems  in  manu- 


facturing plants  are  included  American  Lo- 
comotive Co.,  Dunkirk;  Sutro  Bros.  Braid 
Co.,  West  New  York,  N.  J.;  Massy-Harris 
Co.,  Brantford,  Ont. ;  W.  C.  Edwards  Co.,. 
Ltd.,  Ottawa,  Ont.;  and  Camden  Anchor- 
Rockland  Machine  Co.,  Camden  Me. 

— Jones  &  -Naumburg,  New  York,  who 
recently  replaced  the  shafting  and  belting 
in  their  factory,  at  515  West  25th  Street, 
by  individual  motor-drive,  have  purchased 
from  Allis-Chalmers  Co.,  Milwaukee,  ia 
new  electric  generating  unit  consisting  of 
one  reliance  engine  driect  connected  to  a 
200  kw  generator.  The  latter  will  furnish 
direct  current,  at  240  volts. 

— Undergrate  and  forced  draft  appara- 
tus is  being  installed  by  the  B.  F.  Sturte- 
vant Co.,  Boston,  for  the  following:  P. 
Ballantine  &  Sons,  Newark;  Atlas  Engine 
Works,  Jersey  City;  Haverhill  Gaslight 
Works,  Haverhill,  Mass.;  Lawrence  Mfg. 
Co.,  Lowell;  Newton,  Langhorne  &  Bristol 
St.  Ry.  Co.,  Newton,  Pa.;  and  Arlington 
Mills,  Lawrence,  Mass. 

— The  Lloyd  Mfg.  Co.,  Minneapolis,  have 
ordered  from  Allis-Chalmers  Co.,  twenty- 
three  induction  motors  ranging  in  size 
from  2  to  15  hp  which  are  to  be  installed 
for  operating  the  machinery  in  their  plant. 
Power  will  be  furnished  by  an  alternating 
current  generating  set  previously  purchased 
from  Allis-Chalmers  Company.  The  mo- 
tors are  used  to  run  at  speeds  ranging  from 
1,200  to  1,800  rpm. 

— Among  the  recent  generator  sales  of 
the  Crocker- Wheeler  Co.,  Ampere,  N.  J., 
are  the  following:  Waynesboro  Electric 
Light  &  Power  Co.,  Waynesboro,  1-300  kw 
engine  type  ac  generator  2300  v  164  rpm  60 
cycle.  Republic  Iron  &  Steel  Co.,  Youngs- 
town,  1-200  kw  engine  type  dc  generator 
250  v  100  rpm.  Interstate  Iron  &  Steel  Co., 
E  Chicago,  1-225  kw  engine  type  dc  gen- 
erator 250  v.  Chas.  C.  Morse  &  Co.,  San 
Francisco,  1-200  kw  ac  generator  2300  v 
60  cycle  and  1-13  kw  generator  125  v  950 
rpm  as  exciter.  Williams  Construction  Co., 
Corinth,  Miss.,  2-150  kw  engine  type  ac 
generator  3  phase  2,300  v  225  rpm.  Trimonl 
Mfg.  Co.,  Roxbury,  1-100  kw  belt  type  ac 
generator  240  v  600  rpm.  Crown  Seal  & 
Cork  Co.,  Highlandtown,  Baltimore,  1-150 
kw  dc  generator  125  v  225  rpm. 

— The  Babcock  &  Wilcox  Co.,  has 
bought  from  The  Stirling  Consolidated 
Boiler  Co.,  as  of  December  31,  1906,  its 
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American  property  and  interests,  includ- 
ing all  accounts  and  bills-receivable,  and 
has  assumed  its  obligations  and  will  exe- 
cute its  orders  and  contracts  for  boilers 
and  appurtenances  for  installation  and  use 
in  the  United  States.  The  plants  thus 
purchased  will  be  operated  in  the  future 
by  The  Babcock  &  Wilcox  Company  under 
the  name  and  style  of  "The  Babcock  & 
Wilcox  Co.,  (Stirling  Department),"  and 
will  be  operated  under  the  direct  charge 
and  management  of  the  same  gentleman 
who  have  operated  The  Stirling  Consoli- 
dated Boiler  Co. 

— The  Crocker- Wheeler  Co.,  Ampere,  N. 
J.,  report  among  their  recent  sales  the 
following  motors  and  generators  secured 


the  latter  part  of  1906  for  delivery  in  1907 : 
National  Tube  Co.,  McKeesport,  1-75  hp 
230  v  dc  motors.  Union  Rolling  Mills, 
Cleveland,  1-100  kw  250  v  250  rpm  dc 
generator.  Peoria  Stone  &  Marble  Co., 
Peoria,  1-200  kw  250  v  115  rpm  dc  gen- 
erator. Ford  Morocco  Co.,  Wilmington, 
1-100  hp  dc  motor  500  v.  Union  Gas  & 
Electric  Co.,  Cincinnati,  3-35  hp  240  v  dc 
motor  for  driving  ventilating  fans.  Beth- 
lehem Steel  Co.,  1-500  kw  dc  motor  240  v 
450  rpm.  Schlather  Brewing  Co.,  Cleve- 
land, 2-25  hp  220  v  dc  motors  550  rpm. 
Ellsworth  Coal  Co.,  Ellsworth,  1-50  hp 
and  1-15  hp  230  v  dc  motors.  Stone  Ptg. 
Co.,  Roanoke,,  Va.,  49  motors  ranging 
from  34  to  100  hp. 


NEW  CATALOGUES  AND  TRADE  PUBLICATIONS 


These  catalogues  may  be  had  free  of  charge  on  application  to  the  firms  issuing  them. 
Please  mention  The  Engineering  Magazine  ivhen  you  write. 


Air  Compressors. 

Ingersoll-Rand  Co.,  New  York. — Catalogue 
No.  36  illustrating  and  describing  air  and  gas 
compressors  for  all  duties  and  pressures.  Also 
contains  many  tables  giving  much  valuable  data. 
6  by  9  in.;  pp.  182. 

Arc  Lamps. 

Felix  Hamburger,  New  York. — Small  booklet 
containing  a  description  of  naming  arc  lamps: 
also  tables  giving  sizes.    3%  by  6  in.;  pp.  16. 

Assaying  Materials. 

F.  W.  Braun  Co.,  Los  Angeles. — Illustrated 
price  list  of  assaying  materials  for  smelters, 
mines,  mills,  assayers,  colleges,  etc.  by  10 

in.;  pp.  5 04-. 

Boilers. 

Butman  Engineering  Co.,  Chicago. — Circular 
No.  2  describes  vertical  steam  boilers.  Also 
contains  testimonial  letters  from  users.  Well 
printed  and  illustrated.    7^  by  12%  in.;  pp.  16. 

Bolt  &  Nut  Mchy. 

H.  B.  Brown  Co.,  East  Hampton,  Conn. — 
Catalogue  illustrating  and  describing  bolt  cut- 
ters, bolt  headers,  nut  tappers,  bolt  pointers,  etc. 
9  by  6  in.;  pp.  36. 

Cable  Cranes. 

Balanced  Cable  Crane  Co.,  New  York. — 
Pamphlet  containing  a  description  of  the  bal- 
anced cable  crane,  together  with  many  views 
showing  it  in  operation.    9  by  5  in.;  pp.  42. 

Cement. 

Lawrence  Cement  Co.,  New  York. — Booklet 
containing  testimonial  letters  from  users,  to- 
gether with  reports  of  tests  and  directions  for 
making  tests.    5  by  8  in.;  pp.  82. 

Clay  Working  Machinery. 

The  Bonnot  Co.,  Canton,  Ohio. — Catalogue 
containing  an  illustrated  description  of  brick 
machines,  automatic  cutting  tables,   dry  press 


machines,  screens,  etc.    10  by  7  in.;  pp.  96. 

Concrete  Piling. 

Raymond  Concrete  Pile  Co.,  Chicago. — 
Pamphlet  treating  of  concrete  pile  construction. 
Illustrated.    6  by  9  in. ;  pp.  48. 

Counting  Machines. 

W.  N.  Durant  Co.,  Milwaukee. — Catalogue 
illustrating  and  describing  the  many  uses  to 
which  these  counters  may  be  adapted.  9  by  6 
in.;  pp.  20. 

Cranes. 

Northern  Engineering  Works,  Detroit. — 
Catalogue  No.  20  is  devoted  to  an  illustrated 
description  of  cranes  of  many  different  types. 
6  by  9  in.;  pp.  100.  Catalogue  No.  21  treats 
of  electric  hoists.    6  by  9  in.;  pp.  40. 

Derricks  and  Engines. 

Allen  &  Ross,  Philadelphia. — Catalogue  show- 
ing a  number  of  derricks  and  hoisting  engines 
in  operation.    9  by  6  in.;  pp.  22. 

Derrick  Fittings. 

Dobbie  Foundry  and  Machine  Co.,  Niagara 
Falls,  N.  Y. — Catalogue  No.  11  devoted  to  an 
illustrated  description  of  standard  derrick  fit- 
tings, together  with  tables  giving  dimensions, 
prices,  etc.    9  by  6  in.;  pp.  96. 

Drilling  Machines. 

Baush  Machine  Tool  Co.,  Springfield,  Mass. 
— Well-printed  catalogue  illustrating  and  de- 
scribing drilling  machines,  together  with  tables 
and  dimensions,    s  by  7x/2  in.;  pp.  30. 

HOefer  Mfg.    Co.,   Freeport,   111. — Catalogue 
K  illustrates  and  describes  drilling  machines. 
Metal  saw,  boring  machines,  spring  machinery, 
etc.,  are  also  treated.    6  by  9  in.;  pp.  48. 
Drills. 

Sullivan  Machinery  Co.,  Chicago. — Cata- 
logue No.  35  illustrates  and  describes  diamond 
core  drills,  together  with  a  price  list.  The  cata- 
logue is  well  printed.    6  by  9  in.;  pp.  158. 
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Dump  Cars. 

Kilgore-Peteler  Co.,  Minneapolis. — A  num- 
ber of  circulars  illustrating  and  describing  steel 
frame  two-way  dump  cars. 

Electrical  Goods. 

Wesco  Supply  Co.,  St.  Louis. — General  supply 
catalogue  No.  100  illustrating  and  describing 
electrical  goods,  together  with  prices  and  other 
data  of  a  valuable  nature.    8  by  11  in.;  pp.  824. 

Emery  Grinders. 

Challenge  Machine  Co.,  Philadelphia. — 
Catalogue  containing  a  description,  together  with 
tables  giving  weights,  dimensions,  etc.,  of  emery 
grinders.     Illustrated.     6  by  9  in. 

Excavators. 

F.  C.  Austin  Drainage  Excavator  Co., 
Chicago. — Pamphlet  illustrating  and  describing 
drainage  excavators,  and  also  contains  many 
views  showing  the  excavator  at  work.  10  by  7 
in.;  pp.  16. 

Gearing. 

New  Process  Raw  Hide  Co.,  Syracuse. — 
Catalogue  containing  views  of  their  factory  and 
hide  plant,  together  with  illustrations  of  the 
different  styles  of  gears  manufactured.  Also' 
contains  information  in  regard  to  noiseless  pin- 
ions and  methods  of  treating  the  hide  for  same. 
3z/2  by  5l/2  in.;  pp.  86. 

Hoisting  Machinery. 

Washington  Iron  Works  Co.,  Seattle. — 
Loose-leaf  catalogue  illustrating  and  describing 
logging  engines  and  hoisting  machinery  for  all 
purposes.    9^  by  11  in. 

Journal  Box. 

T.  H.  Symington  Co.,  Baltimore. — Pamphlet 
containing  an  illustrated  description  of  journal 
boxes  for  all  classes  of  car,  locomotive  and 
street  railway  equipment.  4^  by  ioj^  in.; 
pp.  36. 

Locomotives. 

American  Locomotive  Co.,  New  York. — 
Catalogue  illustrating  and  describing  ten  wheel 
type  locomotives  weighing  less  than  150,000 
pounds.    9  by  6  in.;  pp.  54. 

Lima  Locomotive  &  Machine  Co.,  Lima, 
Ohio. — Catalogue  treating  of  geared  locomotives, 
together  with  tables  giving  dimensions.  9  by  6 
in.;  pp.  32.  Also  a  pamphlet  containing  illus- 
trations of  locomotives  recently  built. 

Meteorological  Instruments. 

Queen  &  Co.,  Inc.,  Philadelphia. — Catalogue 
illustrating  and  describing  thermometers,  pyro- 
meters, hydrometers,  barometers  and  weather 
bureau  apparatus,  together  with  price  lists,  6 % 
by  10  in.;  pp.  172. 

Mine  Locomotives. 

General  Electric  Co.,  Schenectady. — Well- 
printed  and  illustrated  catalogue  describing  elec- 
tric mine  locomotives.  Also  Bulletins  Nos. 
4466,  4470  and  4473  treating  rheostats,  motors 
in  saw-mill  work  and  railway  motors  respect- 
ively. 

Mining  Machinery. 

Morgan -Gardner  Electric  Co.,  Chicago. — 
Illustrated  catalogue  containing  a  description  of 
mining  machinery.    7  by  9  in.;  pp.  112. 


Miners'  Supplies. 

Galena  Iron  Works  Co.,  Galena,  111. — Cat- 
alogue No.  1  contains  illustrations,  with  brief 
descriptions  of  crushers  and  rolls,  steam  and 
electric  hoisters,  mining  cars,  air  compressors, 
etc.    9  by  6  in.;  pp.  126. 

Motor  Hoists. 

Ingersoll-Rand  Co.,  New  York. — Bulletin 
No.  2008  devoted  to  an  illustrated  description 
of  motor  hoists  and  stationary  motors.  6  by  9 
in.;  pp.  32. 

Numbering  Machine. 

Bates  Mfg.  Co.,  Orange,  N.  J. — Small  pam- 
phlet illustrating  and  describing  automatic 
hand  numbering  machines.    3^  by  6  in.;  pp.  16. 

Ore  Cars. 

Globe  Iron  Works,  Stockton,  Cal. — Cata- 
logue devoted  to  an  illustrated  description  of 
automatic  ore  cars.  Also  contains  tables  giving 
specifications.    6  by  9  in.;  pp.  28. 

Ore  Smelting  Equipments. 

Colorado  Iron  Works  Co.,  Denver,  Colo. — 
Catalogue  No.  12  containing  important  notes  and 
data  in  regard  to  modern  blast  furnace  smelting. 
Illustrated.    6  by  9  in.;  pp.  158. 

Pavement. 

Mack  Mfg.  Co.,  Philadelphia. — Catalogue  de- 
scribing standard  vitrified  paving  brick  sand 
blocks,  together  with  views  showing  streets  on 
which  this  pavement  has  been  employed.  9  by  6 
in.;  pp.  62. 

Presses. 

Ferracute  Machine  Co.,  Bridgeton,  N.  J.— 
Temporary  catalogue  No.  15  referring  to  nearly 
500  kinds  and  sizes  of  foot  and  power  presses. 
Illustrated.    4^  by  6  in.;  pp.  40. 

Pumps. 

Blackmer  Rotary  Pump,  Power  and  Mfg. 
Co.,  Petoskey,  Mich. — Catalogue  illustrating 
and  describing  rotary  pumps,  together  with 
tables  giving  sizes,  prices,  etc.  6  by  9  in.; 
pp.  16. 

Pyrometers. 

Wm.  H.  Bristol,  New  York. — Bulletin  No.  7 
treats  of  recording  electric  pyrometers.  9  by  12 
in.;  pp.  16. 

Reinforced  Concrete. 

Reid-Turnbull  Construction  Co.,  Philadel- 
phia.— Catalogue  containing  a  description  of  re- 
inforced concrete  construction,  together  with 
views  showing  a  number  of  buildings  constructed 
of  concrete.    9  by  7  in.;  pp.  88. 

Unit  Concrete  Steel  Frame  Co.,  Philadel- 
phia.— Booklet  containing  report  of  tests  on  the 
unit  system  of  reinforced  concrete  as  con- 
ducted under  the  supervision  of  the  engineering 
staffs  of  the  Building  Bureaus  of  New  York  and 
Philadelphia.    6  by  9  in.;  pp.  64. 

Rock  Crushing  Machinery. 

Power  and  Mining  Machinery  Co.,  Cudahy, 
Wis. — Catalogue  No.  4  contains  an  illustrated 
description  of  machinery  for  rock-crushing 
plants.  Catalogue  No.  5  treats  of  gold  and 
silver  milling  machinery.     Catalogue  No.  6  ill- 
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ustrates  and  describes  machinery,  furnaces  and 
complete  equipment  used  in  roasting,  smelting 
and  refining  for  the  recovery  of  the  precious 
metals. 

Rock  Drills. 

American  Diamond  Rock  Drill  Co.,  New 
York. — Catalogue  No.  26  containing  an  illus- 
trated description  of  diamond  pointed  core  drills, 
and  special  features,  together  with  price  lists 
and  records  of  work.    6  by  9  in.;  pp.  86. 

J.  Geo.  Leyner  Engineering  Works  Co., 
Denver. — Catalogue  No.  7  illustrating  and  de- 
scribing rock  drills.  7  by  9  in.;  pp.  32.  Also 
pamphlets  treating  air  compressors  and  hoisting 
engines  and  ore  handling  apparatus. 

Roofing. 

F.  W.  Bird  &  Son,  East  Walpole,  Mass- 
Booklet  describing  paroid  roofing,  together  with 
many  views  showing  buildings  on  which  this 
roofing  has  been  used.    7  by  5  in.;  pp.  28. 

Roofing  Slate. 

Genuine  Bangor  Slate  Co.,  Easton,  Pa. — 
Catalogue  entitled  "  Slate  and  its  Uses."  de- 
scribes the  many  advantages  to  be  derived  from 
the  use  of  slate  as  roofing  material.  Also  con- 
tains illustrations  of  many  buildings  on  which 
this  slate  has  been  employed.  8  by  5  in.; 
pp.  72. 

Roofing  Tin. 

American  Sheet  and  Tin  Plate  Co.,  Pitts- 
burg.— "  From  Underfoot  to  Overhead  "  is  the 
title  of  a  well-printed  and  illustrated  booklet  de- 
scribing the  experience  of  a  piece  of  ore  from 
its  home  in  mother  earth  to  its  place  on  the  home 
of  man.    7^2  by  5  in.;  pp.  62. 

Steam  Engines. 

Rollins  Engine  Co.,  Nashua,  N.  H. — Bulletin 
No.  15  illustrating  and  describing  automatic 
four  valve  engines.    9  by  6  in.;  pp.  24. 

Ironton  Engine  Co.,  Ironton,  Ohio. — Cat- 
alogue illustrating  and  describing  the  Allfree 
automatic  and  expansion  engines.  9  by  6  in. ; 
pp.  20. 

Erie  Mfg.  &  Supply  Co.,  Erie. — Catalogue 
B  illustrates  and  describes  self-oiling  automatic 
engines.  9  by  6  in. ;  pp.  24.  Catalogue  No.  6 
treats  of  feed  water  heaters.    6  by  9  in.;  pp.  8. 

Wm.  A.  Harris  Steam  Engine  Co.,  Provi- 
(dence. — A  descriptive  catalogue  of  the  improved 
Harris-Corliss  steam  engines.  Also  contains  a 
list  of  users.    Illustrated.    10  by  7  in.;  pp.  66. 

Chuse  Engine  &  Manufacturing  Co.,  Mat- 
toon,  111. — Catalogue  containing  an  illustrated 
description  of  self-oiling  automatic  engines  for 
all  purposes.    9  by  6  in. ;  pp.  32. 

B.  F.  Sturtevant  Co.,  Boston. — -Bulletins 
Nos.  141  and  142,  descriptive  respectively  of 
vertical  enclosed  compound  engines  and  of  gener- 
ating sets  equipped  with  these  engines. 

Allis-Chalmers  Co.,  Milwaukee. — Bulletins 
Nos.  1503  and  1510  illustrate  and  describe  direct- 
connected  Reynolds-Corliss  engines,  "  Reliance  " 
and  heavy  duty  pattern.  Bulletin  No.  1506 
treats  of  electric  hoists. 


Atlas  Engine  Works,  Indianapolis. — Bulletin 
No.  134  briefly  describes  the  many  different 
styles  of  engines  manufactured  by  them.  Boilers 
are  also  treated.  Illustrated.  8  by  ioj^  in.; 
pp.  24. 

Steel  Doors. 

Columbus  Steel  Rolling  Shutter  Co.,  Col- 
umbus.— Catalogue  illustrating  and  describing 
steel  rolling  doors,  shutters  and  partitions.  10^2 
by  7^  in.;  pp.  30. 

Steel  Office  Fixtures. 

Van  Dorn  Iron  Works  Co.,  Cleveland. — 
Catalogue  No.  60  illustrating  and  describing  met- 
allic furniture,  filing  devices  and  fixtures  for 
corporations,  public  buildings,  banks,  etc.  10 
by  7  in.;  pp.  42. 

Taps  and  Dies. 

Butterfield  &  Co.,  Derby  Line,  Vt. — Cata- 
logue containing  an  illustrated  description  and 
price  list  of  taps,  dies,  screw  plates  and  reamers. 
6  by  9  in.;  pp.  84. 

Telephones. 

De  Vau  Telephone  Manufacturing  Co., 
New  York. — Booklet  illustrating  and  describing 
telephones  for  use  in  factories,  office  buildings, 
hotels,  etc.,  together  with  price  list.  5  by  7^ 
in.;  pp.  56. 

Time  Recorders. 

Dey  Time  Register  Co.,  Syracuse. — Well- 
printed  catalogue  containing  an  illustrated  de- 
scription of  the  Dey  time  register.  5^  by  8^2 
in.;  pp.  36. 

Traction  Engines. 

Best  Manufacturing  Co.,  San  Leandro,  Cal. 
— Catalogue  illustrating  and  describing  traction 
engines  for  all  purposes.-    10  by  7  in.;  pp.  32. 

Valves. 

Jenkins  Bros.,  New  York. — Catalogue  and 
price  list  of  valves,  packings,  discs,  pump  valves, 
etc.    Illustrated.    6  by  9  in.;  pp.  128. 

Voltage  Regulators. 

Gilmore  Electric  Co.,  So.  Boston. — Cata- 
logue illustrating  and  describing  automatic  volt- 
age regulators  for  all  classes  of  work,  together 
with  diagrams  and  instructions.  6  by  9  in. ; 
pp.  12. 

Watchman's  Watch. 

Newman  Clock  Co.,  Chicago. — (Leaflet  il- 
lustrates and  describes  a  portable  watchman's 
clock,  together  with  a  list  giving  prices. 

Water  Tube  Boilers. 

A.  D.  Granger  Co.,  New  York. — Bulletin  No. 
2  illustrates  and  describes  water  tube  boilers. 
9  by  6  in.;  pp.  28. 

Well  Drilling  Machinery. 

Crown  Drilling  Machine  Co.,  Akron. — Cat- 
alogue C  illustrates  and  describes  portable  well 
drilling  machinery.    (>x/2  by  10  in.;  pp.  64. 

Wrenches. 

Bemis  &  Call  Hardware  &  Tool  Co.,  Spring- 
field, Mass. — Illustrated  catalogue  containing  a 
description  of  wrenches  of  different  styles.  Also 
a  price  list.    6  by  9  in.;  pp.  16. 
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PERSONNEL— A  VITAL  FACTOR  IN  NAVAL 
EFFICIENCY. 

By  Walter  M.  McFarland. 

AN  INTRODUCTION  TO  COMMANDER  WORTHINGTON'S  PAPER  ON 
NAVAL  EDUCATION. 

Mr.  McFarland  is  known  to  naval  men  all  over  the  world,  having  long  been  principal  as- 
sistant to  Admiral  Melville,  Engineer  in  Chief  of  the  U.  S.  Navy.  He  was  also  one  of  the  most 
effective  members  of  the  board  which  reorganized  the  personnel  of  the  U.  S.  Navy.  The 
principles  which  he  has  always  so  ably  asserted  were  demonstrated  beyond  any  shade  of 
doubt  in  the  Russo-Japanese  war.  Just  at  this  time  when  the  question  of  naval  construction 
and  equipment  is  prominent  among  all  the  Great  Powers,  we  are  glad  to  welcome,  through  Mr. 
McFarland's  introduction,  the  following  article  by  Comdr.  Worthington,  showing  accurately 
how  the  U.  S.  Naval  Academy  is  training  the  officers  of  the  present  and  future,  and  how  well 
the  "  amalgamation  "  for  which  Mr.  McFarland  was  one  of  the  chief  sponsors  has  worked  out 
in  practice. 

Comdr.  Worthington's  article  gives  a  clearer  idea,  we  think,  than  has  ever  before  been 
presented  of  the  elements  and  proportions  of  the  Annapolis  training  and  its  adequacy  for  pre- 
paring men  fitted  to  uphold  the  naval  ascendancy  of  their  country. — The  Editors. 

WHAT  constitutes  an  efficient  Navy?  Not  ships,  guns  and  ma- 
chinery alone  or  even  chiefly,  but  thoroughly  trained, 
zealous  and  efficient  officers  and  men.  The  ships  of 
Cervera's  fleet  in  1898  were  considered  by  some  good  judges  to  be 
superior  to  those  commanded  by  Sampson,  yet  they  were  utterly 
wiped  out  in  a  few  hours.  What  are  the  vital  elements  of  personnel 
efficiency?  Good  engineers,  good  gunners,  and  good  seamen.  These 
are  the  men  we  must  have  if  the  Nation  is  to  derive  full  value  for  the 
millions  that  it  has  spent  and  is  spending  on  the  fleet. 

It  has  been  stated  so  often  that  it  is  becoming  trite,  but  it  is 
nevertheless  absolutely  true  that  a  war-ship  is  a  great  floating  ma- 
chine, and  obviously  the  men  who  can  maintain  its  efficiency  must 
be  skilled  in  the  knowledge  and  practice  of  handling  machinery;  in 
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other  words  they  must  be  engineers.  The  progress  in  naval  de- 
velopment has  been  such  that  apart  from  the  medical  and  the  account- 
ant officers,  all  others  spend  most  of  their  time  in  directing  men 
whose  chief  work  is  with  machinery  of  some  kind.  Even  guns  of 
small  calibre  are  intricate  mechanisms,  and  the  great  guns  with  their 
turrets  are  aggregations  of  machinery  of  a  very  powerful  and  compli- 
cated kind.  The  torpedoes  and  their  ancillaries  are  likewise  delicate 
and  complicated  machines.  When  we  come  to  submarines,  even  the 
air  for  respiration  may  depend  on  machinery.  These  are  all  men- 
tioned as  showing  how  thoroughly  the  work  which  has  always  been 
the  province  of  the  deck  officer  has  become  engineering  work.  It 
must  be  obvious,  therefore,  how  accurate  was  the  statement  of  Presi- 
dent Roosevelt  (when  Assistant  Secretary  of  the  Navy)  in  1897  that 
"  On  the  modern  war  vessel  every  officer  has  to  be  an  engineer 
whether  he  wants  to  or  not."  * 

The  supreme  importance  of  skilled  engineering  to  the  efficiency 
of  the  fleet  "  in  the  day  of  battle  and  the  week  afterward  "  being 
thus  established,  it  is  naturally  of  great  interest  to  know  what  effort 
is  made  at  Annapolis,  where  American  naval  officers  are  educated,  to 
give  them  suitable  instruction  in  engineering.  The  article  of  my  old 
friend  Commander  Worthington,  which  follows,  gives  a  great  deal  of 
valuable  information  on  this  point,  and  in  a  shape  which  enables  the 
whole  course  to  be  analyzed.  In  an  article  which  appeared  in  this 
Magazine  some  years  ago,  I  made  the  statement  that  Annapolis  had 
for  a  long  time  been  essentially  an  engineering  school,  and  the  tables 
of  Commander  Worthington's  article  show  this  in  the  strongest 
possible  manner.  It  is  of  great  importance  to  note  his  conclusion 
that  the  strictly  technical  courses  are  not  so  thorough,  or  rather  so 
complete,  as  the  corresponding  ones  in  the  technical  schools  of  the 
United  States.  This  is  partly  accounted  for  by  the  very  low  standard 
of  admission  as  compared  with  that  of  the  great  technical  schools, 
but  I  think  we  must  also  consider  that  a  wider  range  of  experience  is 
demanded.  We  demand  that  the  young  naval  officers  shall  have  a 
fair  knowledge  of  mechanical  and  electrical  engineering,  of  ordnance 
and  of  seamanship,  as  well  as  some  acquaintance  with  languages  and 
international  law. 

It  seems  to  me  that  Commander  W orthington  is  exactly  right  in  his 
idea  that  the  course  at  Annapolis  must  be  considered  as  elementary, 
to  be  supplemented  by  post-graduate  training.  It  is  desirable,  of 
course,  that  the  entrance  standards  should  be  raised  so  as  to  omit 
much  of  the  work  which  properly  belongs  to  the  preparatory  schools,. 
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thus  enabling  more  thorough  work  to  be  done  in  the  technical  courses  ; 
but  there  is  another  view  to  be  considered  also.  The  courses  in  the 
technical  schools  are  based  on  the  idea  that  every  graduate  will  be  a 
designer  or  constructor.  This  is  not  the  case  at  Annapolis.  The  vast 
majority  of  the  graduates  will  be  occupied  mainly  in  the  executive 
work  of  handling  and  repairing  machinery.  As  the  number  needed 
for  designing  and  building  is  small,  and  as  those  with  natural  aptitude 
for  this  kind  of  work  are  relatively  few,  it  seems  proper  that  the 
course  at  Annapolis  for  all  the  midshipmen  should  be  of  such  a  nature 
as  to  fit  them  for  the  executive  side  of  the  work,  when  properly 
supplemented  by  actual  experience  at  sea  and  at  the  yards,  leaving  the 
training  for  the  other  part  to  special  schools  or  courses,  as  is  now 
being  worked  out  in  a  tentative  way.  This  very  point  was  considered 
by  the  Personnel  Board  of  1897,  of  which  I  was  a  member,  and  I 
believe  it  was  largely  due  to  my  earnest  efforts  that  the  existing 
scheme  of  relying  for  designers  on  men  of  special  aptitude  was 
adopted,  rather  than  that  of  having  a  separate  corps  of  engineers  for 
designing  and  navy-yard  work,  as  was  suggested  by  some  other 
members. 

It  is  possible  that  some  naval  officers  may  be  inclined  to  think  that 
such  matters  as  naval  education  and  training  should  be  left  to  them 
to  settle,  and  that  discussion  o|  the  subject  by  civilians  is  an  inter- 
ference. Such  a  view,  if  held,  would  be  exceedingly  short-sighted. 
On  the  contrary,  it  is  to  the  best  interest  of  naval  officers  themselves 
as  well  of  greatest  importance  to  the  efficiency  of  the  fleet  that  there 
should  be  among  all  the  people  a  strong  and  intelligent  interest  in 
naval  affairs.  It  is  only  when  the  citizens  of  the  country  generally 
come  to  understand  how  much  is  required  of  their  naval  officers  in 
the  way  of  education  and  training  that  it  will  be  realized  how  badly 
underpaid  they  are:  If  it  is  not  realized  that  the  care  of  valuable 
ships  requires  highly  trained  officers,  there  will  be  many  (as  there 
are  now  some  men  in  Congress)  who  will  think  them  overpaid.  In 
matters  relating  to  engineering,  we  must  look  to  the  technical  press 
for  forming  public  opinion,  and,  in  my  judgment,  The  Engineering 
Magazine,  is  doing  a  real  service  to  the  Nation  and  to  the  Fleet  by 
its  sustained  and  intelligent  efforts  to  secure  the  highest  efficiency 
in  the  engineering  side  of  our  personnel. 


THE  UNITED  STATES  NAVAL  ACADEMY  AS  AN 
ENGINEERING  SCHOOL. 

By  Walter  F.  Worthington,  Commander,  U.  S.  N. 

The  editors  are  indebted  to  the  courtesy  of  Prof.  Philip  R.  Alger,  U.  S.  N.,  Secretary  and 
Treasurer  of  the  U.  S.  Naval  Institute,  for  access  to  the  photographs  from  which  the  illustrations 
of  Comdr.  Worthing  ton's  article  were  made. 

A FEW  months  be- 
fore the  pres- 
ent session  of 
Congress,  the  Secre- 
tary of  the  Navy 
appointed  a  board  of 
line  officers  on  the 
active  list,  presided 
over  by  the  Assistant 
Secretary,  to  examine 
into  the  requirements 
of  the  Navy  Depart- 
ment and  of  the  whole 
personnel  of  the  United 
States  Navy,  and  to  re- 
port what  changes,  if 
any,  should  be  made  in 
existing  laws. 

The  board  reported 
just  before  Congress 
met,  recommending 
many  radical  changes, 
but  made  no  sugges- 
tion toward  abandoning  the  amalgamation  feature  of  the  present  or- 
ganization, and  the  Secretary  of  the  Navy  approved  the  report  of  the 
board  with  the  exception  of  a  few  minor  details.  Moreover,  the 
President  sent  a  special  message  to  Congress  on  December  16,  1906, 
urging  that  a  bill  drawn  up  to  put  into  effect  the  recommendation  of 
the  board  be  passed.  It  may  therefore  be  assumed  that  no  change  of 
that  kind  will  be  made  at  least  for  years  to  come,  if  ever.  Under  the 
circumstances  it  will  be  of  interest  to  review  the  course  of  engineer- 
ing instruction  given  at  the  United  States  Naval  Academy  before  and 
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after  the  passage  of  the  present  personnel  bill,  to  see  what  place  it 
had,  and  has,  and  what  provision  is  made  to  secure  for  the  Navy  a 
sufficient  number  of  officers  with  the  requisite  natural  talent  and 
special  training  to  care  for  and  work  the  costly  machinery  with  which 
modern  battleships  are  fitted.  With  this  end  in  view  the  following 
tables  have  been  compiled  from  the  summaries  given  in  the  annual 
registers  of  the  United  States  Naval  Academy  from  1895  to  1907. 

This  time  divides  itself  naturally  into  three  periods,  viz.:  1895-99, 
when  a  small  section  of  the  first  class  of  cadets  was  called  the 
engineers'  division,  and  was  given  additional  instruction  in  steam 
engineering  during  the  last  year  at  the  Academy;  the  second  1  lod, 
from  1899  to  1903,  when  the  separate  engineers'  division  was 
abolished,  the  course  at  the  Academy  remaining  as  before — four 
years;  the  third  period,  from  1903  to  1907,  when,  owing  to  the 
scarcity  of  officers  in  the  Navy,  the  course  at  the  Academy  was 
reduced  from  4  to  2^/2  years. 

The  instruction  at  the  Academy  during  the  academic  year  is 
shown  in  Table  I,  "  studies,"  and  Table  II,  "  practical  exercises." 
The  instruction  at  the 
Academy  during  the 
summer  months  is 
shown  in  Table  III., 
while  Table  IV  shows 
the  number  and  kind  of 
ships  on  which  were 
embarked  that  part  of 
the  corps  of  midship- 
men (three  classes ) 
detailed  for  a  cruise. 

It  may  be  premised 
that  with  slight  varia- 
tions from  time  to  time, 
each  day,  except  Satur- 
day, is  divided  into 
three  study  periods  of 
two  hours  each,  and 
one  drill  period  of  one 
and  one-hal  f  hours, 
which  latter  is  omitted 
on  Wednesdays.  On 
Saturdays  there  is  one 
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Showing  Number  of  "Study  Periods"  during  the  Day  Devoted  to  all  Subjects,  by  all  Classes,  throughout  "Academic  Year'1 

NAVAL  STUDIES: 

1895-96 

1896-97 

1897-98  ; 

1898-99 

99-1900 

Combined 

1900-01 

1901-02 

1902-03 

1903-04 

1904-05 

1905-06 

1906-07 

Line 

Engr's 

Line 

Eugr's 
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Engr's 

Line 

Eugr's 

Line  Engr's 

Seamanship 
Navigation 
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4 
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4 
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10 
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7 

9 

14 

2 

14 

2 

14 

2 

14 

1 

15 

16 

13 

15 

10 

12 

12 

15 

ENGINEERING  STUDIES: 
Ordnance, 

Steam  Engineering 

Naval  Architecture 

Mechanical  Drawing 

Applied  Mechanics 

Physics  and  Chemistry 

Mathematics 

English  and  Law 

Languages 

Hygiene 

Engineering  Studies 
Naval  &  Engrng.  Comb. 

Ratio  Engrng.  Studies  ( 
to  Whole  No.  of  Studies  J 

8 

0 

8 

0 

8 

0 

8 

0 

6 

8 

8 

8 
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6 
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39 

35 

29 

29 

22 

22 

22 

28 

5 

5 

5 

5 

5 

5 

5 
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8 
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20 

18 

20 
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11 

11 

11 
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m% 
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m% 
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102 
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m% 
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study  period  from  8  to  10,  and  one  drill  period  from  10  to  12,  the  after- 
noon being  a  holiday.  During  the  day  one-half  of  each  study  period  is 
devoted  to  study  and  one-half  to  recitations,  so  that  the  number  of 
hours  per  week  devoted  to  recitations  in  any  subject  would  be  found 
by  dividing  the  number  of  study  periods  by  two.  The  evenings  each 
day  except  Saturday  are  devoted  to  study.  Four  weeks  make  the 
academic  month  and  four  months  the  academic  term.  Two"  terms 
make  the  academic  year,  at  the  end  of  which  studies  cease,  the  sum- 
mer cruise  and  summer  practical  work  begin,  and  continue  to 
September  1,  the  month  of  September  usually  being  a  holiday,  except 
for  the  midshipmen  who  entered  the  previous  June. 

It  must  be  noted  that  at  one  time  naval  construction  was  combined 
with  seamanship  and  later  transferred  to  the  marine  engineering  de- 
partment; mechanical  draughting  was  at  first  a  separate  department 
and  later  combined  with  marine  engineering.  Applied  mechanics  was 
for  a  time  a  separate  department,  then  for  two  years  (1 899-1 901) 
combined  with  marine  engineering,  then  later  separated  again. 

Taking  a  comprehensive  view  of  the  subject,  it  is  to  be  observed 
that  so  far  as  studies  are  concerned,  if  the  first  three  subjects,  viz.: 
Seamanship,  Navigation,  and  Ordnance,  were  omitted,  all  the  re- 
maining studies  would  be  just  what  was  necessary  for  any  engineer- 
ing school  educating  young  men  between  the  ages  of  15  and  20. 
Moreover,  the  subject  of  ordnance  is  a  special  branch  of  mechanical 
engineering,  and  its  study  fits  the  student  for  other  engineering  work 
rather  than  for  essentially  nautical  work.  This  being  the  case,  the 
periods  spent  on  seamanship  and  navigation  are  summed  up  separately 
from  the  periods  spent  on  the  other  studies,  and  it  is  seen  at  a  glance 
that  as  far  as  book  work  is  concerned  the  Naval  Academy  has  been 
principally  an  engineering  school  during  the  whole  time  under  con- 
sideration. It  may  be  added  that  the  same  conditions  as  exhibited  in 
the  year  1895  existed  for  some  years  prior  to  that  date.  From  1895 
to  1899  Table  I  shows  89.2  per  cent  of  time  devoted  to  engineering 
studies  in  the  case  of  the  line  cadets,  and  98.6  per  cent  in  the  case  of 
the  engineer  cadets.  When  the  classes  were  combined  the  effect 
at  first  was  evidently  to  cut  down  the  percentage  of  time  given  to 
engineering  studies,  but  this  percentage  was  raised  again  and  is  now 
the  same  as  it  formerly  was  for  the  line  cadets. 

Much  time  might  be  gained  for  technical  studies,  if  the  hours 
assigned  to  mathematics  and  English  were  reduced  by  raising  the 
requirements  of  the  entrance  examinations  in  these  two  subjects 
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Boats  under  Oars  &  Sails 

42 

42 

78 

78 

60 

73 
to 

37 

37 

*±4 

DO 

52 

04 

Signals 

9 

9 

36 

36 

39 

40 

10 

10 

9 

10 

10 

10 

Battery  Drill 

28 

28 

52 

36 

20 

80 

32 

32 

20 

20 

0 

Target,  Great  Guns 

12 

12 

48 

48 

48 

V4 

4* 

9J. 
4'k 

1  & 

lo 

18 

1  9 
14 

1  9 
14 

Target,  Machine  Guns 

4 

4 

16 

16 

16 

o 

u 

A 
U 

A 
U 

A 

u 

A 

u 

Target,  Small  Arms, 

17 

17 

68 

68 

55 

19 
14 

12 

1Q 

9A 
40 

33 

 oo  

33 

xJattie  Jjnii 

4 

4 

4 

4 

0 

24 

1  9 

14 

19 

8 

Q 

O 

12 

12 

Clear  Ship 

0 

0 

0 

0 

0 

4 

12 

12 

16 

8 

12 

12 

O/^l  1  1  CM  rkTI 

0 

0 

0 

0 

u 

12 

12 

o 

o 

0 

X^X  d^/  LiLdl  VlUILdflXtjU  Ov  Ill, 

15 

15 

60 

60 

70 

58 

15 

15 

56 

57 

54 

54 

A  l"t,i  1 1  ATV 

20 

20 

60 

80 

80 

80 

10 

10 

16 

32 

24 

24 

Battalion  Artillery 

40 

40 

52 

52 

32 

36 

44 

44 

16 

0 

0 

Landing  Party 

8 

8 

16 

16 

3 

3 

4 

School  of  Soldier 

0 

0 

0 

0 

q 

School  of  Company 

31 

31 

92 

92 

176 

164 

45 

45 

28 

36 

32 

32 

Battalion  Infantry 

48 

48 

36 

36 

04 

44 

44 

44 

44 

44 

36 

....  ol) 

Slri-rmid'h  "Drill 
CHI  rill  loll  ULxxl 

16 

16 

64 

64 

o 

Sword  Exercise 

45 

45 

180 

180 

159 

156 

40 

40 

33 

33 

33 

33 

Bayonet  JExercis© 

0 

0 

0 

0 

o 

3 

3 

3 

3 

2 

2 

Setting-up  Drill 

0 

0 

0 

0 

A 
U 

4 

2 

2 

o 

4 

2 

2 

4 

Deviation  Compass 

4 

4 

4 

4 

4 

4 

4 

A 
1 

A 
i 

3 

Q 

vrieai  VJtUZl  XJT1LL 

10 

10 

22 

22 

Navigation 

14 

14 

14 

14 

o 

o 

14 

14 

o 

o 

0 

*  Steam  Tactics 

22 

22 

22 

22 

70 

70 

70 

70 

64 

64 

16 

16 

40 

8 

14 

14 

*  Surveying 

10 

10 

10 

10 

0 

0 

10 

10 

0 

0 

0 

*  Steam  Engineering 

60 

t  208 

60 

t  208 

180 

t  283 

57 

t  195 

327 

167 

150 

150 

138 

130 

124 

124 

^Running  Steam  Launches 

9 

9 

9 

9 

37 

37 

37 

37 

32 

*  Electricity 

15 

15 

15 

15 

55 

55 

60 

60 

49 

38 

10 

10 

10 

10 

10 

10 

*  Chemistry 

0 

0 

0 

0 

0 

0 

*  Turret  Drill 

0 

0 

0 

0 

0 

0 

0 

18 

7 

7 

4 

5 

5 

5 

*  Torpedoes 

4 

0 

4 

16 

16 

0 

19 

15 

5 

5 

5 

15 

15 

15 

*  Gymnastics 

17 

17 

17 

17 

76 

76 

76 

76 

76 

68 

30 

30 

15 

14 

15 

15 

^Dancing 

18 

18 

18 

18 

36 

36 

36 

36 

36 

34 

18 

18 

19 

20 

16 

16 

TOTAL  during  Winter 
Engrng.     fc*  u 

692 
155 

289 
289 

692 
155 

289 

1675 
480 

557 

1549 
362 

474 

1612 
603 

1514 
404 

743 
246 

743 
246 

672 
231 

661 

202 

618 
199 

618 
199 

*NOTE:  Considered  here  as  Engineering  Practice  since  no  change  need  be  made  in  any  of  these  Exercises,  if  the  course  was  arranged  for  the 
Engineers  Division  only. 

f  NOTE:  Extra  Time  for  Engineering  Division  in  Steam  Engineering,  obtained  by  excusing  them  from  some  of  the  Naval  Drills.  if 


TABLE  II.      PRACTICAL  EXERCISES  DURING  THE  WINTER. 
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which  are  taught  in  the  public  schools  of  the  country.  The  objection 
to  doing  this  arises  from  the  fact  that  the  standard  of  the  public 
schools  is  higher  in  some  States  than  in  others,  and  if  the  standard 
for  admission  to  the  Academy  was  raised,  the  effect  would  be  to 
exclude  young  men  from  many  of  the  States,  who  with  plenty  of 
natural  talent  would  be  deficient  in  education.  In  order  that  the  Navy 
shall  be  a  truly  national  one,  it  is  highly  desirable  that  both  its 
officers  and  men  should  be  recruited  from  every  State  of  the  Union. 


MODEL  ROOM,   WEST  SIDE   OF   CENTRAL  WING. 


The  best  course  appears  to  be  to  give  post-graduate  instruction 
in  engineering.  This  may  be  done  by  detailing  graduates  of  the 
Naval  Academy  to  private  technical  schools,  or  by  assigning 
graduates  to  special  technical  work  under  the  direction  of  an  older 
officer.  This  latter  method  has  been  adopted  by  the  Navy  Depart- 
ment in  recent  years  and  appears  to  be  the  better  plan.  So  far  as  my 
observation  goes  any  defects  in  design  of  engineering  work  as  found 
in  the  Navy  do  not  come  from  lack  of  knowledge  of  mathematics  or 
physics,  but  rather  from  lack  of  experience  due  largely  to  the  fact 
that  few  ships  have  been  built  and  opportunities  for  designing,  build- 
ing, and  operating  machinery  have  consequently  been  insufficient. 
With  the  knowledge  of  mathematics  and  physics  possessed  by  the 
graduate  of  the  Academy  selected  from  the  upper  half  of  the  class,  he 
can  readily  take  up  any  branch  of  engineering  to  which  he  may  be 
assigned. 

With  regard  to  practical  exercises  (Table  II  and  III)  it  is  seen 
that  much  the  larger  part  of  the  time  is  given  to  such  as  are  essen- 
tially naval.   To  bring  this  out  clearly,  the  order  of  exercises  as  given 


Showing  Total  Number  of  Instructions  Given  in  all  Subjects,  to  all  Classes,  throughout  Summer  Months,  at  the  School. 


1895-96 

.1896-97 

1897-98 

1898-99 

'99-1900 

1900-01 

1901-02 

1902-03 

1903-04 

1904-05 

1905-06 

1906-07 

Line 

Engr's 

Line 

Engr's 

Line 

Engr's 

Line 

Engr's 

Line  &  Engr's 
Combined 

Boats,  under  Oars  &  Sails, 
Signals, 
Battery  Drill, 
School  of  Battery, 
Target,  Machine  Gun, 
Target,  Small  Arm, 
School  of  Soldier, 
Rigging  Loft, 
Setting-up  Drill, 
Seamanship, 
Ordnance  (Drill), 

*  Steam  Tactics, 

*  Steam  Engineering, 
*Running  Steam  Launches, 
*Gymnastics  &  Boxing, 
*Swimming, 

15 

15 

94 

94 

94 

190 

190 

99X 

64 

64 

64 

24 

5 

5 

10 

10 

10 

10 

5 

5 

10 

10 

24 

24 

0 

0 

112 

112 

112 

0 

0 

112 

112 

•  112 

171 

171 

0 

48 

48 

48 

60 

0 

0 

0 

0 

0 

0 

96 

96 

96 

36 

0 

o 

142^ 

96 

96 

96 

60 

0 

0 

0 

— r 

5 

59 

118 

0 

0 

190 

64 

64 

64 

48 

6 

6 

6 

6 

0 

0 

94 

94 

94 

94 

94 

95 

95 

95 

48 

48 

48 

60 

24 

24 

24 

24 

112 

112 

112 

112 

112 

171 

171 

0 

32 

32 

32 

48 

TOTAL  during  Summer 
TOTAL  during  Winter 
TOTAL  during  Year 

173 

114 

524 

524 

524 

627 

627 

5273€ 

448 

448 

448 

336 

692 

653 

1675 

1549 

1612 

1514 

743 

743 

672 

661 

618 

618 

865 

767 

2199 

2073 

2136 

2141 

1370 

12703^ 

1120 

1109 

1066 

954 

TOTAL  Engrng.in  Summer 
TOTAL  Engrng.  in  Winter 
TOTAL  Engrng.  in  Tear 

94 

153 

35 

35 

206 

206 

206 

206 

206 

266 

266 

285 

144 

144 

144 

156 

155 

289 

155 

289 

480 

557 

362 

474 

603 

404 

246 

246 

231 

202 

199 

199 

249 

442 

190 

324 

686 

763 

568 

680 

809 

670 

512 

531 

375 

346 

343 

355 

Whole.  12  months-^ 

28.7 

51.1 

24.7 

42.2 

31.2 

34.7 

27.4 

32.8 
J 

37.8 

31.2 

37,3 

41.8 

33.4 

31.2 

32.1 

37.2 
 ? 

Line  28.0  0  37.0  j6  33.5  f 

*NOTE:  Considered  here  as  Engineering  Practice  since  no  change  need  be  made  in  any 

 of  these  Exercises,  if  the  course  was  arranged  for  the  Engineers  Division  only.   The  Eng.  Magmh 
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AT  WORK  IN  THE  DRAUGHTING  ROOM, 

in  the  register  is  somewhat  changed  and  the  following  items  con- 
sidered to  be  engineering  practice  are  grouped  together :  Torpedoes, 
Steam,  Steam  Launches,  Steam  Tactics,  Electricity,  Turrets.  The 
exercises  of  dancing  and  gymnastics  are  equally  appropriate  to  either 
a  naval  or  engineering  school.  At  first  glance  it  appears  that  an  im- 
mense amount  of  time  is  devoted  to  these  naval  exercises.  It  must  be 
remembered  that  during  the  academic  year  this  time  is  at  the  latter 
part  of  the  day,  after  4  P.  M.,  when  some  kind  of  physical  exercise 
and  recreation  is  necessary,  and  on  Saturdays  when  students  at  other 
schools  would  be  engaged  in  playing  games.  Also  much  of  this  kind 
of  work  is  done  during  summer  when  little  else  could  be  done  on 
account  of  the  hot  weather. 

Examining  the  summary  at  the  bottom  of  Table  III  we  note  that 
the  percentage  of  time  assigned  to  engineering  exercises  for  the 
engineer  division  fell  gradually  from  51.1  per  cent  in  1895  to  32.8 
per  cent  in  1898.  Then  when  the  engineer  and  line  cadets  were 
amalgamated  the  percentage  rose  to  37.8  per  cent  in  1899  and  to  4^.8 
per  cent  in  1902,  almost  as  high  as  it  was  for  the  engineers  alone  in 
1896.  In  1903,  when  the  course  of  study  at  the  Academy  was  re- 
duced from  4  years  to  3^  years,  it  is  seen  that  the  percentage  of  time 
assigned  to  engineering  exercises  dropped  from  41.8  per  cent  to  33.4 
per  cent,  but  it  has  since  gradually  risen  to  37.2  per  cent,  which  is, 


THE  ENGINEERING  MAGAZINE. 


PART   OF  THE   COURSES   IN   PRACTICAL   SHOP  WORK. 

The  upper  view  shows  cadets  moulding  in  sand  in  the  iron  and  brass  foundry.    The  lower  view 
shows  work  at  the  forge. 


even  under  these  adverse  conditions,  greater  than  it  was  for  the 
engineers  alone  during  the  two  years  preceding  the  amalgamation. 

The  effect,  then,  of  amalgamation  at  the  Academy,  with  regard  to 
studies,  appears  to  have  been  to  drop  out  the  course  of  engineering 
previously  given  to  a  small  portion  of  the  first  class,  and  to  give  to 
the  whole  class  the  course  that  was  formerly  given  to  the  line  cadets. 
The  effect  with  regard  to  practical  exercises  was  to  omit  the  special 
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instruction  of  a  few,  but  to  increase  the  percentage  of  engineering 
instruction  for  the  whole  school  from  an  average  of  28  per  cent  prior 
to  the  amalgamation,  to  37.0  per  cent  the  next  four  years,  and  to  33.5 
per  cent  when  the  course  was  reduced  from  4  years  at  the  school  to 
2^/2  years.  Moreover,  in  the  autumn  of  1904  the  new  engineering 
building  was  completed  and  equipped  with  the  most  modern  tools, 
appliances,  and  models,  and  the  facilities  for  instruction  were  greatly 


VIEWS  IN  THE  MACHINE  SHOP,  SHOWING  THE  INDIVIDUAL  AND  GROUP  ELECTRIC 

DRIVING. 

The  general  view,  above,  shows  the  group-driving  system  and  bench  equipment.    The  lower 
best  illustrates  the  individual  driving  of  machine  tools. 
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improved.  Also,  as  seen  by  Table  IV,  at  that  date  the  coast  squad- 
ron of  battleships,  cruisers,  and  destroyers,  began  to  be  utilized  for 
the  instruction  of  midshipmen,  and  it  may  be  fairly  concluded  that 
the  practical  instruction  on  shipboard  is  now  far  better  than  it  ever 
was  before,  for  either  midshipmen  or  engineers. 

TABLE  IV. 

Ships  Used  For  Practical  Instruction  of  Midshipmen  on  Summer 
Cruise,  June  10  to  September  i. 


o  j  i  Wooden  Sailing  Vessel, 
1895  1  1  Modern  Steel  Gunboat. 


Wooden  Sailing  Vessel, 
Modern  Steel  Gunboat. 


1904 


o     /  '1  Wooden  Sailing  Vessel, 
J*97  \  1  Old  Tug  Boat. 

1 Instead  of  practice  cruise  about 
half  of  the  midshipmen  were 
detailed  on  vessels  engaged 
in  War  with  Spain. 

«     J  1  Wooden  Sailing  Vessel, 

\  1  Modern  Composite  Gunboat. 


/  1  Sailing  Gunboat, 

\  1  Modern  Steam  Gunboat. 

1st  class, 


i9°5 


1900 


/  1  Modern  Battleship 
1901  \  1  Sailing  Gunboat. 


/  1  Modern  Battleship,  1st  class, 
1902  \  1  Sailing  Gunboat. 


1906 


1903 


Modern  Battleship,  1st  class, 
Modern  Battleship,  2d  class, 
Modern  Monitors, 
Torpedo  Boat  Destroyers, 
Old  Wooden  Sailing  Frigate, 
with  modern  auxiliary  steam 
power, 

Sailing  Gunboat  with  modern 
auxiliary  steam  power. 

Modern  Battleship,  2d  class 
Modern  Monitors, 
Old  Monitor, 
Cruiser,  2d  class, 
Cruiser,  3d  class, 
Torpedo  Boat  Destroyers, 
Old  Wooden  Sailing  Frigate 
with  modern  auxiliary  steam 
power, 

Sailing  Gunboat  with  modern 
auxiliary  steam  power. 

Cruiser,  2d  class, 
Protected  Cruisers,  3d  class, 
Modern  Monitors, 
.Sailing  Gunboat  with  modern 
auxiliary  steam  power. 


Modern  Battleship,  1st  class, 
Old  Wooden  Sailing  Frigate 
with  modern  auxiliary  steam 
power. 

Sailing  Gunboat  with  modern 
auxiliary  steam  power. 

Table  IV  shows  that  as  the  number  of  modern  ships  in  the  Navy 

has  been  increasing  since  1895,  the  number  available  and  used  at 

the  Academy  has  also  increased,  and  is  now  all  that  could  be  desired. 

The  ships  take  three  out  of  the  four  classes — formerly,  the  1st,  3d, 

and  4th  class;  latterly,  the  1st,  2d,  and  3d  class — leaving  the  4th  class 

at  the  Academy  for  practical  work.    The  present  system  makes  it 

possible  to  give  the  4th  class  practical  exercises  from  their  date  of 

entry,  May  20,  to  the  beginning  of  the  school  term,  October  1.  The 

summer  cruise  lasts  for  about  two  and  one-half  months,  and  the  work 

is  eminently  practical  and  calculated  to  interest  the  midshipmen  in 

their  studies  and  to  emphasize  the  relative  importance  of  the  same, 

and  to  lead  their  thoughts  towards  those  subjects  which  pertain  es- 
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SHOP  BUILDING  FOR  DEPARTMENT  OF  MARINE  ENGINEERING  AND  NAVAL  CONSTRUCTION.      UNITED   STATES  NAVAL 
ACADEMY,  ANNAPOLIS,  MD.      SCALE  APPROXIMATELY  1:235. 
By  courtesy  of  Ernest  Flagg,  Architect. 
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CROSS   SECTION   OF   SHOP   BUILDING,  ANNAPOLIS. 
By  courtesy  of  Ernest  Flagg,  Architect. 


pecially  to  their  profession.  The  instruction  covers  all  the  mechanism 
in  the  ship  and  is  necessarily  largely  engineering  work. 

The  foregoing  tables  and  remarks  explain  as  fully  as  can  be  done 
within  the  limits  of  a  magazine  article  the  state  of  engineering  at 
the  United  States  Naval  Academy.  Those  who  wish  to  go  further 
into  the  subject  can  refer  to  the  "  Annual  Register,  United  States 
Naval  Academy,"  which  explains  in  detail  exactly  what  instruction 
is  given  under  the  various  headings  mentioned.  From  the  same  data 
different  readers  will  naturally  draw  their  own  inferences.  *  My  own 
conclusions  are  as  follows : — 

1.  — The  United  States  Naval  Academy  is  today,  and  has  been  for 
the  past  twelve  or  fifteen  years,  a  good  school  for  elementary 
mechanical  engineering,  for  students  between  the  ages  of  15  and 
20  years. 

2.  — It  does  not  provide  as  thorough  a  course  in  the  technical 
branches  of  engineering  as  is  to  be  found  in  the  leading  technical 
universities  of  the  United  States. 

3.  — Taking  into  consideration  the  number,  variety,  and  interesting 
character  of  the  practical  exercises,  the  fact  that  every  student  is 


LONGITUDINAL   SECTION   OF   SHOP   BUILDING,  ANNAPOLIS 
By  courtesy  of  Ernest  Flagg,  Architect 
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MODEL  ROOM,  EAST  WING. 


required  to  participate,  and  the  further  fact  that  every  one  of  these 
exercises  is  under  the  direction  and  control  of  a  responsible  and 
competent  officer,  that  any  student  found  physically  defective  from 
any  cause  is  dropped,  it  is  highly  probable  that  every  member  of  a 
graduating  class  is  better  equipped  physically  for  the  battle  of  life 
than  any  class  of  a  corresponding  age  from  any  other  school  in  the 
country,  except  of  course  the  Military  Academy,  where  the  conditions 
are  quite  similar.  Considering  the  importance  of  a  well  rounded 
physical  development  to  the  engineer  as  compared  to  that  required 
by  those  engaged  in  the  more  sedentary  professions,  such  as  the 
lawyers,  doctors,  ministers,  professors,  etc.,  one  might  well  expect 
that  the  Academy  graduate  at  the  end  of  a  term  -of  years  after 
graduation  would  rank  high  among  engineers  of  his  own  age  from 
other  schools,  no  matter  what  branch  of  the  work  he  might  take  up. 


THE  PLANNING  AND  CONSTRUCTION  OF  THE 
POWER  PLANT. 


By  A.  E.  Dixon. 
VII.    DESIGN  AND  ARRANGEMENT  OF  THE  CENTRAL-STATION  BUILDING. 

;  Mr.  Dixon's  series  began  in  September,  1906,  and  has  taken  up  successively  location,  fuel! 
storage,  boilers  and  draft,  water  supply,  main  and  auxiliary  machinery,  and  gas  producers  and 
engines.    With  this  issue  his  articles  are  brought  to  a  close  for  the  present. — THE  EDITORS.  ; 

S OME  time  since,  the  editor  of  the  Street  Railway  Journal  aptly; 
classified  the  prevailing  type  of  power-plant  architecture  as  that 
j'  "  of  the  shoe  box  crowned  with  a  piece  of  stove  pipe  " ;  and 
while  there  are  a  few  exceptions  to  this  rule,  it  is  to  be  regretted  that 
in  the  attempt  to  save  a  few  dollars  one  of  the  fagades  is  usually  en- 
tirely ruined  by  the  type  of  coal-handling  plant  adopted.  The  majority 
of  these  plants  are  located  on  the  water  front  and  arranged  to  receive 
their  fuel  from  boats,  and  from  this  fact  the  coal  tower  is  the  most 
conspicuous  element — in  some  cases  to  such  an  extent  that  it  entirely 
overpowers  the  main  building  and  conveys  the  impression  that  there 
is  a  coal-handling  plant  with  a  power-house  annex.  While  it  is  essen- 
tial that  there  should  be  a  coal-handling  plant,  it  is  at  the  same  time 
possible  to  design  a  structure  which  will  harmonize  with  the  main 
building  without  in  any  way  interfering  with  its  usefulness ;  neces- 
sarily such  a  structure  cannot  be  erected  for  the  same  cost  as  naked 
structural  steel  supporting  a  few  corrugated-iron  sheathed  shanties ; 
to  offset  this  the  expenses  of  upkeep  on  the  structure  would  be 
reduced. 

The  design  of  the  main  building  and  of  its  framing  depends  upon 
the  layout  of  the  plant  adopted,  and  this  in  turn  hinges  on  the  types 
of  apparatus  selected  for  the  generation  of  steam  and  electricity.  The 
"  unit  system  "  pf  design  for  the  mechanical  installation  permits  the 
same  system  to  be  used  in  the  design  of  the  steel  frame  for  the  super- 
structure, which  preferably  is  of  the  self-supporting  type.  The  out- 
side walls  and  the  division  wall  can  be  supported  by  the  steel  frame, 
if  desired,  but  for  structures  of  the  (comparatively)  moderate  height 
required  for  power-house  purposes  it  is  better  practice  to  design  the 
walls  to  support  themselves.  A  much  better  effect  is  also  gained  in 
those  cases  where  the  two  sections  of  the  building  are  of  the  same 
height,  pavilions  being  used  at  the  corners  to  break  the  monotonous 
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BOILER  HOUSE,   TURBINE    STATION   OF  THE  EDISON  ELECTRIC  ILLUMINATING 

CO.,  BOSTON. 
By  courtesy  of  J.  E.  Moultrop,  M.  E. 


straight  lines;  if  the  building  is  of  great  length  intermediate  pavilions 
can  be  used;  a  small  reveal  at  the  pavilions  is  also  of  use  for  the 
purpose  of  emphasizing  them.  The  lower  portion  of  the  wall  can  be 
designed  to  form  a  sort  of  a  pediment  with  a  terra-cotta  water  table, 
or  this  portion  of  the  wall  can  be  of  a  different  material.  Terra  cotta 
also  serves  a  useful  purpose  in  forming  a  coping  for  the  parapet  and 
for  the  cornice,  of  if  more  desirable  the  wall  can  be  corbelled  out  to 
form  the  cornice.  With  regard  to  material,  a  good  quality  of  re- 
pressed brick  can  usually  be  obtained  for  a  reasonable  price  and  is  in 
the  long  run  less  expensive  than  common  brick,  owing  to  the  fact 
that  it  is  not  so  porous.  Perforated  vitrified  brick  can  be  used  for  the 
backing,  and  have  the  advantage  of  being,  lighter  and  stronger  than 
common  clay  brick. 

The  concrete  building  block  has  made  its  appearance  as  a  wall 
material  and  has  some  good  qualities ;  it  is  a  new  material  and  should 
be  watched  with  interest.  A  few  buildings  have  been  erected  with 
concrete  walls  made  in  forms  built  in  place,  and  where  the  structure 
has  a  number  of  bays  exactly  alike  the  amount  of  form  work  is 
reduced  to  a  minimum. 

One  of  the  uncompromising  features  of  the  power  house  is  its 
chimneys.    When  these  arise  from  the  center  of  a  peaked  roof,  as  in 
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the  case  of  those  of  the  West  59th  Street  plant  of  the  Interborough 
Rapid  Transit  Co.,  the  building  appears  to  act  as  a  pedestal  for  them 
without  it  being  dwarfed.  The  architectural  effect  is  not  attained, 
however,  when  the  chimneys  are  located  close  to  the  walls  of  the 
building  or  when  a  number  of  them  are  used.  In  power-house  design, 
however,  it  is  the  results  attained  from  the  completed  machine  which 
must  be  considered ;  and  while  a  good  architectural  effect  is  to  be 
desired,  the  efficiency  of  the  plant  cannot  be  sacrificed  to  gain  it. 

For  the  interior  finish  of  the  walls  a  light  colored  pressed  brick 
has  many  advantages,  and  such  a  finish,  unlike  a  coat  of  paint,  never 
requires  renewal.  If  desired  the  monotony  of  the  surface  can  be 
broken  by  panels  outlined  by  brick  of  a  contrasting  color.  An  en- 
amelled tile  wainscote,  four  or  five  feet  in  height,  is  advantageous  at 
each  floor  for  the  reason  that  its  surface  is  easy  to  keep  clean  and  it 
cannot  absorb  grease  from  the  overalls  of  workmen  who  will  from 
time  to  time  lean  up  against  it.  Pilasters  can  be  used  to  conceal  the 
building  columns,  and  a  cornice  constructed  just  below  the  crane 
girders  which  will  greatly  improve  the  appearance  of  the  room.  The 
crane  girders  and  roof  trusses  can  be  enclosed  with  wire  lathing  and 
plastered.  The  boiler  room  in  many  plants  appears  raw  and  un- 
finished as  compared  with  the  operating  room,  often  giving  the 
impression  that  so  much  had  been  expended  upon  other  portions  of 
the  building  that  it  had  been  found  necessary  to  economize  on  this 
part,  to  which  comparatively  few  visitors  are  admitted. 

Daylight  is  the  cheapest  form  of  illumination  and  the  more  of  it 
that  can  be  admitted  the  better;  for  this  reason  the  main  windows 
should  be  as  large  as  possible,  both  in  height  and  width.  Where 
exposed  at  any  time  to  the  direct  rays  of  the  sun,  rough  surface  or 
translucent  glass  should  be  used,  and  wire  glass  owing  to  its  ad- 
vantages as  a  fire  retardent  should  be  used  in  all  cases  where  the 
structure  is  exposed  to  danger  from  surrounding  buildings;  in  any 
case  wire  glass  is  preferable  to  plain  glass.  Metal  window  sashes 
and  frames  are  also  necessary  for  fire  protection,  and  suitable  operat- 
ing devices  should  be  employed  for  their  opening  and  closing.  Some 
of  the  mechanical  arrangements  used  for  this  purpose  become 
chronically  out  of  order  in  a  short  time  after  their  installation,  and 
while  a  device  of  this  character  is  but  a  small  item  in  the  entire 
structure,  it  may  be  the  cause  of  windows  being  permanently  left 
open  and  an  excessive  amount  of  steam  being  used  for  heating  pur- 
pose, in  preference  to  the  closing  of  such  sashes  as  are  not  needed  for 
ventilating  purposes.    The  cast-iron  window  frames,  which  are  often 
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GENERAL  VIEW  OF  POWER  STATION  AND  ASH  TOWER,  LONG  ISLAND  CITY  PLANT 

OF  THE  P.  N.  Y.  &  L.  I.  RAILWAY. 

By  courtesy  of  George  Gibbs,  Engineer  E.  E. 

used  in  power  plants,  require  careful  fitting  to  insure  tightness,  and 
in  many  cases  it  is  necessary  to  use  a  rubber  gasket  to  get  this  result. 
In  some  windows,  particularly  those  in  the  locker  rooms,  offices,  etc., 
it  may  be  necessary  to  use  a  double  sash  in  order  to  avoid  draughts 
and  the  trouble  occasioned  by  rain  or  snow  driving  in  around  the 
movable  sashes  in  metal-framed  windows. 

Skylights  furnish  a  very  desirable  means  of  supplying  light,  par- 
ticularly for  the  operating  floor,  and  can  be  placed  in  every  other  bay, 
or  the  entire  roof  can  be  glazed.  They  must  be  so  designed  that  the 
water  of  condensation  can  be  taken  care  of  by  gutters  and  drains, 
for  the  drip  might  ruin  an  expensive  electrical  generator. 

For  the  purposes  of  ventilation  a  monitor  is  usually  provided  over 
both  the  operating  and  boiler  rooms ;  over  the  operating  room  glazed 
sashes  opening  on  pivots  are  usually  provided,  while  over  the  boiler 
room  this  structure  houses  the  machinery  for  distributing  coal  to  the 
bunkers  and  in  some  cases  only  alternate  bays  are  glazed,  the  others 
containing  fixed  louvres. 

Spanish  roll  tile  roofing  has  been  used  on  some  prominent  plants 
set  on  book  tile  carried  by  "  T  "  irons  supported  by  the  purlins.  Re- 
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inforced-concrete  slabs  are  just  as  efficient  as  the  book  tile,  and  with 
this  construction  a  coat  of  mortar  is  not  required  on  the  lower  surface 
to  secure  a  uniform  finish.  Standing-seam  copper  roofing  is  very 
durable  and  soon  acquires  a  uniform  coating  of  oxide  ;  this  roof  is  not 
as  expensive  as  the  tile  finish  but  is  probably  just  as  durable. 

In  the  design  of  platforms  and  walkways  there  are  often  fixed 
limits  to  be  considered,  owing  to  such  matters  being  left  out  of  the 
reckoning  until  the  last  minute,  with  the  result  that  there  are  many 
places  with  very  close  clearances.  The  boiler-room  walks  must  be  so. 
arranged  that  all  of  the  valves  can  be  reached  without  the  necessity 
of  walking  on  the  pipes.  Light  iron  gratings  carried  by  channel- 
iron  stringers  make  a  good  structure,  the  top  of  the  grating  being 
preferably  below  the  top  of  the  channel,  which  thus  forms  a  sort  of  a 
curb  to  prevent  things  being  kicked  over  the  edge  accidentally.  This 
curb  should  be  used  around  the  edges  of  all  machinery  platforms  and 
galleries  for  the  same  reason,  as  a  bolt  or  a  wrench  disappearing  over 
the  edge  at  an  inopportune  time  or  place  may  cause  serious  damage. 
It  is  also  advisable  to  provide  curbs  at  stairway  hatches  and  the  edge 
of  galleries  forming  parts  of  the  building  in  order  to  prevent  wash 
water  from  the  floors  going  over  the  edge ;  these  latter  curbs  can  be 
arranged  for  in  the  design  of  the  steel  frame  of  the  building. 


FISK    STREET    POWER    STATION    OF    THE    COMMONWEALTH    ELECTRIC  CO., 

CHICAGO,  ILL. 

By  courtesy  of  John  F.  Gilchrist,  assistant  to  the  president. 
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Concrete  slabs  and  arches  have  to  a  large  extent  replaced  the 
earlier  floor  construction  of  porous  or  hard-clay  hollow  tile,  which  in 
turn  had  superseded  the  brick  arch.  The  floor  finish  can  be  colored 
so  that  the  drippings  of  oil  will  not  be  conspicuous  and  a  smooth  hard 
surface  is  desirable.  The  sanitary  curve  should  be  used  at 'all  re- 
entrant corners,  and  all  pipes  passing  through  the  floor  should  be 
surrounded  by  suitable  thimbles  of  cast  iron  to  protect  their  covering 
from  wash  water.  Drainage  slopes  should  also  be  arranged  with 
floor  drains  so  that  as  far  as  possible  water  will  run  off. 

The  main  passageways  of  the  building  and  the  stairs  should  not 
be  narrower  than  five  feet,  a  greater  width  being  used  where  possible. 
The  stairs  should  be  as  straight  as  possible,  for  the  reason  that  it  is 
often  necessary  to  carry  pipes  or  other  long  pieces  from  place  to  place 
and  this  is  a  matter  of  difficulty  with  narrow  or  crooked  passages. 
Ladders  should  be  eighteen  inches  wide  with  the  rungs  one  foot  apart. 
The  stairs  to  galleries  on  the  machines  should  be  from  two  feet  to 
two  feet  six  inches  wide.  In  the  proportioning  of  the  ratio  of  riser 
to  tread  in  all  stairways  the  best  results  will  be  attained  by  the  follow- 
ing formula :  tread  -f-  twice  the  riser  —  24  or  25  inches.  Any  inter- 
mediate figure  between  24  and  25  which  satisfies  the  equation  gives 
good  results.  Slate  stair  treads  are  more  durable  than  marble,  but 
are  not  as  handsome;  the  risers  can  be  of  cast  iron  and  the  stringers 
may  be  of  either  iron  or  steel.  Cast-iron  treads  with  a  diamond- 
pattern  surface  are  generally  used  for  the  unimportant  stairs  and 
those  to  the  machine  galleries  and  the  risers  are  omitted. 

The  main  doorways  to  the  bfciler  and  operating  room  should  be  of 
sufficient  size  to  admit  running  railroad  cars  into  the  building  where 
they  can  be  unloaded  by  the  crane;  and  the  floor  of  the  building 
should  be  designed  to  permit  this.  The  main  entrance  doors  should 
open  into  a  small  lobby  or  vestibule  and  facilities  should  be  provided 
for  an  attendant  at  this  point  to  receive  visitors.  The  elevator  and 
stairway  leading  to  the  office  and  visitors'  gallery  should  be  at  this 
point  also. 

In  the  Long  Island  City  power  house  of  the  Pennsylvania,  New 
York  and  Long  Island  R.  R.  Company  an  elevator  has  been  installed 
in  the  boiler  room  (with  a  pass-key  control)  reaching  the  top  of  the 
coal  bunker;  in  most  plants  this  point  can  only  be  reached  by  steep 
ladder-like  stairways,  which  must  be  climbed  a  number  of  times  a  day 
on  those  occasions  when  the  heating  of  the  eoal  must  be  watched  in 
order  to  prevent  a  bunker  fire  getting  started. 

In  the  question  of  small  conveniences  many  plants  are  lacking, 
the  lockers  provided  for  the  employees  often  being  so  small  that  it  is 
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impossible  to  hang  up  a  winter  overcoat  in  them  and  a  suit  of  clothes, 
The  better  class  of  employees  like  to  make  a  complete  change  before 
going  home  and  suitable  accommodations  for  this  purpose  are  a  good 
investment.  In  many  cases  the  locker  rooms  are  so  small  that  there  is 
hardly  any  room  in  the  passages  and  the  men  have  to  change  in  relays 
and  are  more  or  less  in  one  another's  way.  The  best  plan  gives  each 
man  two  lockers,  one  for  his  working,  the- other  for  his  street  clothes, 
permitting  him  to  get  out  of  his  working  clothes  and  use  the  wash 
room  before  putting  on  his  street  clothes ;  and  with  this  arrangement 
his  street  clothes  do  not  get  soiled  by  contact  with  the  working  clothes. 

In  the  fitting  up  of  the  wash  rooms  and  toilets  marble  is  often 
used;  an  equally  good  effect  can  be  gained  by  white  enamelled  slate 
or  metal.  Necessarily  the  fittings  should  be  of  first-class  quality  as 
the  cheaper  grades  of  plumbing  . give  more  or  less  trouble;  both 
shower  and  tub  baths  should  be  provided  and  other  facilities  sufficient 
to  accommodate  the  usual  force  employed. 

With  regard  to  the  steel  frame  for  the  building,  there  is  com- 
paratively little  to  say;  it  should  be  designed  according  to  the  best 
practice  in  structural  lines;  the  sections  should  be  open  ones, 
accessible  for  repairs  and  painting.  Box  or  closed  sections  should 
not  be  permitted.  The  bracing,  as  far  as  possible,  particularly  in  the 
boiler-room  basement,  should  be  portal  bracing ;  where  cross  or  "  X  " 
bracing  cannot  be  avoided  portal-braced  panels  should  be  introduced 
at  intervals  to  provide  passage  ways.  As  a  general  rule  "  X  "  bracing 
should  not  be  permitted  except  in  locations  where  it  will  be  encased 
in  a  partition.  In  many  steel  structures  the  columns  rest  on  and  are 
bolted  to  a  grill  supported  by  the  foundation;  in  power  houses  the 
columns  should  be  secured  to  the  foundations  by  suitable  anchor  bolts. 

The  foundation  is  the  most  important  portion  of  the  power  plant, 
and  where  rock  or  other  solid  bottom  can  be  reached  in  a  reasonable 
distance  the  foundations  should  be  carried  down  to  it.  In  most  cases 
these  plants  are  located  on  made  or  filled  land ;  isolated  piers  in  such 
cases  are  liable  to  unequal  settlement;  in  addition  there  is  always  the 
uncertainty  in  regard  to  future  development  which  may  make  neces- 
sary radical  changes  in  the  distribution  of  the  loads ;  for  this  reason 
the  mat  foundation  which  insures  equal  settlement  and  permits  the 
loads  to  be  shifted  around  as  may  be  desired  is  the  one  most  suitable 
for  a  power  plant.  In  this  latter  method  the  area  of  the  site  is  filled 
with  piles  at  practically  uniform  spacing,  which  are  then  capped  with 
a  monolithic  mass  of  concrete.  Timber  piles  have  been  exclusively 
used  for  heavy  loads,  until  lately  the  concrete  pile  has  been  employed 
in  some  cases.    Where  they  are  always  wet  and  protected  from  the 
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teredo  timber  piles  are  very  durable.  In  some  cases  the  ground-water 
line  fluctuates  between  wide  limits,  and  in  such  cases  timber  will  rot 
out  very  rapidly  and  cause  trouble;  for  this  reason  considerable 
knowledge  of  local  conditions  should  be  acquired  before  the  point  of 
cut  off  is  determined ;  in  such  locations  the  concrete  pile  will  probably 
reduce  the  cost  of  the  foundation  required. 

In  the  dark  ages  it  was  considered  impossible  to  set  a  machine  on 
a  rigid  foundation,  and  heavy  timbers  were  often  used  to  act  as 
cushions ;  later  someone  found  the  machine  worked  better  when  the 
timbers  were  omitted.  Another  relic  is  the  use  of  cap  stones  between 
the  foundation  and  the  machine,  presumably  to  act  as  a  bearing  plate ; 
the  base  of  the  machine  furnishes  sufficient  bearing  surface  to  make 
such  stonework  unnecessary,  and  it  is  merely  a  holdover  from  the 
time  when  such  foundations  were  laid  up  in  rubble  masonry.  Stone 
foundations  were  succeeded  by  those  of  brick  laid  up  in  cement  and 
concrete  has  now  become  the  usual  material  for  foundations.  Con- 
crete can  be  given  a  very  smooth  surface,  and  when  the  corners  are 
well  rounded  and  a  slight  batter  given  to  the  sides  it  makes  a  very 
good  looking  foundation;  if  care  is  taken  in  the  construction  it  is 
entirely  possible  to  prevent  the  formation  of  the  fine  surface  cracks. 

The  first  step  in  the  design  of  the  power  plant  is  the  determination 
of  the  load  curve,  which  for  a  new  project  involves  much  study  of 
local  conditions.  For  a  plant  to  supply  power  for  a  railroad  or  tram- 
way, time  speed  curves  must  be  computed  on  a  schedule  to  suit  the 
case  and  an  allowance  must  be  made  for  the  amount  of  current  re- 
quired to  heat  and  light  the  cars;  as  every  curve  and  grade  has  its 
effect  upon  the  result  a  great  deal  of  computing  is  required  to  deter- 
mine the  curve.  For  plants  having  only  a  light  and  power  load,  the 
number  of  customers  and  their  requirements  are  secured  by  the  pre- 
liminary canvass  and  the  public-lighting  requirements  form  the  basis 
from  which  the  load  curve  is  arrived  at ;  for  some  cases  a  combination 
of  both  methods  will  be  used.  The  transmission  and  other  conversion 
losses  are  of  course  added  to  the  net  requirements,  as  well  as  an 
increment  to  cover  the  probable  increase  in  service  for  a  term  of 
years.  A  small  plant  does  not  involve  and  would  not  be  justified  in 
going  as  deeply  into  this  matter  as  is  necessary  for  large  plants. 
Where  an  extension  is  to  be  made  to  an  existing  plant,  or  to  centralize 
the  generating  system  of  a  corporation  having  a  number  of  small 
out-of-date  plants,  the  existing  load  curves  are  known.  The  in- 
crement of  growth  usually  made  is  supposed  to  be  sufficient  to  cover 
the  probable  increase  for  five  years  or  so,  and  in  many  cases  it  works 
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out  so  that  the  plant  is  loaded  very  nearly  to  its  capacity  when  com- 
pleted and  is  over-loaded  long  before  it  should  be  according  to  theory. 

From  the  load  curve  is  determined  the  capacity  of  the  plant  and 
the  proper  size  to  be  adopted  for  its  units.  The  layout  or  arrange- 
ment of  the  plant  depends  upon  many  considerations ;  the  generators 
and  type  of  prime  mover,  the  size  of  boilers,  the  auxiliary  machinery, 
the  site  selected,  and  the  location  of  the  tracks  or  waterways  by  which 
fuel  is  to  be  received,  etc. 

A  favored  layout  is'  the  unit  system,  by  which,  in  effect,  the  plant 
consists  of  a  number  of  separate  plants  with  uniform  equipment 
erected  side  by  side ;  this  system  has  many  advantages  and  a  few  dis- 
advantages and  has  been  adopted  in  a  number  of  prominent  generat- 
ing stations.  In  some  few  cases  the  building  and  sub-foundations 
have  been  completed  for  one  or  two  units  similar  to  those  used  in  the 
primary  installation;  this  plan,  while  it  permits  of  the  extension  of 
the  plant  in  record  time,  practically  ties  the  operating  company  up  to  a 
particular  design  and  make  of  machinery;  later  developments  in  the 
art  may  prove  such  a  preliminary  an  expensive  mistake.  In  the  unit 
system  the  steam  piping  is  usually  so  arranged  that  the  adjoining  units 
are  cross  connected  and  each  can  be  operated  with  the  boilers  normally 
assigned  to  the  other  unit;  on  the  condenser  end  each  unit  is  inde- 
pendent, and  the  question  arises  if  such  an  arrangement  is  the  best 
that  can  be  devised,  particularly  with  the  large  units  installed  in  many 
modern  plants,  and  with  steam  turbines.  In  the  endeavor  to  get  the 
condenser  as  close  as  possible  to  the  low-pressure  end  of  the  ma- 
chine no  means  have  been  provided  to  cut  the  condenser  off  when 
running  free-exhaust,  and  in  some  cases  the  exhaust  steam  must  pass 
through  the  condenser  to  reach  the  atmospheric  exhaust  pipe.  This 
last  arrangement  makes  it  necessary  to  shut  down  the  main  generating 
unit  whenever  any  condenser  repairs  have  to  be  made. 

The  high  vacuum  required  by  steam-turbine  plants  can  be  obtained 
as  well  with  one  type  of  condenser  as  with  another,  provided  the  air 
and  circulating  pumps  as  well  as  the  condenser  are  designed  for  such 
work.  It  is  desirable  that  the  number  of  joints  in  the  vacuum  sys- 
tem should  be  as  few  as  possible,"  and  for  this  reason  cut-off  valves 
between  the  condenser  and  turbine  are  in  most  cases  omitted,  making 
the  condenser  practically  an  integral  portion  of  the  unit.  Individual 
surface  condensers  have  been  used  in  turbine  plants  in  order  to  reduce 
the  water  bill  and  the  saving  possible  in  this  item  justifies  a  very 
large  investment  in  condensing  facilities.  Central  surface-condensing 
plant  has  not  been  used  to  any  extent,  though  central  barometric 
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condensers  have  proved  successful.  There  might  be  advantages  in 
inter-connecting  surface  condensers  and  dry  vacuum  pumps  as  these 
portions  of  the  condensing  equipment  often  give  some  trouble;  the 
advisability  of  this  added  complication  would  depend  upon  its  value 
as  a  preventive  of  shut  downs,,  and  much  would  depend  upon  Icoal 
conditions. 

Comparison  of  the  Floor  Area  and  Volume  of  Building[Occupied  by 
Some  Recent  Power  Plants. 

No.  of 
floors  of 
boilers, 
two  rows 
per  floor. 


Sq.  ft. 

Cu.  ft. 

per 

per 

k.  w. 

k.  w. 

1.36 

119. 0 

1.32 

102.3 

2 . 06 

200 . 0 

2.32 

•  250.0 

1.36 

138.0 

1 . 27 

170. 0 

1.88 

134.0 

0 . 96 

112 . 0 

0.80 

108 . 0 

2-45' 

146 . 0 

2 . 40 

139.0 

2-95 

237.0 

Prime  Mover. 


Parsons  Turbine 
Curtis 

Reciprocating  Engine 

Parsons  Turbine 
Reciprocating  Engine 


Turbine 
Curtis  Turbine 


Name  of  Plant. 

Long  Island  City,  N.  Y., 
Port  Morris,  N.  Y., 
Manhattan,  N.  Y., 
Rapid  Transit,  N.  Y., 
Chelsea,  London, 
Metropolitan,  N.  Y., 
Kingsbridge,  N.  Y., 
Waterside,  Old,  N.  Y., 
Waterside,  New,  N.  Y., 
Boston  Edison  Co.,  Mass 
Fisk  St.,  Chicago,  111., 

Bow  Plant,  London,  2.95       237.0     Reciprocating  Engine 

The  arrangement  of  the  various  machines  should  be  such  that  the 
amount  of  piping  required  will  be  as  small  as  possible  and  the  runs 
will  be  direct.  The  machines  must  have  sufficient  room  around  them 
to  permit  access  to  all  points,  and  if  possible,  this  passage  should  be 
five  feet  wide.  Sufficient  space  must  also  be  given  to  permit  of  the 
large  machines  being  taken  down  and  the  parts  being  placed  on  the 
floor  and  the  floor  loads  should  be  proportioned  by  the  heaviest 
concentration  of  loading  liable  to  occur. 

In  many  cases  the  dimensions  of  the  site  are  fixed '  by  circum- 
stances ;  for  instance,  in  cities  by  the  street  lines ;  and  it  is  necessary  to 
utilize  the  area  available  to  the  best  advantage.  For  these  reasons  it 
may  not  be  possible  to  secure  the  most  desirable  arrangement  of  the 
equipment.  The  cost  of  the  building  and  of  the  real  estate  also  have 
a  bearing  on  this  question,  and  the  endeavor  should  be  made  to 
secure  the  best  results  for  the  amount  expended  for  this  purpose. 
The  differing  advantages  and  disadvantages  of  a  number  of  alter- 
native arrangements  must  be  considered ;  various  types  of  machinery 
for  the  several  purposes  and  their  layout  and  the  methods  of  piping 
necessary  for  connecting  them  up;  all  of  these  questions  affect  the 
general  result  and  cannot  be  decided  except  by  the  result  of  much 
study,  guided  by  past  experience. 


PRESENT  PRACTICE  IN  THE  USE  OF  SUPER- 
HEATED STEAM. 


By  Reginald  Pelham  Bolton. 

Mr.  Bolton's  discussion  will  comprise  three  articles,  of  which  the  first  is  here  presented 
and  the  others  will  follow  in  immediate  sequence.  He  is  in  close  touch  with  his  subject,  having 
just  finished  the  work  on  this  part  of  one  of  the  latest  and  largest  American  power-installations. 
He  brings  out  very  clearly  the  influence  and  limitations  of  superheat,  its  relations  to  other  matters 
of  steam  practice,  the  practical  changes  it  introduces  into  the  installation  of  the  steam  system, 
and  the  best  tried  appliances  and  methods  for  meeting  the  new  conditions.  An  index  to  all 
books  and  leading  articles  on  the  subject  will  be  appended. 

Mr.  Bolton  brings  out  collaterally  the  point  that  under  the  competition  of  the  gas  producer 
and  engine,  "the  steam  engine  and  boiler  combinations  have  been  forced  to  a  second  place  in  the 
record  for  economic  production  of  power,"  and  that  this  is  in  part  because  the  definite  and  con- 
centrated study  of  economy  which  has  been  lavished  on  the  steam  cylinder,  has  been  withheld 
from  the  other  end  of  the  cycle — the  fuel-draft  and  furnace-flue  elements.  Developing  this 
suggestion,  Mr.  Bolton's  series  will  be  immediately  supplemented  with  an  equally  important 
and  suggestive  treatment  of  fuel  combustion  in  the  boiler  furnace,  by  Wm.  D.  Ennis. — The 
Editors. 

I. 

IN  the  interesting  historical  paper  on  this  subject,  read  in  1896 
before  the  American  Society  of  Mechanical  Engineers,  the 
facile  pen  guided  by  the  ripe  experience  of  the  lamented 
Thurston  laid  before  the  engineering  world  the  then  existing  state  of 
the  use  of  superheated  steam,  with  an  historical  review  of  the  suc- 
cessive steps  which  up  to  that  period  had  led  to  its  development  and 
limited  utilization.  He  summarized  the  conditions  then  existing  in 
the  United  States  by  saying,  that  "  practically  nothing  is  being  done 
on  this  side,  and  our  own  people,  as  a  rule,  have  no  experience  in 
the  practical  use  of  superheated  steam.,,  He  added  that  the  scien- 
tific aspect  of  the  subject  had  in  Europe  attracted  more  attention,  and 
its  utilization  had  there  become  much  more  general. 

Ten  years  have  passed  since  those  weighty  words  were  written, 
and  it  has  fallen  to  my  lot,  at  the  request  of  the  editors  of  The 
Engineering  Magazine,  to  point  out  another  mile-stone  on  this 
line  of  progress,  by  a  statement  of  the  present  condition  of  this  matter 
in  American  engineering  practice. 

Though  it  is  true  that,  at  the  time  at  which  Robert  Thurston 
wrote,  the  subject  of  superheat,  or  ad-heat,  as  he  so  neatly  described 
it,  was  occupying  little  attention  among  engineers,  he  reminded  us  of 


874 


SUPERHEATED-STEAM  PRACTICE. 


875 


the  fact  that  in  its  early  stages  of  development,  American  inventive- 
ness first  reduced  the  system  to  any  practically  successful  purpose. 
While  the  subject  was  known  as  early  as  1828,  when  Gregor,  a 
Cornish  engineer,  built  flues  around  the  steam  pipes  and  cylinder  of 
his  pumping  engine  at  the  Bonner  Downs  Mine,  raising  thereby  the 
duty  of  his  machinery  more  than  50  per  cent;  and  while  this  was 
followed  by  methods,  adopted  chiefly  in  France,  for  ad-heating  the 
steam  in  somewhat  similar  manner,  it  was  not  until  1855  that  a  Ger- 
man, Hirn,  developed  the  real  system,  and  its  first  practical  utilization 
was  due,  as  has  been  said,  to  Wethered,  an  American  engineer,  at 
about  the  same  period.  The  Stevens,  in  the  construction  of  the  boil- 
ers of  their  river  and  ferry  boats  in  the  vicinity  of  New  York,  had 
even  earlier  adopted  a  method  of  taking  the  steam  supply  from  an 
annular  space  through  which  the  smoke  flue  passed — a  virtual  super- 
heater; and  this  may  be  considered  the  first,  if  rather  crude,  utiliza- 
tion of  the  system  of  adding  heat  to  the  steam  after  its  formation  at 
the  working  pressure. 

No  less  than  eighty  years  have  elapsed  since  the  earliest  described 
conception  of  the  subject,  in  the  patent  application  of  Becker,  filed  in 
the  year  1827;  and  it  seems,  therefore,  appropriate  at  this  period  to 
review  more  particularly  the  work  accomplished  in  the  past  decade 
rather  than  to  devote  study  to  those  elements  which  have  contributed 
to  delay,  for  so  long  a  period,  the  general  adoption  of  so  apparently 
simple  a  device,  and  one  which  points  so  clearly  in  the  direction  of 
that  economy  of  materials  and  energy,  towards  the  accomplishment 
of  which  the  efforts  of  engineers  are  (and  properly  so)  generally 
directed. 

Into  the  physical  laws  governing  the  addition  of  heat  to  steam 
vapor,  or  gas,  it  would  be  superfluous  here  to  enter.  That  heat  may 
be,  and  is,  readily  added  to  steam  of  a  given  pressure  and  correspond- 
ing temperature,  is  now  common  knowledge,  as  is  the  practical  fact 
that  steam  vapor,  with  such  added  heat,  becomes  more  nearly  a  true 
gas,  less  charged  with  contained  moisture,  and  in  such  condition  parts 
less  rapidly  with  its  heat  by  conductivity,  and  yet,  by  reason  of  its 
higher  temperature  compared  with  its  surroundings,  may  relatively 
dissipate  more  heat  than  when  in  a  condition  of  saturation. 

The  investigations  as  to  the  heat  absorption  of  superheated  steam, 
conducted  by  Grindley  and  Battelli,  led  to  the  theory  that,  in  addition 
to  the  latent  heat  of  steam  and  the  heat  required  for  the  actual  amount 
of  superheat,  there  might  be  an  additional  latent  heat  absorbed  at 
the  point  of  converting  the  vapor  into  a  true  gas.    This  assumed 
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quantity  has  been  termed  "  the  heat  of  gasification,"  and  the  theory 
of  its  existence  is  still  somewhat  prevalent.  Progressive  tests  made 
by  Griessmann,  however,  discredit  this  theory,  and  indicate  that  the 
properties  of  dry  steam  are  continuous  from  the  saturation  point  to  a 
truly  gaseous  condition. 

Specific  Heat. 

Considerable  study  has  been  devoted  during  the  past  ten  years  to 
the  ascertainment  of  the  specific  heat  of  superheated  steam,  a  matter 
<of  basic  importance  in  any  investigations  or  computations  concern- 
ing this  subject.  Not  content  with  Regnault's  value  of  0.48  at  atmo- 
spheric pressure,  various  observers  commenced  experiments  of  this 
nature,  led  about  six  years  ago  by  Mr.  J.  H.  Grindley,  followed  by 
Griessmann;  their  observations  indicating  the  interesting  result  of  a 
regular  variation  of  specific  heat  according  to  pressure.  Regnault 
laid  down,  as  the  mean  result  of  three  experiments,  a  uniform  value  of 
0.48,  which,  though  so  limited  and  empirical,  was  until  about  six 
years  ago  accepted  and  generally  used.  J.  McFarlane  Gray,  in  1889, 
fpointed  out,  from  a  mathematical  point  of  view,  that  the  figures  of 
Regnault  were  too  limited,  and  Grindley,  in  1900,  reported  experi- 
ments which  indicated  that  the  specific  heat  was  a  quantity  dependent 
on  pressures  and  temperatures.  His  work  in  this  line  was  followed 
by  Griessmann's  more  exact  experiments,  reported  in  1903,  which 
•determined  the  foregoing  view — that  the  specific  heat  varied  with 
pressure  and  with  temperature;  and  he  established  a  series  of  figures, 
griven  below,  which  were  generally  confirmed  by  the  investigations  of 
Prof.  C.  R.  Jones  in  the  same  direction. 

Specific  Heat  Increase  with  Pressure  and  Temperature. 


Pressures  above 

Temperature  of 

Pressure 

Atmosphere  per 

Superheated 

Absolute. 

Square  Inch. 

Steam. 

Specific  Heat. 

14.22 

0.48  lb.  below 

284.4 

.513 

21.33 

6.63  lb. 

288.4 

.524 

28.44 

13.74  lb. 

292 

•534 

35-55 

20.85  lb. 

295.6 

.541 

42.66 

27.96  lb. 

299.1 

.548 

4977 

35-07  lb. 

305 

.561 

56.88 

42.18  lb. 

309.6 

•575 

63.99 

49.29  lb. 

3144 

.585 

71.10 

56.4  lb. 

318.7 

.596 

78.21 

63.51  lb. 

323.6 

.6 

85.32 

70.62  lb. 

326.5 

.6 

This  study  was  further  developed  by  Lorenz,  who  found  another 
feature,  namely,  that  the  specific  heat  diminished  as  the  temperature 
increased,  when  the  pressure  remained  constant,  and  so  established 
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the  now  accepted  fact  that  specific  heat  increases  with  increasing 
pressure  and  stable  temperature,  but  diminishes  with  increasing 
temperature  and  stable  pressure,  as  shown  by  the  following : 


Steam  Pressure. 

Temperature. 

Specific  He&fL 

12.8  lb.  per  sq.  in. 

405.6 

•535 

12.2  lb.  per  sq.  in. 

561.2 

.492 

82.3  lb.  per  sq.  in. 

405.6 

.622 

82.3  lb.  per  sq.  in. 

5347 

.568 

113    lb.  per  sq.  in. 

503.6 

.64 

1 13. 1  lb.  per  sq.  in. 

596.8 

•57 

These  two  elemental  facts 

seem  to  be  now  well  established;  the 

further  experiments,  with  more  precise  methods,  of  Linde  and  Knob- 
lauch have  merely  extended  the  principle  and  established  a  closer 
exactitude,  as  have  the  methods  adopted  for  the  same  purpose  by 
Holborn  and  Henning,  in  1905. 

The  most  recent  work  has  been  appropriately  done  at  the 
laboratories  of  Sibley  College,  under  the  direction  of  Professor  R. 
A.  Carpenter,  by  electrical  methods  conducted  by  Professor  C.  C. 
Thomas  and  Mr.  Burgoon;  and  these  seem  so  far  to  indicate  the 
interesting  development  that  specific  heat  may  be  shown  not  to  in- 
crease proportionally  to  increase  of  pressure  to  an  indefinite  extent^ 
but  that  there  may  exist  some  modifications  as  higher  pressures  are 
reached.  The  final  results  are  looked  forward  to  with  interest,  and 
are  promised  to  be  presented  ere  long  to  the  American  Society  of 
Mechanical  Engineers. 

Along  this  line  the  experiments  have  been  conducted  with  much 
higher  pressures,  extending  up  to  600  it),  per  square  inch.  The  re- 
sults of  such  experiments,  by  Professor  Callender  and  Mr.  Burgoon 
are  plotted  on  page  278,  Transactions  of  the  American  Society  of 
Mechanical  Engineers,  1906,  Vol.  28,  No.  2,  and  very  well  illustrate 
the  features  referred  to. 

Fixed  Superheat,  300  Degrees  R,  and  Variable  Pressure. 


Pressure.  Specific  Heat. 

Callender.  Burgoon. 

100  lb.  absolute.                               .523  .517 

200  lb.  absolute.                               .555  .552 

300  lb.  absolute.                                .582  .59 

400  lb.  absolute.                                . . .  .623 

500  lb.  absolute.                                ...  .66 

600  lb.  absolute.                                 ...  .7 

Variable  Superheat;  Fixed  Pressure,  200  lb.  Absolute. 
Burgoon. 

Superheat.  Specific  Heat, 

100  degrees  F.  .597 

200  degrees  F.  .575 

300  degrees  F.  .552 

400  degrees  F.  .53 
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Moisture. 

To  the  interesting  subject  of  the  temperatures  and  pressures  under 
which  moisture  may  still  be  present  in  superheated  steam,  Professor 
Richter  has  devoted  some  study,  and  this  physical  condition  offers  an 
opportunity  for  further  investigation  on  the  part  of  scientists. 

Early  Troubles. 

The  early  grounds  of  difficulty,  which  made  the  first  steps  in  the 
adoption  of  the  principles  of  superheat  into  steam  practice  so  tedious 
and  prolonged,  were  mainly  those  concerned  with  materials. 

The  adaptation  of  high  temperature  to  the  then  existing  engines 
and  boilers  met  with  troubles  developed  by  the  burning  out  of  pack- 
ings, destruction  of  lubricants,  and  excessive  expansion  in  valves  and 
in  cylinder  constructions.  It  was  only  when  these  had  become  fully 
understood,  and  when  the  advances  in  steam  engineering  had  paved 
the  way  by  developments  of  engine  design,  that  the  type  of  engine 
for  the  use  of  high  degrees  of  added  heat  came  into  existence.  That 
these  engines  have  been  mainly  of  European  design  is  due,  no  doubt, 
to  the  particular  -view  of  the  scientific  side  of  this  subject  which 
Thurston  described. 

Steam  Jackets  and  Reheaters. 

The  much  discussed  subject  of  the  value  of  the  steam  jacket  on 
engine  cylinders  has  been  still  further  complicated  by  the  introduc- 
tion of  superheat  to  the  steam  supply,  and  experiments  continue  to 
attract  observers  as  to  comparative  results  with  or  without  the  jacket 
under  various  combinations  of  superheat. 

The  experiments  conducted  by  M.  Ch.  Compere  and  reported  by 
him  last  year  to  the  Societe  des  Ingenieurs  Civils,  were  not  con- 
clusive as  to  this  subject,  though  highly  commendable  on  account  of 
the  introduction  of  the  element  of  boiler  combinations.  They  do  show, 
however,  that  a  relative  advantage  gained  in  cylinder  work  may 
readily  be  lost  by  inefficient  use  of  flue  gases  for  superheating  pur- 
poses, and  with  saturated  steam  at  6  kilos  pressure,  results  in  fuel 
consumption  per  effective  horse  power  were  obtained,  as  good  as,  or 
€ven  better  than  those  with  superheated  steam  at  7  kilos  and 
temperatures  of  270  degrees  to  295  degrees  Centigrade.  The  tabu- 
lated results  are  given  at  the  top  of  the  opposite  page. 

Some  extremely  practical  and  valuable  experiments  were  contri- 
buted last  year  by  Herr  E.  Josse  in  the  direction  of  double,  or  rather 
secondary,  superheating — a  process  by  which  the  steam  supply  to  a 
second  cylinder  of  a  compound  engine  receives,  from  waste  gases,  a 
certain  degree  of  added  heat  to  its  supply  after  exhaust  from  the 
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At  Pressure  of  6  Kilos.  First  Cylinder  Steam-Jacketed. 
Saturated  Steam. 


Evap.  per 

'  kg.  of 

Steam  per 

Fuel  per 

Superheat 

Fuel. 

Dry  Fuel. 

Eff.  H.P. 

Eff.H.P. 

Eff.  H.P. 

Temp. 

Briquette 

8.84 

126 

7-8  kg. 

.96  kg. 

none 

Briquette 

8.88 

126 

7-6  kg. 

•95  kg. 

none 

Briquette 

8.129 

126 

7-67  kg. 

1.04  kg. 

none 

Briquette 

7.56 

126 

7-7  kg. 

1. 13  kg. 

none  . 

Briquette 

8.68 

100 

7-55  kg. 

.92  kg. 

none 

Briquette 

8-74 

100 

7-55  kg. 

•974  kg. 

none 

Coal 

8-55 

126 

7.88  kg. 

1.03  kg. 

none 

Pressure 

at 
Boiler. 

6.55 
6.66 

6.54 
6.54 
6.61 
6.58 
6.53 


At  Pressure  of  7  Kilos.  First  Cylinder  Steam-Jacketed. 
Superheated  Steam. 


Evap.  per 

Pressure 

kg.  of 

Steam  per 

Fuel  per 

Superheat 

at 

Fuel. 

Dry  Fuel. 

Eff.  H.P. 

Eff.H.P. 

Eff.  H.P. 

Temp. 

Boiler. 

Coal 

126 

6.58  kg. 

295 

748 

Briquette 

7.18- 

126 

7.2  kg. 

1.0  kg. 

271 

7.53 

Briquette. 

6.99 

126 

6-95  kg. 

.99  kg. 

281 

7.56 

Briquette 

6.76 

126 

6.9  kg. 

1.02  kg. 

282 

7-5 

Briquette 

6.6 

126 

6.64  kg. 

1.02  kg. 

290 

7.6 

Results  of  Compere's  Experiments  with  Steam  Jacketing. 

primary  cylinder.  Combinations  of  this  order,  by  reason  of  the  low 
temperature  of  the  secondary  superheating  process,  offering  effective 
use  of  otherwise  useless  flue  gases  of  moderate  temperature,  open  a 
field  of  considerable  usefulness.  The  system  is  not  new,  for  it  was 
employed  by  George  Corliss  nearly  30  years  ago.  If  circumstances 
permit,  it  would  seem  to  offer  possible  advantages  over  reheating  by 
steam  the  exhaust  of  high-pressure  cylinders. 

In  the  recent  case  referred  to,  by  careful  arrangement  of  boiler, 
flues,  and  engine,  such  a  combination  was  brought  about  as  resulted 
in  the  increase  of  boiler  efficiency  from  65.5  per  cent  to  77.7  per  cent, 
and,  with  condensing  effect  added,  to  a  reduction  of  the  coal  con- 
sumption to  1.23  ft.  per  effective  horse-power  hour.  The  engine  was 
compound  condensing,  and  was  so  arranged  that  the  high-pressure 
cylinder  was  surrounded  or  jacketed  by  the  waste  hot  gases,  and  the 
low-pressure  cylinder  was  placed  in  the  steam  chest  on  top  of  the 
boiler,  being  thus  permanently  jacketed  by  the  steam  at  175-ft). 
pressure  per  square  inch,  or  about  377  degrees  F.  The  supply  to  the 
high-pressure  cylinder  was  passed  through  a  superheater,  raising  its 
temperature  by  300  to  350  degrees  F.  The  exhaust  of  the  high- 
pressure  cylinder  was  passed  through  a  secondary  superheater,  adding 
to  it  a  superheat  of  about  135  to  160  degrees  F. 

The  boiler  gave  an  evaporation  of  8.6  to  8.12  kilogrammes  from 
feed  at  32  degrees  F.  to  steam  at  212  degrees  F.,  and  its  efficiency, 
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which,  without  the  superheater,  had  been  65.6  per  cent,  was  raised  by 
the  addition  of  the  work  done  by  the  gases  in  super-heating  to  77.7 
per  cent,  indicating  that  the  waste  gases  were  previously  going  off  at 
too  high  a  temperature.  v 

The  steam  consumption  of  the  engine  per  horse  power  was  as  low 
as  9.55  lb.,  and  an  effective  horse-power  hour  was  obtained  for  as 
low  as  1.23  lb.  of  fuel. 

Cylinder  Work. 
The  use  of  superheated  or  ad-heated  steam  has  now  extended  to 
all  classes  of  steam  engines,  and  these  adaptations  have  established 
the  now  well-known  feature,  that  economy  is  obtainable  by  the 
elimination  of  saturation  or  moisture,  and  in  especial,  that  the  source 
of  major  losses,  by  cylinder  condensation,  is  directly  and  favorably 
affected  by  the  introduction  of  superheated  vapor,  whereby  -not  only 
is  the  theoretical  expansion  of  the  gas  more  nearly  attainable,  but  by 
reason  of  the  higher  temperature  maintained  in  the  cylinder  walls, 
that  expansion  is  effected  freed  from  much  of  the  interfering  or 
detracting  elements  introduced  by  the  lower  temperatures  of  saturated 
steam. 

To  this  subject  the  past  ten  years  of  general  engineering  practice 
has  contributed  enlightening  definition,  and  numerous  examples  now 
may  be  cited  to  show  that  the  major  economy  is  due  to  the  introduc- 
tion of  such  ad-heat  as  shall  suffice,  in  any  cylinder,  for  the  elimina- 
tion of  moisture ;  and  that  successive  improvement,  but  in  a  decreasing 
ratio  of  extent,  is  to  be  accredited  to  such  additional  ad-heat  as  will 
maintain  the  average  temperature  of  the  cylinder  walls  nearer  to  the 
temperature  of  the  steam  during  its  cycle  of  work. 

The  addition,  therefore,  of  such  moderate  amount  of  added  heat 
as  shall  effect  the  de-saturation  of  the  saturated-vapor  supply  of  any 
given  engine,  will  effect,  in  that  engine's  performance,  an  undoubted 
gain,  the  extent  of  which  will  be  in  proportion  to  the  more  or  less 
inefficient  conditions  normally  existent.  Such  resultant  gain  is  not, 
however,  to  be  assumed  as  attainable  without  cost,  for  the  added 
heat  must  be  procured  by  the  abstraction  of  heat  from  the  gases  used 
to  produce  the  steam  supply,  and  if  these  gases  are  nicely  proportioned 
to  effect  their  work  of  steam  production,  without  any  waste  discharge 
above  a  temperature  at  which  superheating  can  be  effected,  then 
more  fuel  must  be  burned  to  produce  the  added  heat. 

G.  O.  M.  Olsson  of  Stockholm  (Transactions  American  Society 
Civil  Engineers,  Vol.  LIV.  'E,  p.  106)  stated  the  case  very  clearly. 
For  a  condensing  engine  expanding  down  to  one-tenth  of  an  atmo- 
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sphere,  the  increase  of  volume,  due  to  an  addition  of  212  degrees  F. 
of  superheat,  will  afford,  theoretically,  about  13  per  cent  less  con- 
sumption of  steam  per  hour,  and  there  should  be  about  7.5  per  cent 
gain  in  the  work  of  each  pound  of  steam  per  100  degrees  F.  super- 
heat; but  this  gain  is  neutralized  by  the  expense  of  generation  to  a 
net  gain  of  4j4  per  cent  in  fuel. 

This  is  a  theory  based  on  computation  of  volumes  only,  but 
practically  this  is  all  that  is  effected  by  superheat  in  the  highest  grade 
of  engines  in  which  internal  cylinder  losses  have  been  reduced  to  a 
minimum.  There  is  a  greater  practical  gain  in  lower  grade  engines, 
where  the  internal  condensation  is  reduced  by  the  superheat. 

He  considers  that  in  steam  turbines  the  saving  is  about  equal, 
only  to  the  theoretical  value,  and  refers  to  tests  by  Chief  Inspector 
Vincotte  and  others  by  Professor  Schroter,  at  various  loads,  with 
superheat  up  to  750  degrees  F.,  in  which  at  the  most  economical  load 
the  results  were  closely  to  the  theoretical  value. 

In  most  practical  applications  of  this  sort,  however,  the  beneficial 
effect  in  the  engine  is  so  direct  and  considerable,  that  the  consumption 
of  steam  is  actually  reduced,  and  in  many  instances  to  such  an  extent 
that  even  with  an  addition  of  heat  to  be  provided  by  the  furnace,  less 
fuel  is  required  for  the  combination.  The  proportion  which  such  a 
saving  at  the  engine  will  bear  to  the  reduction  of  the  fuel  at  the  fur- 
nace, will,  of  necessity,  vary  very  considerably,  exhibiting  largest  re- 
sults where  the  engine  conditions  have  been  most  undesirable,  and 
where  the  application  of  superheat  thus  effects  the  greatest  improve- 
ment— an  improvement,  however,  which  may  be  largely  negatived 
at  the  boiler  end  by  inefficient  or  undesirable  furnace-flue  or 
superheater  conditions. 

It  is  just  this  point  to  which  the  past  ten  years  of  practice  in  this 
direction  appear  to  have  led  the  attention  of  American  engineers, 
and  which  now  constitutes  the  feature  to  which  future  development 
may  be  expected  to  bring  the  use  of  superheat  to  definite  bases  of 
economy. 

The  haphazard  economies  that  are  effected  by  changing  the  heat 
conditions  of  existing  engine,  boiler,  and  furnace  combinations,  all 
more  or  less  faulty,  or  at  best  unrelated,  can  not  be  regarded  as  con- 
clusive or  final,  and  in  place  of  these  will  be  developed  a  practice  which 
will  introduce  the  element  of  ad-heat  in  those  combinations,  as  an 
integral  part,  debited  with  its  true  cost  in  apparatus  and  heat- 
absorption,  and  credited  with  its  due  share  of  the  work  accomplished 
as  a  part  of  the  whole. 
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The  progress  of  this  subject,  then,  in  the  last  ten  years,  may  be 
said  to  have  extended  over  this  great  step,  and  to  have  brought  about 
the  recognition  of  superheating  apparatus  as  a  feature  in  every  well 
considered  steam  installation.  To  say  that  such  a  step  is  in  itself 
important  is  not  to  indicate  its  entire  effect  and  importance,  for  the 
nature  of  the  subject  thus  forced  upon  the  attention  of  the  engineer 
and  of  the  owner  of  machinery,  is  such  as  directly  to  effect  a  better 
understanding  of  that  vitally  important,  yet  long-neglected,  part  of 
the  combined  apparatus  of  steam  production — the  fuel-draft  and 
furnace-flue  elements. 

It  has  been  to  the  neglect  of  these  features,  and  to  the  incredibly 
wasteful  conditions  which  exist  under  most  steam  boilers,  that  many 
economic  results,  by  the  mere  addition  of  heating  surface  in  the  form 
of  superheaters,  have  been  due ;  and  it  is  not  too  much  to  say,  even  at 
this  late  date  in  engine  and  boiler  engineering,  that  in  the  major 
number  of  installations  it  would  be  possible  to  produce,  by  judicious 
changes  effecting  suitable  relations  of  fuel  to  drafts,  to  grates,  and 
to  flues,  greater  economies  than  can  be  accredited  to  the  mere  intro- 
duction of  superheat  to  the  steam  supply.  Such  conditions  cannot 
long  withstand  the  direction  of  intelligent  observation,  which  this 
subject  of  superheat  is  eminently  calculated  to  afford;  and  it  therefore 
appears  at  this  time  that  this  matter  assumes  a  wide  importance,  and 
may  be  expected  to  produce  a  far-reaching  effect  upon  the  economic 
engineering  practice  of  the  future. 

The  direct  and  pressing  competition  of  the  gas  producer  and  gas 
engine  has  already  forced  the  steam-engine  and  boiler  combinations 
to  a  second  place  in  the  record  for  economic  production  of  power,  and 
but  for  the  timely  development  of  the  steam  turbine,  would  have 
already  changed  much  of  the  course  of  engineering  practice.  If 
steam  is  to  retain  its  place  as  a  method  of  power  development,  its 
whole  cycle  of  operations  must  come  under  the  definite  and  con- 
centrated treatment  which  has  been  accorded  mainly,  in  the  past,  to 
one  end  of  the  operation,  viz.,  the  steam-cylinder  part  of  the 
combination. 


THE  COST  OF  STEAM  AND  ELECTRIC  LOCOMO- 


It  is  generally  recognized  that  the  problems  of  electrifying. heavy  railways  are  wholly  finan- 
cial. There  are  no  mechanical  or  electrical  difficulties  in  the  way.  The  question  is  the  possibility 
of  enlisting  the  huge  capital  necessary  for  any  change  so  extensive,  and  that  naturally  depends 
in  part  on  the  magnitude  of  the  saving  to  be  made.  Mr.  Werner  summarizes  the  specific  answer 
to  that  question  in  a  concrete  case,  and  not  only  exemplifies  the  mode  of  solution  but  shows  by 
this  special  instance  the  probable  interest  of  the  answer  in  other  cases. — The  Editors. 


iHE  final  arguments  for  the  electrification  of  a  steam  railroad 


are  reduction  in  operation  costs,  and  increase  of  earning  ca- 


pacity of  the  present  tracks.  There  are,  of  course,  several 
incidental  advantages  accruing  from  the  use  of  electricity  as  motive 
power  which  are  of  considerable  importance,  although  it  is  difficult 
to  evaluate  them  in  dollars  and  cents.  In  this  category  we  may  include 
three :  First,  the  smaller  wear  and  tear  on  the  tracks,  structures,  and 
roadbed,  due  to  the  absence  of  the  lateral  swaying  and  vertical  ham- 
mering caused  by  partially  balanced  reciprocating  parts  of  the  steam 
locomotive.  Second,  the  elimination  of  smoke,  cinders,  and  the  gases 
of  combustion,  under  certain  conditions,  such  as  those  existing  in 
the  New  York  Central  tunnel  approach  to  the  New  York  terminus, 
is  a  very  compelling  argument,  and  further  reduces  the  maintenance 
of  the  rolling  stock  by  making  the  necessity  of  car-body  painting  and 
cleaning  less  frequent.  Third,  the  greater  facility  of  train  movement, 
which  results  from  the  simplicity  of  control;  the  greater  readiness 
for  service — no  time  need  be  consumed  in  getting  up  steam,  taking 
coal,  or  cleaning  fires;  and  a  greater  factor  of  reliability  in  the 
locomotive  unit,  by  the!  elimination  of  fire,  boiler,  high-pressure 
steam  pipes,  etc. 

The  increased  earning  capacity  of  the  line  with  electric  operation 
follows  directly  from  the  use  of  a  locomotive  of  greater  horse-power 
capacity  per  ton  of  weight  (and  the  ability  to  double  or  triple  this 
capacity  by  multiple-unit  control),  which  allows  the  use  of  higher 
accelerations,  greater  running  speeds,  and  trains  of  heavier  composi- 
tion, not  limited  by  considerations  of  gradients.  The  constant-speed 
characteristic  possessed  by  the  three-phase  locomotive  is  another 
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valuable  adjunct  in  raising  the  service  capacity  of  the  line,  by  assist- 
ing the  maintenance  of  a  predetermined  schedule,  independent  of 
increased  train  weight  or  grades. 

The  present  discussion,  however,  will  not  treat  of  the  increased 
earning  capacity  as  an  argument  for  electrification,  but  will  limit  its 
scope  to  the  analysis  of  the  reduction  in  operating  costs  to  be  effected 
by  the  substitution  of  electricity  for  steam  on  trunk  lines. 

The  figures  to  be  presented  for  the  cost  of  steam-locomotive 
operation  were  compiled  from  the  annual  report  of  the  railroad,  for 
the  particular  division  upon  which  a  complete  project  for  electrifica- 
tion was  estimated.  The  section  to  be  electrified  is  a  part  of  the  main 
line,  double-tracked,  78  miles  in  length.  The  profile  shows  a  fairly 
mountainous  character,  with  maximum  grades  of  2.0,  2.2  and  2.3 
per  cent  for  11.2,  8.5  and  15.8  miles.  The  rest  is  either  level  or  con- 
sists of  grades  between  0.3  and  1.0  per  cent.  The  alignment  shows 
many  curves  of  large  radius.  The  traffic  largely  consists  of  freight 
trains  from  600  tons  to  1,400  tons,  with  schedule  speeds  from  8.7  to 
19.6  miles  per  hour.  The  passenger  trains  average  250  tons  and 
make  a  schedule  speed  of  about  27  miles  per  hour.  The  ton-miles 
per  year  are  enumerated  as  follows :  < 

Slow  freight  1,128,500,000  ton-miles. 

Fast       "  308,000,000  *' 

Passenger  111,000,000       "  • 


Total,  1,547,500,000  " 

This  ton-mileage,  for  an  average  train  weight  of  700  tons,  cor- 
responds to  2,211,000  revenue  train  miles  per  annum. 

Steam  Operation. — Upon  looking  into  the  last  annual  report  of 
the  railroad  in  question  we  find  a  table  of  locomotive  performance  in 
unit  costs,  itemized  as  follows: 

Cents  per  locomotive  mile, 
Repairs,  7.25 
Wages,  Engineers  and  Firemen,  7.63 
Roundhouse  men,  1.42 
Fuel,  8.52 
Operation  of  Fuel  Stations  0.25 
Water  supply,  0.27 
Oil,  waste  and  other  supplies,  0.87 


Total,  26.20  cents. 

The  total  of  26.2  cents  per  locomotive  mile,  on  superficial  examina- 
tion, appears  very  gratifying  indeed,  and,  as  far  as  it  goes,  the 
"  Total "  is  quite  correct.  But  it  does  not  include  every  item,  which 
is  duly  chargeable  to  locomotive  operation.  The  various  amounts 
omitted  from  the  above  table  may  be  conveniently  divided  into: 
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(a)  Fixed  charges  on  the  locomotives, 

(b)  Maintenance  and  depreciation  on  roundhouses, 

(c)  Other  expenses  on  the  roundhouses, 

(d)  Maintenance  and  depreciation  on  shops, 

(d1)  Maintenance  and  depreciation  on  shop  machinery  and 
tools, 

(e)  Other  expenses  on  shops,  such  as  heating  and  lighting, 

(f)  Maintenance  and  depreciation  of  fuel  and  water  stations. 
Items  (c)  and  (e)  will  include  ,  the  interest  charge  on  the  capital 
invested. 

The  fixed  charges  on  the  locomotives  comprise  interest,  insurance, 
and  depreciation.  These  charges  are  generally  lumped  together  in 
the  railroad  report,  with  similar  charges  for  other  equipment  (cars, 
floating  equipment,  shops)  in  the  form  of  a  sinking  fund  for  the 
whole.  Sometimes  the  locomotive  depreciation  charge  may  be  recog- 
nized under  "  locomotives — renewals."  So  that  the  fixed  charges  are 
best  calculated  from  the  data  contained  elsewhere  in  the  report. 

From  a  study  of  the  time-table  of  the  road,  and  based  on  an 
average  daily  mileage  of  140  miles  per  locomotive,  we  find  43  loco- 
motives are  required  for  the  revenue-bearing  service  of  2,211,000 
train  miles  (assuming  no  pushers).  This  figure  checks  with  the  num- 
ber required  over  the  entire  division,  and  may  be  taken  as  tolerably 
correct.  Now  the  report  shows  that  about  20  per  cent  of  the  entire 
number  of  locomotives  are  continually  undergoing  repairs,  or  other- 
wise temporarily  out  of  service,  and  11  per  cent  are  required  for 
switching  service;  so  that  a  total  of  60  locomotives  are  required  for 
the  2,211,000  train  miles,  or  one  locomotive  per  37,000  miles  per 
annum. 

A  statement  in  the  report  giving  the  capital  charges  on  equipment, 
shows  that  the  average  initial  cost  of  locomotives  for  this  line 
(Consolidation  and  Pacific  types)  is  $13,260.  Taking  the  round 
number  of  $13,000  the  fixed  charges  will  then  be  based  on  an  initial 
investment  of  $780,000.  The  amortization  charge  will  be  based  on  a 
depreciation  period  of  13  years,  which  is  a  fair  figure  for  the  average 
life  of  a  locomotive.  The  annuity  for  this  period  is  $60.14  per  $1,000, 
or  about  6  per  cent.  Thus  we  have  the  annual  fixed  charges  on  60 
locomotives : 

Total    Per  locomotive  mile. 
Interest,  4  per  cent  on  $780,000,      $31,200         1.23  cents 
Insurance  and  Risk,  1  §  per  cent,         11,700  .46  " 

Depreciation  for  a  13  year  period, 

annuity  at  $60.14  per  $1000.  46,800         1.85  " 


Total, 


$89,700 


3.54  cents. 
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The  maintenance,  depreciation  and  other  charges  on  roundhouses 
and  shops  were  not  obtainable  from  the  report.  Recourse  had  to  be 
made  to  the  report  of  another  system  or  similar  character,  the  Erie 
Railroad  Co.,  in  which  the  following  items  are  given  for  the  entire 
road  and  a  total  of  33,139,895  locomotives  miles  per  year: 

Total.      Cents  per  locomotive  mile. 

(b  +  d)  Repairs  and  renewals — En- 
gine houses  and  shops,  $308,289.66  0.930 

(d1)      Repairs   and  renewals — 
Shop  machinery  and 

tools,  261,938.16  0.792 

(c)        Roundhouse  expenses,  87,556.76  0.265 

(e)  Shop    expenses — Heating 

and  Lighting,  57,454.56  0.172 

(f )  Repairs  and  renewals — Fuel 

and  water  Stations,  74,991.48  0.226 

These  unit  values  may  be  assumed  for  the  road  under  discussion, 
without  appreciable  error;  and  inasmuch  as  the  sum  of  these  five 
items  is  only  a  small  fraction  of  the  total  cost  of  locomotive  operation, 
it  may  be  taken  with  a  fair  degree  of  accuracy. 

We  now  are  in  possession  of  data  as  complete  as  possible  for  the 
cost  of  steam-locomotive  operation.  The  various  items  need  no  par- 
ticular explanation  except  a  few  passing  remarks.  We  will  note  here 
that  items  (c)  and  (e)  are  not  explicit  as  to  whether  the  interest  or 
capital  charge  is  included.  The  calculation  of  the  fixed  charges  is 
probably  accurate  to  5  per  cent.  All  repair  items  include  labor  as 
well  as  material.  Fuel  is  available  at  about  $1.00  per  ton.  It  will  be 
seen  that  the  fixed  charges  on  the  locomotives  are  about  11  per  cent 
of  the  total,  and  therefore  should  be  carefully  evaluated  in  estimates 
of  this  kind,  where  the  same  charges  are  made  for  electric  operation. 

Cost  of  Steam  Locomotive  Operation. 

Cents  per  locomotive  mile. 

Repairs  to  Locomotives  7.25 

Wages,  Engineers  and  Firemen,  7.63 

Roundhouse  men,  1.42 

expenses,  0.27 

"           and  shops,  repairs  and  renewals,  0.93 

Shop  expenses ,  0.17 

Shop  machinery  and  tools,  repairs  and  renewals,  o-79 

Fuel,  8.52 

Fuel-station  operation,  0.25 

Water  supply,     '  0.27 

Fuel  and  water-station  repairs  and  renewals,  0.23 

Oil,  waste,  tallow,  and  other'  supplies,  0.86 

Interest,  1.23 

Insurance  and  Risks,  0.46 

Depreciation,  1.85 

Total,  32.13  cents. 
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The  Electrification  Project. 
Electric  Operation. — A  detailed  project  for  the  handling  of  the 
entire  service  of  this  division  with  electric  locomotives  of  the  three- 
phase  type  was  elaborated  both  in  the  technical  layout  and  the  finan- 
cial estimate.  The  train  weights  and  schedule  speeds  were  only 
slightly  increased  above  those  obtained  with  the  steam  operation  of 
the  railroad. 

The  estimate  included  an  entire  electric  equipment,  comprising  a 
power  house,  located  at  about  the  center  of  the  system,  of  10,500- 
kilowatts  capacity  in  three  steam  turbo-generator  units;  a  double 
transmission  line,  operating  at  33,000  volts;  eighteen  sub-stations  of 
12,250  kilowatts  aggregate  capacity,  distributed  along  the  line,  near 
to  the  tracks ;  overhead  working  conductors  throughout  the  division 
for  both  tracks,  sidings,  etc.,  with  a  normal  pressure  of  3,000  volts ; 
six  66-ton  passenger  locomotives  and  twenty-two  90-ton  freight 
locomotives. 

The  annual  cost  of  operation  was  divided  into  three  parts :  cost  of 
generating  energy,  cost  of  distributing  energy,  and  cost  of  locomotive 
operation.  Each  of  these  amounts  included  fixed  charges  (interest, 
taxes,  insurance  and  risks,  depreciation),  labor,  maintenance  and 
repairs.  In  the  cost  of  generation  of  energy  is  included,  of  course, 
the  fuel  item. 

The  cost  of  generation  comprised  the  following  fixed  and  works 
charges :  interest  on  building  and  sites,  4  per  cent ;  interest  on  power- 
station  machinery,  4  per  cent;  interest  on  money  expended  during 
construction,  4  per  cent ;  and  discount  on  sale  of  securities,  4  per  cent 
on  5  per  cent  of  the  capital  items;  taxes,  1.5  per  cent;  insurance  and 
risks,  1.5  per  cent;  depreciation  on  machinery,  3*39  per  cent;  attend- 
ance, $15,000  per  annum;  coal  2.5  pounds  per  kilowatt  hour  at  $1.00 
per  ton;  oil,  waste,  grease,  etc.,  $1,000;  miscellaneous  supplies, 
$1,500;  repairs  to  buildings,  1.5  per  cent;  and  machinery  repairs, 
4  per  cent. 

In  the  cost  of  distribution,  the  same  percentages  were  used  for  the 
fixed  charges  as  above,  except  the  depreciation  on  transmission  line, 
sub-stations,  and  trolley  line  were  reckoned  at  3.39  per  cent,  or  a  20- 
year  amortization  period.  The  operating  expenses  included  attend- 
ance (inspection,  etc.),  $9,720;  repairs  to  transmission  line,  4  per 
cent,  repairs  to  sub-stations,  2  per  cent. 

For  the  cost  of  locomotive  operation,  exclusive  of  power,  the  fixed 
charges  are  similar  to  those  under  the  two  previous  accounts,  the  life 
of  the  locomotive  being  taken  as  20  years.  The  operating  expenses 
cover  attendance,  $119,040;  oil,  waste,  grease,  etc.,  and  also  brake- 
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shoes  and  brushes,  $5,000;  repairs  at  4  per  cent,  which  corresponds  to 
$1,320  per  locomotive  per  annum. 

Throughout  the  whole  compilation,  such  percentages  and  amounts 
were  used  as  were  judged  amply  conservative,  and  justified  by  past 
operating  experience  in  similar  instances. 

Without  going  into  a  detailed  statement  of  the  total  amounts 
which  make  up  the  annual  cost  of  operation  for  the  1,547,500,000  ton 
miles,  we  will  content  ourselves  in  presenting  the  resulting  unit  costs. 


(a)  Generation,  per  kilowatt  hour,  .46130  cent. 

(b)  "           "  ton  mile,  .01619 

(c)  Distribution,  per  kilowatt  hour,  -25500 

(d)  M           "  ton  mile,  .00898 

(e)  Power  delivered  at  locomotive,  per  kilowatt  hr.  (a  +  c)  .71630 

(f)  "           "        "          "          "  ton  mile  (b  +  d)  .02517 

(g)  Locomotive  operation  per  ton  mile,  .01440 

(h)  "  inclusive  of  power  per  ton  mile 

(b  +  d+g)  '  .03957 


This  total  of  39.57  cents  per  1,000  ton  miles,  or  27,69  cents  per 
revenue  train  mile  (for  an  average  train  weight  of  700  tons),  includes 
every  amount  chargeable  to  locomotive  operation,  except  the  repairs 
and  depreciation  to  the  roundhouse-shop. 

These  latter,  in  the  absence  of  complete  data,  are  difficult  to  esti- 
mate; but  figures  may  be  deduced  from  the  corresponding  amount 
with  steam  locomotives.  With  electric  service,  the  roundhouse  and 
repair  shop  may  be  readily  comprehended  in  one  building.  The 
inspection  and  periodical  high-potential  testing  of  the  electric  loco- 
motive is  made  more  quickly  and  cheaply,  and  the  variety  of  machine- 
tool  equipment  is  not  so  great.  With  the  longer  life  arid  smaller  cost 
of  repairs,  the  number  of  locomotives  out  of  service  is  smaller,  and 
consequently  the  roundhouse-shop  accommodation  capacity  is  smaller. 
In  the  absence  of  a  commutator,  the  three-phase  locomotive  does  not 
require  extensive  repairs  to  the  electrical  parts,  and  all  ordinary  work 
may  be  undertaken  by  the  locomotive  crew  (the  helper  can  give  his 
entire  attention  to  this  work,  since  only  one  motorman  is  required  for 
the  actual  operation) ;  and  the  repairs  to  mechanical  parts  are  limited 
to  the  more  rugged  members  of  the  frame,  truck  and  drivers.  All 
these  considerations  point  to  smaller  investment  and  smaller  fixed  and 
operating  charges  for  a  roundhouse-shop  for  the  electric  system  of 
the  same  ton-mileage  traffic.  The  smaller  building  and  machine 
equipment  show  that  these  charges  may  be  taken  at  about  one-half  to 
one-third  those  for  steam  operation.  Fifty  per  cent  is  the  figure  used 
in  the  table  to  follow. 

Recapitulating  in  the  train  mile,  instead  of  ton  mile,  cost  we  have 
the  figures  tabulated  on  the  next  page: 
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Cost  of  Electric  Locomotive  Operation. 

Cents  per  revenue  train  mile. 


Repairs,  1.67 

At  endance*,  5.38 

Oil,  waste  and  supplies,  0.23 

Power  at  locomotive,  17.62 

Fixed  charges  on  locomotives,  2.79 
Roundhouse-shop  repairs,  renewals 

and  other  expenses,  1.25 


Total,  28.94  cents. 


Conclusion. — If  the  costs  for  steam  operation  (page  886)  are 
computed  on  the  revenue  train-mile  basis,  the  true  and  final  basis  of 
comparison  will  be  attained.  It  will  be  seen  that  the  revenue  train- 
mile  cost  is  about  15  per  cent  greater  than  the  locomotive-mile  cost, 
since  the  latter  mileage  includes  the  non-revenue-bearing  shifting  ser- 
vice. The  net  saving  with  electricity  as  motive  power  due  to  reduced 
operating  costs  is  7.91  cents  per  revenue  train  mile  or  21.5  per  cent, 
which  represents,  for  2,211,000  revenue  train  miles,  $174,890.10. 
This  amount,  moreover,  is  equivalent  to  an  additional  dividend  of 
about  7  per  cent  over  and  above  the  4  per  cent  interest  charge  on  the 
capital  invested. 

Cost  per  Revenue  Train  Mile. 


Steam. 

Electric. 

Repairs  to  locomotives, 

8.32  cents. 

1.67  cents. 

Wages,  engineers  and  firemen, 

8.75 

Wages,  roundhousemen, 

1.62 

Wages,  motormen  and  helpers, 
Roundhouse  expenses, 

5-38 

o-3i  1 

Roundhouse  and  shop,  repairs  and  renewals, 

1.07  1 

1.25 

Shop  expenses, 

0.20  J 

Shop  machinery  and  tools,  repairs  and  renewals, 

0.91  J 

Fuel, 

9-77 

Fuel-station  operation, 

.028 

Water  supply, 

0.31 

Fuel  and  water  station,  repairs  and  renewals, 

0.26 

Power  delivered  at  locomotive, 

17.62 

Oil,  waste,  grease,  and  supplies, 

0.99 

0.23 

Interest, 

1. 41 

9.76 

Insurance  and  risks, 

o-53 

0.63 

Depreciation, 

2.12 

1.40 

Total, 

36.85  cents 

28.94  cents 

The  gain  due  to  increased  earnings  cannot  be  predicted  without  a 
careful  canvass  of  local  conditions.  It  will  be  influenced  by  such 
factors  as  the  competition  of  local  electric  interurban  roads,  the  distri- 
bution and  prosperity  oi  the  population  along  the  line,  improvement 
in  the  service,  and  industrial  activity  in  the  production  and  con- 
sumption of  the  articles  of  freight  transported.  The  probable  increase 
in  gross  receipts  has  therefore  been  omitted  from  this  study. 

♦Includes  inspection  at  roundhouse. 


AN   INSTALLATION    CHARACTERISTIC    OF    GERMAN    PRACTICE.      FORTY-FIVE    REGENERATIVE  COKE  OVENS,  KOPPERS  SYSTEM, 

MARIE  MINE  AT  KOHLSCHEID,   IN   THE   WURM  DISTRICT. 

The  pipe  extending  from  the  top  of  the  ovens  toward  the  left  carries  the  gas  to  the  power  plant. 


THE  MECHANICAL  DEVELOPMENT  OF  THE 
GERMAN  IRON  INDUSTRY. 


By  J.  H.  Cants. 

The  review  following  is  concerned  chiefly  with  three  important  factors  which  now  make 
for  economy  in  the  German  iron  industry,  and  which  will  certainly  increase  rapidly  in  impor- 
tance in  American  and  British  practice,  under  the  spur  of  coming  competition.  They  are  by- 
product coking,  the  utilization  of  furnace  gases  in  the  gas  engine  and  advanced  practice  in 
electric  driving  of  winding  and  rolling-mill  engines.  The  author  acknowledgeslhis  indebted- 
ness to  Dr.  H.  Hoffman  and  to  the  Zeitschrift  des  Vereines  Deutscher  Ingenieure  for  a  large 
part  of  the  data  contained  in  this  article. — The  Editors. 

WHILE  giving  all  due  credit  to  other  countries,  the  fact  remains 
that  two  of  them — America  and  Germany — have  been 
chiefly  responsible  for  the  marvelous  growth  of  the  iron 
and  steel  industry  in  the  last  quarter  century.  Great  Britain,  the 
third  great  iron-producing  country,  has  hardly  more  than  held  her 
own,  although  that  in  itself  is  a  great  achievement  when  her  com- 
paratively small  natural  resources  are  taken  into  account,  and  she  can 
always  be  proud  of  having  been  the  leader  during  the  early  part  of 
the  modern  industrial  movement,  and  of  having  maintained  her 
supremacy  for  so  long. 

The  production  of  steel  is  characteristic  of  the  course  of  the 
world's  iron  trade,  the  total  for  all  countries  in  1880  being  about 
4,500,000  tons,  Great  Britain  producing  1,320,000  tons,  America 
1,270,000  tons  and  Germany  620,000  tons.  In  1905,  the  total  steel 
produced  was  43,900,000  tons,  America's  share  being  20,350,000  tons, 
Germany's  10,070,000,  and  Great  Britain's  5,980,000.  The  total  in- 
crease in  steel  production  is  therefore  about  39,000,000  tons,  America 
contributing  19,000,000  tons  of  this,  Germany  9,450,000  tons  and 
Great  Britain  4,660,000  tons.  The  figures  for  each  of  these  countries 
are  greater  than  those  for  all  the  world  in  1880,  America's  increase 
being  over  four  times  the  total  production  25  years  ago. 

But  while  the  historical  development  of  industry  in  Germany  and 
America  has  been  similar,  there  have  been  other  causes  which  have 
given  the  industries  of  each  country  certain  special  characteristics. 
These  causes  have  been  partly  natural  and  partly  national.  In  Amer- 
ica, nature  has  been  lavishly  abundant  in  providing  the  raw  materials 
for  manufacture,  and  the  people  have  been  quick  to  take  advantage 
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of  her  bounty,  but  careless  in  their  use  of  it.  The  Americans  have 
shown  *great  enterprise  and  clever  ingenuity  in  their  undertakings, 
and,  unhampered  by  tradition,  have  built  up  a  very  big  industrial 
structure.  They  have  worked  quickly,  they  have  gotten  results,  but 
not  always,  not  even  generally,  in  the  most  economical  manner. 
They  have  not  had  the  time.    They  have  been  too  busy. 

In  Germany,  on  the  contrary,  while  progress  has  not  been  so 
rapid,  it  rests  on  a  more  secure  foundation.  Inferior  to  America 
in  natural  resources,  Germany  has  made  the  most  of  what  she  pos- 
sesses. Her  people  have  gone  slowly  but  surely.  In  America, 
if  a  thing  does  not  work  right  the  first  time,  the  tendency  is  to  throw 
it  aside.  There  is  not  time  to  bother  about  it.  In  Germany,  how- 
ever, a  new  invention  is  thoroughly  tried  out,  and  if  it  is  of  any 
value,  it  is  pretty  sure  to  be  applied  where  it  will  operate  most  effi- 
ciently and  do  the  most  good.  The  Germans  have  not  been  slow  to 
adapt  American  ideas  and  inventions  to  their  own  needs,  but  there 
has  been  far  less  tendency  in  America  to  take  up  many  of  the  German 
improvements.  This  has  been  the  case  in  the  manufacture  of  iron 
and  steel,  and  although  this  industry  in  America  has  had  such  a 
wonderful  growth  and  is  at  present  in  such  a  flourishing  condition, 
when  the  evil  days  come,  there  will  have  to  be  most  careful  manage- 
ment, not  only  to  maintain  the  present  position,  but  even  to  tide  over 
the  hard  times  in  any  comfort,  and  every  economy  will  have  to  be 
practiced.  In  those  days,  if  she  has  not  done  so  before,  America  will 
have  to  turn  to  Germany  for  instruction,  and  it  would  be  well  if 
she  could  learn  her  lesson  in  time  to  be  prepared  for  the  lean  years. 

A  brief  review  of  some  of  the  recent  technical  developments  in 
the  German  iron  and  steel  industry  will  show  how  it  has  been  in- 
fused with  the  careful,  scientific  spirit  of  the  nation,  and  its  present 
condition  and  tendencies  merit  the  consideration,  at  least,  of  the 
metallurgists  of  other  countries. 

The  statistics  show  that  Germany's  blast  furnaces  produced 
nearly  11,000,000  tons  of  iron  in  1905,  and  their  output  for  1906  will 
reach  nearly  12,500,000  tons.  The  production  of  steel  ingots  and 
castings  for  1905  totaled  10,067,000  tons,  divided  according  to  pro- 
cesses of  manufacture  as  follows :  Acid  bessemer,  424,000  tons ; 
basic  bessemer,  6,204,000  tons;  acid  open-hearth,  166,000  tons;  basic 
open-hearth,  3,087,000  tons;  other  steel  castings,  186,000  tons,  65,- 
000  of  which  were  acid,  and  121,000  basic.  This  shows  the  great 
preponderance  of  basic  processes  in  Germany,  which  is  due  to  the 
character  of  their  ores,  and,  indeed,  it  was  the  introduction  of  the 
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TWO-CYCLE  TWO-CYLINDER  NURNBERGER  COKE-OVEN   GAS   ENGINE  WITH  980- 
KILOWATT     SIEMENS-SCHUCKERT     GENERATOR     AT  LUXEMBURGER 
MINE,   BURBACH  A.  SAAR. 

Thomas-Gilchrist  methods  of  lining  converters  and  open-hearth  fur- 
naces which  made  available  some  of  Germany's  largest  iron  deposits, 
such  as  the  minette  ores  of  the  Lorraine-Luxemburg  district,  which 
are  high  in  phosphorus,  and  cannot  be  worked  in  acid  converters  or 
furnaces. 

Next  to  the  raw  material  itself  as  an  element  in  the  iron  and  steel 
industry,  comes  the  power  required  in  all  metallurgical  operations, 
and  while  the  character  of  the  materials — the  ore,  the  fuel  and  the 
flux — is  more  or  less  a  fixed  quantity  for  any  given  region,  the  metal- 
lurgical processes  and  the  methods  of  obtaining  the  necessary  power 
for  their  operation  depend  largely  upon  the  human  element  directing 
them.  It  is  to  this  question  of  power  production  and  utilization  that 
much  of  the  attention  of  German  engineers  has  been  given,  and  re- 
cent years  have  seen  a  great  change,  amounting  almost  to  a  revolu- 
tion, in  the  methods  which  prevailed  up  to  the  end  of  the  nineteenth 
century. 

The  German  iron  and  steel  works  are  situated  generally  where 
sufficient  water  power  is  not  readily  available,  and  so  they  depend 
almost  entirely  upon  coal  as  a  primary  source  of  energy.  Until  with- 
in the  last  decade,  this  coal  was  used  only  as  fuel  for  steam  boilers, 
and  the  reciprocating  steam  engine  was  practically  the  only  prime 
mover.  But  there  has  been  a  great  change  in  the  last  ten  years. 
The  gas  engine  has  come  rapidly  to  the  front,  and  coal,  instead  of 
being  used  directly,  is  now  largely  converted  into  gas  and  utilized  in 
this  form,  some  gas  being  burned  under  steam  boilers,  but  a  great 
and  increasing  portion  being  consumed  in  the  cylinders  of  internal- 
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combustion  engines.  The  gas 
producer,  or  apparatus  whose 
primary  object  is  the  generation 
of  gas  for  power  purposes,  finds 
its  principal  application  in  small 
or  moderate  sized  power  plants, 
but  is  not  used  in  iron  and  steel 
works  where  there  are  coke 
ovens  or  blast  furnaces,  as  the 
latter  two,  while  designed  prima- 
rily for  the  production  of  coke 
and  iron,  respectively,  furnish 
gas  as  a  by-product,  and  furnish 
it  in  large  quantity,  even  if  not 
of  the  best  quality. 

At  present  about  half  the 
coke  in  Germany  is  produced  in 
the  older  style  of  ovens  which 
burn  all  their  own  gas,  and  from 
which  only  exhaust  heat  is  avail- 
able for  steam  generation.  The 
other  half  of  the  coke  is  made  in 
by-product  ovens,  where  the 
gases  are  cooled  and  deprived 
of  their  tar,  ammonia,  benzol, 
etc.,  and  are  then  used  partly 
for  heating  the  ovens  themselves 
and  for  generating  steam,  any 
surplus  being  available  for  gas 
engines.  By  constructing  these 
by-product  ovens  on  the  regener- 
ative principle,  all  their  gas  can 
be  used  in  gas  engines.  Hitherto 
the  waste  heat  and  gases  from 
coke  ovens  have  been  used  prin- 
cipally for  steam  generation,  as 
they  possess  a  high  calorific 
value  and  may  be  consumed 
under  boilers  without  previous 
cleaning,  which  is  an  expensive 
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operation  with  coke-oven  gases,  but  very  necessary  before  they  can 
be  introduced  into  the  internal  combustion  engine.  It  has  been  esti- 
mated that  the  gas  and  waste  heat  from  the  coke  ovens  in  Germany 
are  capable  of  producing  from  500,000  to  600,000  horse  power,  ac- 
cording as  they  are  used  for  steam  generation  or  in  gas  engines,  -or 
partly  for  one  and  partly  for  the  other.  Coke-oven-gas  engines  with 
a  total  capacity  of  44,000  horse  power  were  actually  in  use,  or  in 
course  of  construction  last  summer. 

I 


A   BY-PRODUCT   COKING   PLANT  OF   120  OVENS. 


Blast-furnace  gas  is  a  still  more  important  source  of  power.  With 
a  monthly  output  of  1,000,000  tons  of  iron,  which  was  slightly  ex- 
ceeded by  the  blast  furnaces  of  Germany  in  1906,  it  is  found  that 
they  generate  enough  gas  to  produce  1,000,000  horse  power  if  used 
in  gas  engines,  or  about  half  that  amount  if  burned  under  boilers  in 
connection  with  the  best  reciprocating  engines  or  steam  turbines, 
and  only  one-third  of  a  million  horse  power,  or  less,  if  used  with 
steam  engines  such  as  are  often  found  at  metallurgical  works  and 
mines.  Blast-furnace  gas  is  a  much  poorer  fuel  for  boilers  than  coke- 
oven  gas,  but  when  used  in  gas  engines  it  compares  far  more  favor- 
ably with  the  coke-oven  product,  as  it  can  there  be  used  to  equal  ad- 
vantage by  compressing  it  more  highly  and  by.  mixing  it  with  a  smaller 
proportion  of  air.    Cleansing  of  coke-oven  gas  is  more  difficult  than 
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GAS-DRIVEN  POWER  HOUSE,  ROMBACHER  HUTTENWERKE.      NINE  NURNBERGER 

ENGINES. 


that  of  blast-furnace  gas,  and  with  the  former  the  whole  cost  of  cleans- 
ing must  be  charged  against  the  gross  power  produced,  while  with 
blast-furnace  gas  the  purification  is  largely  a  matter  of  removing  the 
dust,  and  it  is  also  becoming  more  and  more  the  custom  to  cleanse  the 
gas  before  it  enters  the  blast  stoves,  so  that  there  is  but  little  more 
purification  necessary  to  fit  it  for  use  in  gas  engines.  On  account  of 
all  these  considerations  the  blast  furnace-gas  engine  has  made  rapid 
progress,  and  in  May,  1906,  there  were  in  operation  or  in  course  of 
construction  in  Germany  such  engines  with  a  total  capacity  of 
372,000  horse  power. 

These  blast-furnace-gas  engines  are  divided  according  to  their 
type  as  follows:  Two-cycle,  84,000  horse  power;  single-acting,  four- 
cycle, 40,000  horse  power;  double-acting,  four-cycle,  248,000  horse 
power.  Divided  according  to  their  application,  there  are  200,000 
horse  power  devoted  to  driving  electric  generators,  156,000  to  blowing 
engines,  and  16,000  to  rolling  mills. 

Of  the  coke-oven-gas  engines,  there  are  3,500  horse  power  of  the 
two-cycle  type,  4,200  horse  power,  single-acting,  four-cycle,  and 
36,300  horse  power,  double-acting,  four-cycle.  Practically  all  of 
these  are  used  for  generating  electric  current. 

Regarding  the  size  of  the  individual  engines,  1,000  horse  power 
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per  cylinder  is  the  usual  limit,  such  cylinders  having  an  inside  dia- 
meter of  1,100  millimeters  (43.3  inches)  and  a  piston  stroke  of  1,300 
millimeters  (51.2  inches),  but  the  firm  of  Ehrhardt  &  Sehmer  have 
built  a  number  of  cylinders  of  1,150  millimeters  (45.3  inches)  dia- 
meter, with  a  i^oo-millimeter  stroke,  which  are  rated  at  1,100  horse 
power,  and  the  John  Cockerill  Company  has  built  many  1,200-horse- 
power  cylinders,  and  has  even  gone  as  high  as  1,500  horse-power  in 
a  single  cylinder.  The  largest  gas-engine  units,  at  the  present  time, 
develop  3,600  horse  power,  divided  among  four  cylinders  in  twin- 
tandem  arrangement. 

An  approximate  estimate  indicates  that  the  total  power  require- 
ments of  the  German  coal  mines,  iron  mines  and  iron  and  steel  works 
could  be  met  by  the  gases  and  waste  heat  from  the  blast  furnaces 
and  coke  ovens  if  properly  utilized,  and  with  an  adequate  system  of 
power  distribution.  These  gases  are  capable  of  producing  about 
1,500,000  horse  power,  but  at  present  the  total  capacity  of  blast-fur- 
nace-gas engines  and  coke-oven-gas  engines  is  only  about  416,000 
horse  power.  This  is  being  increased,  and  will  undoubtedly  become 
much  greater  in  the  course  of  the  next  few  years,  but  there  is  still  a 
wide  margin  between  the  power  required  and  that  furnished  by  gas 
engines,  and  this  gap  has  to  be  filled  by  steam,  acting  either  directly 
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THE  ENGINEERING  MAGAZINE, 


in  the  reciprocating  engine  or  steam  turbine,  or  indirectly  through 
electric  generators  and  air  compressors.  Some  of  the  steam  is  gen- 
erated by  the  waste  heat  and  gases  from  coke  ovens,  but  the  greater 
part  of  the  boiler  fuel  consists  of  coal,  burned  directly  on  the  grates 
Most  of  the  smaller  machines  about  mines  and  metallurgical 
works  are  now  run  by  electric  motors,  so  that  the  direct  application  of 
the  steam  engine  is  confined  to  the  heavy  work,  such  as  pumping, 
hoisting,  ventilating,  air  compressing  and  rolling.  The  majority  of 
the  blowing  engines  are  now  operated  by  gas,  but  with  this  exception, 
the  steam  engine  is  still  the  chief  dependence  for  working  the  heavy 
machinery,  although  it  is  being  gradually  displaced  by  the  electric 
motor  and  the  gas  engine.  The  steam  engines  are  generally  of  the 
compound  condensing  type,  and  use  moderately  high  steam  pressures. 


INTERIOR   OF   PLANT   FOR   RECOVERING   AMMONIA   FROM    BY-PRODUCT  COKING. 


But  where  steam  is  used  for  the  generation  of  electric  current, 
the  reciprocating  engine  is  being  rapidly  superseded  by  the  steam 
turbine,  which  seems  peculiarly  adapted  to  this  work.  At  mines 
and  works  where  there  is  a  supply  of  gas,  the  gas  engine  is  generally 
used  for  driving  electric  generators,  but  elsewhere  the  steam  turbine 
occupies  a  commanding  position  in  this  field.  The  initial  cost  of  an 
electric  generating  plant,  including  the  dynamo,  is  found  to  be  nearly 


THE  GERMAN  IRON  INDUSTRY. 


899 


the  same  with  both  prime  movers,  when  the  boiler  is  taken  into  ac- 
count, and  amounts  to  about  200. marks  ($50  or  fio)  per  horse 
power,  the  choice  between  the  two  being  determined  by  local 
conditions. 


DEUTZ    GAS   ENGINE   OF   3  50   HORSE   POWER  FOR  ELECTRIC   CENTRAL  STATION 
OPERATING  WITH   GAS   FROM   BROWN  COAL. 


The  large  majority  of  the  steam  turbines  operate  with  live  steam, 
sometimes  superheated,  but  there  is  also  an  increasing  use  of  low- 
pressure  or  exhaust-steam  turbines.  The  comparative  figures  for  tur- 
bo-dynamos are  as  follows :  At  coal  mines  there  are  105,400  horse 
power  of  live-steam  turbines  and  8,000  horse  power  of  exhaust- 
steam  turbines.  At  works  with  blast  furnaces  there  are  11,300  horse 
power  turbines  using  live,  and  4,800  horse  power  using  exhaust 
steam;  and  at  steel  works  without  blast  furnaces,  live-steam  turbines 
furnish  23,700  horse  power,  and  exhaust  steam  turbines  1,450  horse 
power.  Besides  these  there  are  46,000  horse  power  of  turbo  dynamos 
not  classified,  making  a  total  capacity  of  about  200,000,  horse  power 
for  steam  turbines,  as  compared  with  about  243,000  horse  power  of 
gas  engines,  for  driving  electric  generators. 

The  advantages  of  electric  driving  for  small  machines  were  recog- 
nized at  an  early  date,  but  it  is  only  within  the  last  ten  years  that 
electricity  has  been  applied  to  the  heavy  work  of  pumping,  hoisting, 
etc.,  and  the  use  of  the  electric  motor  for  driving  rolling  mills  is  of 
very  recent  date.  Now  that  electric  driving  has  been  made  to 
meet  the  difficult  requirements  of  a  reversible  rolling  mill,  the  power- 
generating  plant  of  a  mine  or  metallurgical  work  can  be  completely 
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centralized,  and  electric  motors  can  be  made  to  operate  every  kind 
of  machine  in  use.  It  will  be  simply  a  question  to  be  answered  for 
each  case  individually,  whether  it  is  more  economical  and  convenient 
to  drive  the  machine  electrically,  or  by  means  of  a  gas  engine  or 
steam  engine. 

Nearly  every  mine  and  works  has  its  own  electric  station  and 
distribution  system,  of  greater  or  less  extent,  but  besides  the  local 
plants,  there  are  now  some  great  transmission  and  distribution  net- 
works which  cover  a  large  area.  These  larger  systems  were  gener- 
ally installed  originally  to  connect  separated  mines  and  works 
belonging  to  the  same  company  or  allied  companies,  and  to  equalize 
the  power  distribution  by  transmitting  the  surplus  energy  at  one 
place  to  supply  a  deficiency  at  another.  Such,  for  instance,  is  the 
case  where  the  Stumm  blast  furnaces  at  Ueckingen  send  electric 
power  to  their  ore  mines,  37  kilometers  distant,  and  where  the 
Ilseder  works  furnish  three-phase  current  at  10,000  volts  'to  the 
Peiner  rolling  mills.  In  many  cases  plants  are  connected  not  so 
much  to  furnish  each  other  with  a  regular  supply,  as  to  have  a  re- 
serve for  emergencies  or  accidents  at  one  place  or  the  other.  It  is 
very  convenient  for  a  new  mine  to  have  a  supply  of  power  available, 
before  it  has  its  own  coke  ovens  or  generating  plant. 

The  most  comprehensive  system  of  equalization  and  exchange  of 
power  is  that  of  the  Rhenish  Westphalian  Electric  Company,  which 
operates  a  network  of  circuits  totaling  1,000  kilometers  (620  miles) 
in  length.  At  present  this  company  has  two  large  stations  in  opera- 
tion, and  a  third  is  to  be  built  in  the  southwestern  part  of  its 
territory,  which  covers  the  Ruhr  Valley  from  Horde  to  the  Rhine. 
At  its  Essen  station,  which  is  in  close  proximity  to  the  Mathias 
Stinnes  coal  mine,  there  are  two  7,500-horse-power  turbo-dynamos, 
and  two  similar  sets  will  be  running  in  the  near  future,  besides 
which  several  smaller  reciprocating-engine  sets  are  in  operation.  At 
the  Hoerde  station,  which  adjoins  the  Wiendahlsbank  coal  mine, 
there  are  two  generating  sets  of  3,800  horse  power  each,  and  two 
7,500-horse-power  turbo-dynamos  are  being  installed.  The  Rhenish- 
Westphalian  Company  has  closed  contracts  with  some  iron  works 
and  mines,  under  which  it  will  buy  energy  from  them  for  3  pfennigs 
cent  or  ^  d.)  per  kilowatt-hour,  and  sell  them  energy  at  6 
pfennigs  per  kilowatt-hour.  On  account  of  its  connection  with  various 
private  stations,  which  enables  it  to  dispense  with  reserve  machinery, 
this  company  is  in  a  position  to  sell  current  cheaply,  its  general  rate 
for  large  customers,  such  as  machine  works,  rolling  mills  and  mines, 
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being  6  pfennigs  per  kilowatt-hour,  and  where  motors  are  in  con- 
tinuous operation,  such  as  those  used  for  mine  ventilators,  the  rate  is 
as  low  as  4^  pfennigs. 

At  coal  mines,  three-phase  current  is  used  almost  exclusively. 
The  three-phase  motor  is  well  adapted  to  mining  operations,  and 
the  voltages  employed  are  high  enough  to  secure  economical  distri- 
bution over  considerable  distances  underground  and  between  shafts. 
The  voltages  have  risen  from  1,000  and  2,000  to  5,000,  which  promises 
to  become  the  standard  in  the  Ruhr  district.  This  voltage  can  be 
used  directly  for  even  comparatively  small  motors,  and  at  the  same 
time  is  high  enough  for  the  transmission  lines  of  most  of  the  inter- 
communicating systems.  The  frequency  was  formerly  25  cycles  per 
second  in  many  cases,  but  has  now  become  standardized  at  50  cycles. 


ELECTRIC-DRIVEN   ROLLS  AND   TRANSFER  TABLES,   LUXEMBURGER  BERGWERKS 
U.    SAARBRUCKER  EISENHUTTEN. 

At  the  iron  and  steel  works,  direct  current  and  three-phase  cur- 
rent are  both  used.  This  field  is  divided  between  them  pretty  evenly, 
with  direct  current  at  present  a  little  in  the  lead,  owing  to  the  flex- 
ibility of  the  direct-current  motor  and  the  ease  with  which  its  speed 
can  be  varied.   The  voltages  run  from  220  up  to  500. 

So  much  for  the  general  features  of  power  generation  and  dis- 
tribution.   When  we  come  to  particular  power  applications,  it  is 
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found  that  the  cranes  and  other  handling  apparatus,  and  practically 
all  the  smaller  machines  at  steel  and  iron  works,  are  now  electri- 
cally driven.  At  blast  furnaces,  the  gas  engine  is  being  used  more 
and  more  for  running  the  blowers,  and  promises  to  displace  the 
steam  engine  entirely.  The  application  of  gas  engines  to  blowers  at 
steel  works  has  been  slower,  only  a  couple  of  such  sets  being  yet  in 
operation. 

The  severe  demands  of  rolling  mills  have,  in  the  past,  been  fairly 
well  satisfied  by  the  steam  engine,  but  even  here  the  gas  engine  and 
electric  motor  have  been  able  to  adapt  themselves  to  the  difficult, 
conditions  and  are  working  trains  of  rolls  at  various  mills  Both 
three-phase  and  direct-current  electric  motors  are  used,  the  latter 
operating  to  better  advantage  under  varying  speeds.  The  electric 
motor  has  recently  been  successfully  applied  to  the  driving  of 
reversible  rolls,  the  system  employed  being  a  combination  of  the 
Ilgner  flywheel  and  the  Ward  Leonard  electrical  control,  which  has 
already  met  with  great  success  in  the  operation  of  mine  hoists.  In 
this  system  there  is  a  motor-generator  set  with  a  very  heavy  flywheel 
for  equalizing  the  load,  the  motor  being  connected  to  the  line,  which 
may  have  three-phase  or  any  other  kind  of  current.   The  generator  is 
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a  direct-current,  shunt-wound  machine,  whose  voltage  is  varied  by 
altering  the  field  current.  The  motor  which  does  the  actual  driving 
of  the  rolls,  the  hoist,  or  whatever  machine  it  may  be  attached  to, 
gets  its  current  directly  from  this  generator,  and  its  speed  and  di- 
rection of  rotation  depend  entirely  upon  the  voltage  at  its  terminals, 
which,  in  turn,  is  dependent  upon  the  field  current  of  the  generator, 
which  is  regulated  by  the  operator.  This  method  of  control  admits 
of  very  nice  speed  adjustment,  in  an  efficient  and  convenient  manner. 

At  mines,  the  electric  motor  also  does  a  great  deal  of  the  light 
work,  although  compressed  air  is  still  largely  employed  underground. 
The  air  compressors  themselves  are  generally  steam  driven,  but  a 
great  deal  of  the  pumping  and  hoisting  is  now  done  electrically. 

These  great  changes  in  power  generation  and  application  have 
taken  place  within  the  past  ten  years,  and  they  are  still  going  on. 
Finality  has  by  no  means  been  reached,  but  the  gas  engine  and  the 
electric  motor  have  gained  positions  of  commanding  importance,  and 
promise  to  be  even  more  generally  employed  in  the  future.  All  over 
Germany,  the  great  manufacturing  companies  and  the  mining  and 
metallurgical  engineers  appear  to  be  working  together  to  make  the 
very  most  of  their  country's  natural  resources  and  to  raise  her  to 
the  highest  pitch  of  industrial  excellence. 


WOLF  SEMI-PORTABLE  ENGINE,  COMPOUND  CONDENSING  WITH  SUPERHEAT. 
Normal  horse  power  186;  maximum,  232.    R.  Wolf,  Magdeburg-Buckau,  Germany. 


THE  CHOICE  OF  MOTIVE  POWER  FOR  THE 
WORKSHOP. 

By  Rodolphe  Mathot. 

HI.    A  COMPARISON  OF  BURDEN  COSTS  AND  A  STUDY  OF  WORKING 

EXAMPLES. 

In  preceding  articles  in  our  January  and  February  issues,  the  author  has  discussed  the 
relative  expense  of  installation  and  of  operation  of  plants  equipped  with  steam,  gas,  and  oil 
engines.  He  now  sums  up  certain  general  considerations  affecting  "overhead  charges1' 
against  running  expense,  and  concludes  with  a  number  of  examples  of  the  mode  of  studying 
individual  problems.— The  Editors. 

WHEN  we  include  all  the  accessory  work  incidental  to  a  motive- 
power  installation,  such,  for  example,  'as  grading,  founda- 
tions, etc.,  the  total  cost. is  practically  the  same — that  is  to 
say,  within  10  or  15  per  cent — for  all  various  types  of  machinery  we 
have  been  studying.  It  is  necessary,  however,  to  consider. the  in- 
stallations absolutely  complete,  for  calculations  based  upon  the  price 
of  the  principal  apparatus  without  the  auxiliaries  and  the  necessary 
arrangements  they  involve  would  be  valueless  for  comparison. 

The  interest  on  capital  expenditure  may  be  taken  uniformly  at  5 
per  cent  per  annum,  whatever  type  of  machinery  be  installed.  So  far 
as  concerns  sinking  fund,  it  is  well  to  assume  a  life  for  the  machinery 
not  exceeding  15  years  in  the  case  of  stationary  engines,  or  10  years 
for  turbines  and  semi-portable  engines,  and  of  10  years- also  in  the 
case  of  gas  engines.  The  sinking-fund  periods  which  I  suggest  may 
appear  short;  but  weight  should  be  given,  in  my  judgment,  to  the 
fact  that  in  a  limited  space  of  time  mechanical  construction  will  have 
made  such  progress  that  it  will  be  of  advantage  to  replace  machinery 
originally  installed  by  new  and  more  perfect  apparatus.  The  old 
machinery,  further,  will  retain  a  certain  realizable  value  which  will 
go  to  diminish  the  cost  of  the  new  machines. 

Safety,  Regularity  and  Elasticity  in  Operation. — The  gas  motor 
does  not  enjoy  a  very  brilliant  reputation  so  far  as  concerns  relia- 
bility and  elasticity  in  operation.  It  has  generally  attributed  to  it 
the  fault  of  stopping  for  very  small  causes — a  charge  which  does  not 
lie  against  steam  engines.  These,  indeed,  will  run  under  very  un- 
favorable conditions,  of  course  with  an  abnormal  steam  consumption ; 
but  rarely  is  it  necessary  to  shut  them  down  entirely.  Indeed,  even 
in  the  case  of  accident  they'  may  often  still  keep  in  more  or  less 
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partial  operation  the  machinery  which  they  drive,  and  it  is  generally 
regarded  preferable  to  let  them  run  on,  even  if  in  defective  order,  up 
to  the  time  when  repairs  are  possible,  rather  than  to  be  compelled  to 
shut  down.  The  gas  engine,  on  the  contrary,  if  it  is  not  kept  up  and 
regulated,  so  that  every  part  operates  normally,  refuses  absolutely  to 
run  at  all. 

As  a  result  of  these  considerations  the  majority  of  the  industrial 
world  looks  upon  steam  engines  as  being  perfectly  reliable  from  the 
operative  point  of  view  and  denies  these  qualities  to  combustion 
motors.  Therefore,  many  industrial  managers,  on  the  principle  that 
shut-downs  are  excessively  unprofitable,  give  preference  a  priori  and 
for  this  one  reason  alone  to  the  steam  engine.  This  particular  state 
of  mind  has  been  perfectly  described  by  Mr.  Witz  in  the  comparative 
review  already  quoted  at  the  opening  of  these  articles.    He  says: 

"It  is  necessary  to  be  certain  of  living  before  beginning  to  think  of 
living  well ;  and  continuity  of  work  means  more  iii  certain  industries  than 
reduction  of  working  cost." 

I  think,  nevertheless,  that  it  would  be  unwise  to  generalize  from 
that  way  of  looking  at  things.  Under  modern  competitive  conditions, 
it  is  an  industrial  necessity  to  live  economically  and  to  cut  down  the 
general  costs  of  operation  the  utmost  possible.  Everything  that  may 
contribute  tp  cost  reduction  ought  to  be  considered,  and  the  judicious 
choice  of  the  motive  power  best  suited  to  the  particular  circum- 
stances of  any  given  installation  is  always  conducive  to  practical, 
advantageous  results. 

We  must  not,  therefore,  stop  absolutely  with  this  question  of 
reliability;  in  reality  it  constitutes  often  but  a  superficial  element  in 
the  problem,  and  in  no  case  is  it  in  general  more  important  than  some 
one  or  more  of  the  other  points  which  we  have  already  indicated  as 
worthy  of  study  in  the  selection  of  a  sysytem  of  motive  power.  I 
have  already  said,  and  I  repeat  and  maintain,  that  a  gas  engine,  well 
built,  well  installed/  well  looked  after,  is  just  as  reliable  as  any  steam 
engine.  Each  type  of  prime  mover,  moreover,  is  individually  subject 
to  various  accidents  peculiar  to  it.  Reciprocating  steam  engines,  tur- 
bines, and  gas  motors  are  all  subject  to  breakage  of  parts,  and  to  hot 
journals.  Steam  boilers,  as  well  as  pressure  producers,  may  explode. 
The  sheets  of  the  fire-box  may  be  burned  and  steam  pipes  may  burst, 
I  have  seen  steam  engines  smashed  by  water  in  the  cylinders  or 
stopped  by  a  valve  seizing,  and  I  have  seen  gas  engines  "  hove  to  " 
by  defective  ignition.  Unquestionably  the  things  which  may  stop  a 
combustion  motor  are  more  numerous  and  may  oftener  occur  than 
those  causing  the  shut-down  of  a  steam  engine ;  but  for  every  possi- 
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ble  accident  there  are  plainly  indicated  preventive  precautions,  and 
if  these  are  carefully  observed  the  chances  of  sudden  stoppage  are 
minimized. 

In  point  of  elasticity  of  operation,  it  is  recognized  that  a  steam 
engine  of  given  power  can  easily  develop  30  to  40  per  cent  excess 
for  over-load,  either  by  fuller  steam  admission  or  by  an  increase  of 
steam  pressure.  This  latter  mode  is  not  to  be  recommended  except 
under  precautions,  for  there  is  fear  of  over-taxing  the  strength  of 
some  parts  of  the  machine.  There  will,  in  any  case,  of  course,  be 
some  loss  of  economy,  but  it  will  nevertheless  be  possible  to  secure 
the  desired  result — that  is,  increased  power,  at  least  temporarily. 
When  the  over-load  occurs  but  rarely,  and  lasts  but  a  short  time,  the 
increased  steam  consumption  is  of  little  importance. 

In  any  case  it  would  be  necessary  to  figure  the  additional  cost 
resulting  from  the  conditions,  and  to  compare  it  with  that  which 
would  be  involved  in  the  installation  of  a  gas  engine  of  sufficient 
power  to  carry  the  maximum  short-period  load,  but  operating  in 
general  considerably  below  that  duty,  and,  consequently,  under 
conditions  of  diminished  economy. 

Another  consideration  bearing  upon  elasticity  of  operation,  and 
constituting  an  incontestible  advantage  for  the  steam  engine,  is  the 
ability  which  it  possesses  to  start  into  motion  the  entire  transmission 
system  of  the  factory;  if  the  individual  machines  are  uncoupled  it  is 
not  necessary  to  install  any  main  clutch  or  other  uncoupling  system. 
The  gas  motor  does  not  enjoy  this  advantage,  and  to  start  it  with 
certainty  it  is  necessary  that  the  first  explosions  in  the  cylinder  should 
have  no  other  resistance  to  overcome  than  that  of  the  motor  itself. 
It  is  therefore  generally  installed  in  connection  with  some  system  for 
uncoupling  the  entire  power  transmission ;  this  may  be  by  fixed  and 
loose  pulley  or  by  a  friction  clutch,  the  latter  appliance  being  rather 
expensive.  In  the  case  of  motors  of  more  than  100  horse  power, 
started  by  means  of  a  compressed-air  reservoir  charged  by  a  smalt 
independent  motor,  the  uncoupling  mechanism  may,  indeed,  be  dis- 
pensed with  and  the  whole  power-transmission  system  (unless  its 
resistance  is  unusually  large)  may  be  set  in  motion  by  the  gas  engine 
acting  as  a  compressed-air  motor  until  the  first  few  explosions  have 
occurred.  For  this,  however,  it  would  be  necessary  to  provide  an 
air  reservoir  of  adequate  capacity,  much  larger  than  those  ordinarily 
used.  The  usual  size  is  sufficient  to  start  the  engine  four  times  con- 
,  secutively  without  allowing  the  air  pressure  to  drop  below  four 
atmospheres,  and  the  compressor  which  feeds  them  generally  works 
to  ten  or  twelve  atmospheres. 
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By  way  of  example,  a  resume  is  appended  of  a  number  of  studies 
made  by  me  at  various  times  for  power  installations  of  various  sizes. 

Example  No.  i. 

50-Horse-Power  Motor  Installation  and  Heating  Plant  for  a  Linen 

Laundry. 

The  prime  mover  might  drive  the  machines  either  directly  or 
through  transmission,  and  must  also  supply  electric-lighting  current, 
this  latter  item  corresponding  to  about  15  horse  power  effective.  The 
heating  system  was  to  keep  the  whole  plant  at  normal  temperature  in 
cold  weather  and  also  to  supply  steam  under  pressure  of  about  two 
atmospheres  to  certain  special  apparatus.  The  necessary  steam  con- 
sumption was  estimated  at  880  pounds  an  hour  maximum  for  heating 
and  660  pounds  an  hour  maximum  for  the  machinery. 

The  works  are  situated  in  the  neighborhood  of  Brussels  near  a 
water  course  sufficient  to  supply  the  condensers  without  saving  the 
water  of  condensation.  During  the  summer  the  demand  for  power 
is  35  horse  power  maximum  and  30  horse  power  average  for  10  hours 
a  day.  During  the  winter  it  is  50  horse  power  between«6  and  9  A.  M. 
and  between  3  and  6  P.  M.,  and  35  horse  power  between  8  A.  M.  and 
3  P.  M.  The  space  available  for  the  boiler  and  engine  installation  is 
constricted.  The  disposal  of  waste  of  all  kinds  is  convenient  and 
presents  no  unusual  features.  Absolute  continuity  of  operation  is 
not  a  vital  consideration. 

The  problem  suggests  various  solutions. 

1.  — To  use  a  high-pressure  installation  supplying  simultaneously 
the  steam  necessary  to  run  a  stationary  engine  sufficient  for  the 
motive-power  requirements,  and  also  the  steam  consumed  in  the  heat- 
ing plant  and  drying  machines,  subject,  of  course,  to  the  introduction 
of  a  pressure  reducer  in  the  steam  main.  This  solution  was  rejected, 
partly  because  the  space  available  was  too  restricted  for  the  instal- 
lation of  a  compound  condensing  stationary  engine,  and. partly,  again, 
because  the  coal  consumption  of  such  apparatus  per  effective  horse- 
power hour  would  have  been  at  least  2.5  pounds,  representing  for  an 
average  load  of  40  horse  power  for  300  days  of  10  hours  each  a  total 
annual  expense  of  2,760  francs  ($550  or  £110)  with  coal  at  20  francs 
($4  or  16  shillings)  per  ton  delivered. 

2.  — To  furnish  the  heating  from  a  boiler  designed  to  carry  8 
atmospheres,  but  working  at  2^/2  to  3  atmospheres,  and  to  feed  steam 
at  this  pressure  to  the  special  apparatus;  to  place  a  reducing  valve 
in  the  main  piping  of  the  heating  system  lowering  the  pressure  to  0.5 
atmosphere ;  to  generate  the  motive  power  either  by  a  semi-portable 
condensing  steam  engine  working  at  10  atmospheres,  and  consuming 
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at  the  maximum  1.85  pound  of  coal  per  horse-power  hour  with  a 
working  load  of  30  to  50  horse  power,  but  capable  of  developing, 
when  necessary,  a  maximum  of  62  brake  horse  power.  The  total 
annual  fuel  expense  of  this  power  unit,  estimating1  again  an  average 
load  of  40  horse  power,  would  be  2,016  francs  (say  $500  or  iioo) ; 
as  an  alternative  to  this  semi-portable  engine  might  be  installed  a 
producer-gas  engine  of  50  horse  power,  consuming  at  full  load  1 
pound  and  at  half-load  1.3  pound  of  anthracite  coal  per  horse-power 
hour,  the  coal  costing  26  francs  a  ton.  Under  the  same  working  con- 
ditions the  annual  cost,  averaging  the  consumption  at  1.1  pound  per 
horse  power  delivered,  would  be  1,500  francs  ($300  or  £60). 

The  use  of  a  semi-portable  engine  would  permit  the  supply  of 
steam  from  this  unit  to  the  drying  machines  during  the  summer  when 
the  general  heating  system  was  not  in  use,  and  under  these  conditions 
the  separate  steam  boiler  need  not  be  fired.  I  therfore  advised  the 
choice  of  that  alternative  in  the  second  solution — that  is,  separate 
steam  boiler  and  semi-portable  engine — in  preference  to  the  installa- 
tion of  the  separate  steam  boiler  and  gas  engine,  notwithstanding  the 
greater  annual  economy  to  the  extent  of  500  francs  apparently  shown 
by  the  last  suggested  system.    The  cost  of  the  installation  was  as 


follows : 

francs 

Semi-portable  steam  engine,  43  horse-power,  compound  condensing,  15*925 

Foundations,  etc.,  500 

Pumpsfand  piping,  765 
Chimney  (already  existing) 

Steam  piping,  210 

Boiler,  60  square  metres  heating  surface,  6,100 

Masonry,  flues,  etc.,  1,326 


Total  cost,  24,826 


The  semi-portable  without  superheating  was  chosen,  because,  first, 
superheat  was  of  no  advantage  so  far  as  steam  for  the  drying  ma- 
chines was  concerned,  and  because,  further,  it  would  involve  an  in- 
crease of  1,600  francs  in  the  purchase  price,  while  the  possible 
economies  obtainable,  according  to  the  makers'  guarantees,  would 
not  exceed  pound  of  coal  per  horse-power  hour — that  is  (under 
the  average  working  output  of  40  horse  power),  276  francs  a  year. 
This  economy  would  not  suffice  to  justify  the  investment  in  the 
apparatus,  for  which  the  builder  would  not  give  at  the  outside  a 
guarantee  of  life  beyond  five  years. 

Example  No.  2. 
Motor  Installation  of  40  Horse-Power  for  a  Tannery. 

The  prime  mover  must  drive  the  machinery  by  direct  transmission 
and  the  spent  tan  bark  must  be  used  as  fuel.   The  establishment  is  in 
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the  south  of  Belgium.  The  site  for  the  machinery  might  be  selected 
according  to  convenience.  Water  is  abundant.  The  disposal  of  waste 
offers  no  special  difficulty  and  occasional  interruptions  in  operation 
would  not  be  of  vital  importance. 

The  quantity  of  waste  tan  bark  produced  by  the  plant  being  in- 
sufficient for  the  generation  of  the  power  required,  it  would  be  neces- 
sary to  supplement  it  by  the  use  of  coal,  and  the  largest  possible  fuel 
economy  on  the  part  of  the  engine  is  therefore  requisite.  Installations 
studied  for  this  case  were  that  of  a  semi -portable  steam  engine  and 
that  of  a  gas  motor  supplied  by  a  pressure  producer  suited  for 
utilizing  the  tannery  wastes. 

francs 

i. — Semi-Portable  Steam  Engine. 

Semi-portable  steam  engine,  tandem  compound,  condensing, 
using  superheated  steam,  normally  developing  35  horse 


power  but  capable  of  continuous  overload  to  a  maxi- 
mum of  45  horse  power,  pressure  12  atmospheres,  14,500 
Chimney,  piping,  erection,  accessories,  1,700 
.Special  furnace  for  burning  tan  bark,  700 


Total,  16,900 

Total  Running  Cost,  per  diem. 
Fuel  (tan-bark  residues) 

Half  time  for  fireman-machinist,  2 

Lubrication,  maintenance  and  repairs,  2.70 

Interest  and  sinking  fund,  5.65 

Total,  10.35 
2. — Gas  Engine. 

40  horse-power  motor  with  pumps,  accessories,  foundations,  11,000 

Pressure  producer,  utilizing  tan  bark,  8,000 


Total,  19,000 
Total  Running  Expense,  per  diem. 
Fuel  (spent  tan  bark) 

One-half  wages  for  machinist,  2. 
Lubrication,  maintenance  and  repairs,  3.40 
Interest  and  sinking  fund,  6.20 


Total,  11.60 


The  use  of  a  semi-portable  steam  engine  is,  therefore,  the  most 
advantageous  solution. 

Example  No.  3. 
Motive-Power  and  Heating  Installation  in  a  Lithographer's  Shop. 
The  motor  was  to  drive  the  machinery  through  a  transmission  sys- 
tem demanding  40  horse  power  for  10  hours  daily,  and  also  to  supply 
electric  lighting  to  the  extent  of  another  40  horse  power  during  about 
1,000  hours  a  year.  The  heating  system  was  to  maintain  a  normal 
temperature  in  the  shop  and  annexes,  the  shop  being  situated  in  a 
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large  hall  lighted  through  the  roof,  and  enclosing  a  large  cubic  space 
to  be  heated  while  at  the  same  time  presenting  wide  areas  of  cooling 
surface.  The  necessary  steam  consumption  was  estimated  at  a  maxi- 
mum of  1,450  pounds  per  hour. 

The  works  are  situated  in  the  surburbs  of  Brussels  near  to  a  small 
pond.  The  space  necessary  for  the  installation  of  the  machinery 
might  be  taken  at.  will.  The  disposal  of  waste  is  not  subject  to  any 
difficulty,  and  unbroken  continuity  of  operation  is  not  a  vital  con- 
sideration. The  choice  of  a  solution  must  be  governed  above  all  by 
the  highest  possible  economy  of  operation.  I  discarded  at  the  outset 
the  stationary  engine  and  boiler  and  the  semi-portable  steam  engine 
as  not  fulfilling  sufficiently  well  this  principal  desideratum,  more  es- 
pecially as  a  condensing  engine  plant  would  have  involved  large 
expense  for  water  supply  and  cooling  arrangements. 

My  recommendation  was:  For  motive  power,  two  gas  engines 
with  suction  producers,  each  one  of  40  horse  power,  operating  two 
dynamos  of  identical  characteristics ;  for  the  heating  plant,  an  instal- 
lation of  two  low-pressure  boilers,  placed  close  to  the  gas  producers 
so  that  all  the  apparatus  might  be  attended  to  in  winter  by  one  man. 
The  total  price  of  the  motor  and  gas-producer  installation  was  26,000 
francs.  The  service  trials  of  the  gas  engines  gave  extremely  satis- 
factory results,  the  fuel  consumption  per  horse-power  hour  having 
varied  from  0.7  pound  under  full  load  to  0.9  pound  at  half-load. 
Further,  the  daily  working  expense  for  coal  for  the  motors  did  not 
exceed  5  francs,  and  the  average  power  developed  was  40  horse. 

The  low-pressure  boilers  for  the  heating  system,  28  square-metres 
heating  surface  each,  with  their  accessories,  masonry  setting  and 
chimney,  cost  6,000  francs. 

Example  No.  4. 
150  Horse-Power  Installation  in  a  Brewery. 

The  motive  power  was  to  drive  apparatus  for  treating  grain, 
pumps  and  water-pressure  apparatus,  and  ice  machines,  and  also  to 
supply  current  for  electric  lighting  and  certain  power-transmission 
machinery.  There  was  already  installed  in  the  brewery  a  suction- 
producer  gas  engine  of  100  horse  power  and  an  internally-fired  steam 
boiler  of  80  square  metres  heating  surface,  carrying  8  atmospheres 
and  supplying  steam  both  for  the  heating  and  cooking  apparatus  and 
for  an  engine  of  20  horse  power.  The  works  are  situated  in  the 
suburbs  of  Brussels  near  to  a  brook  and  with  abundant  water  supply. 
During  the  summer,  any  interruption  in  the  working  of  the  ice  ma- 
chines would  be  serious,  and  unbroken  continuity  of  operation  is  a 
point  of  great  importance. 
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In  this  direction  the  gas  motor  already  installed  had  fulfilled  the 
requisite  conditions  excellently  during  certain  periods,  having,  for 
example,  run  for  an  entire  month,  day  and  night,  without  stop ;  on  the 
other  hand,  under  different  circumstances  it  had  stopped  most  in- 
opportunely, involving  large  expense  for  the  purchase  of  the  ice 
necessary  to  maintain  low  temperature  in  the  cellars.  It  may  be 
observed  here  that  in  brewery  work  any  machinery  which  is  in  the 
least  likely  to  refuse  to  run  at  the  moment  when  it  is  needed  is  gen- 
erally to  be  considered  as  convicted  of  a  capital  crime.  Gas  motors 
are  as  yet  still  in  this  category. 

The  question  to  be  considered  was :  What  means  would  be  most 
economical  for  generation  of  the  necessary  motive  power  and  steam 
supply  to  the  brewing  processes  ?  Should  the  heating  of  the  vats  and 
the  generation  of  motive  power  be  combined,  either  by  utilizing  the 
exhaust  steam  or  by  withdrawing  the  necessary  quantity  of  steam 
from  a  receiver  between  the  two  cylinders,  or  would  it  be  better  to 
keep  the  two  operations  wholly  independent  the  one  of  the  other? 
A  builder  of  stationary  steam  engines  offered  for  the  sum  of  22,000 
francs  (to  which  must  be  added  about  2,000  francs  for  erection  and 
connection)  to  install  a  compound  condensing  Corliss  steam  engine 
of  180  brake  horse  power  adjusted  to  run  with  one-half  atmosphere 
pressure  in  the  intermediate  receiver.  This  engine  could  have  been 
run  by  the  boiler  already  installed. 

The  operation  absorbing  the  largest  quantity  of  heat — -about 
2,200  pounds  of  steam  per  hour — is  the  treatment  of  the  mixture  of 
wort  and  hops.  When  this  steam  is  withdrawn  from  the  inter- 
mediate receiver  at  a  pressure  of  V2  atmosphere,  after  it  has  been 
expanded  in  the  high-pressure  cylinder  from  jy2  atmospheres  down 
to  y2  atmosphere,  it  has  already  produced  80  horse  power  of  useful 
work.  If  the  engine  at  this  time  is  being  called  upon  for  165  indi- 
cated horse  power  (for  example)  there  must  be  supplied  to  the  high- 
pressure  cylinder  in  addition  1,125  pounds  of  steam,  which,  expanding 
normally  through  the  high  and  low-pressure  cylinders,  will  produce 
the  necessary  supplementary  85  horse  power.  The  total  steam  con- 
sumption is  then  3,325  pounds  per  hour,  or  (dividing  by  the  165  horse 
power  developed)  20  pounds  per  indicated  horse-power  hour.  When 
the  engine  runs  without  any  withdrawal  of  steam  from  the  receiver 
it  consumes  13.2  pounds  of  steam  per  indicated  horse-power  hour. 

To  sum  up :  under  the  conditions  we  have  been  considering  it  is 
possible  to  utilize  for  heating  purposes  2,200  pounds  of  steam  which 
have  already  served  to  develop  a  certain  amount  of  power  ;  but  the 
total  power  obtained  costs  in  the  average  6.8  pounds  of  steam  per 
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horse-power  hour  more  than  the  normal  consumption  when  the  engine 
is  operated  without  any  steam  withdrawal  from  the  receiver.  For 
165  horse  power  developed  this  amounts  to  1,120  pounds  of  steam  per 
hour.  In  reality,  therefore,  the  advantage  gained  in  steam  obtained 
for  heating  purposes  without  expense  amounts  only  to  the  difference 
between  2,200  and  1,120  pounds;  that  is,  to  1,080  pounds  per  hour, 
Account  must  be  taken  of  the  fact  that  steam  consumption  cal- 
culated on  the  indicated  horse  power  hour  is  understood  to  be  with 
no  allowances  for  loss,  and  that  about  10  per  cent  must  be  added  for 
condensation  losses.  A  further  consideration  must  be  faced  in  the 
fact  that  the  existing  heating  appliances  are  supplied  by  steam  under 
high  pressure,  and  that  it  would  be  necessary  to  make  changes  before 
it  would  be  possible  to  utilize  the  steam  under  a  pressure  of  only  y2 
atmosphere. 

Let  us  now  consider  the  alternative  of  complete  separation  of  the 
heating  and  motive-power  services,  to  be  secured  by  using  for  the 
former  the  boiler  already  installed,  and  employing  for  the  latter  a 
semi-portable  condensing  steam  engine  with  high  superheat,  working 
under  a  pressure  of  12  atmospheres  on  a  steam  consumption  of  ioy2 
pounds  per  indicated  horse-power  hour,  all  losses  included,  and  cost- 
ing 38,000  francs.  The  boiler  has  an  evaporating  power  correspond- 
ing to  8.9  pounds  of  water  per  pound  of  coal,  while  the  old  stationary 
boiler  evaporates  only  7  pounds  of  water  per  pound  of  coal. 

In  the  table  following  are  given  the  comparative  figures  for  the 
elements  outlined  above: 

Heating  and  Power  Combined.  Heating  and  Power  Separate. 

Steam  used,  2,200  lb.  Heating,  2,200  lb. 

+  1,125  " 

Loss,  330  "  Power,  1,730  " 

Total  Steam,  3,655  lb.  3,930  lb. 

Coal  Consumption,  Coal  Consumption, 

(7  lb.  steam  per  1  lb.  coal)  522  lb.  (8.9  lb.  steam  per  1  lb.  442  lb. 

coal). 

It  is  apparent  that  the  second  hypothetical  solution  shows  an 
economy  of  15  per  cent  over  the  first,  and  that  figuring  on  a  work- 
ing year  of  300  days  of  10  hours  each,  the  total  fuel  economy  would 
amount  to  233,000  pounds,  costing  at  20  francs  to  the  ton,  2,120  francs 
($424,  or  £85).  The  gross  difference  in  price  between  the  first  in- 
stallation and  the  second  (14,000  francs,  but  to  be  reduced  to  12,000 
francs  if  count  is  taken  of  the  cost  of  the  changes  which  the  first 
solution  would  involve)  would  thus  be  repaid  in  about  six  years. 
From  these  calculations  it  was  decided  to  adopt  the  semi-portable 
engine,  and  to  effect  the  heating  with  the  old  boiler ;  or,  at  times  when 
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very  little  steam  was  required,  to  supply  the  entire  service  with  the 
semi-portable  engine  and  boiler  alone. 

Example  No.  5. 

Installation  of  200  Horse  Power  for  Drying  and  Heating  in  a 

Ceramic  Factory. 
The  motor  was-  required  for  driving  machinery  by  direct  trans- 
mission and  also  for  supplying  electric  light,  this  latter  corresponding 
to  about  25  horse  power  of  actual  work,  while  the  maximum  demand 
of  the  machinery  would  be  155  horse  power.  Tests  which  I  had  made 
in  a  similar  factory  had  established  the  fact  that  the  average  power 
requirement  was  100  horse  power.  The  heating  of  the  place 
would  use  a  quantity  of  steam  approximating  1,980  pounds  per  hour. 
The  buildings  were  widely  spread  out  and  did  not  all  require  heating 
under  the  same  conditions  at  the  same  time.  The  drying  plant  (for 
clays,  etc.)  required  an  estimated  quantity  of  1,100  pounds  of  steam 
per  hour. 

So  far  as  the  motive-power  installation  was  concerned,  the 
principal  consideration  was  economy  in  operation.  Space  for  the  in- 
stallation might  be  taken  ad  libitum.  The  removal  of  waste  presented 
no  difficulty  and  assurance  against  occasional  stoppage  in  operation 
was  not  a  controlling  consideration. 

The  factory  is  built  on  a  hill  and  the  water  level  is  about  80  feet 
below  the  surface  of  the  ground.  It  was  therefore  necsesary  to  sink 
a  deep  well  and  the  installation  for  pumping  up  the  water  was  rather 
expensive.   This  made  it  of  interest  to  use  as  little  water  as  possible. 

After  examination  of  the  various  conditions  to  be  fulfilled,  I 
recommended  the  installation  of  a  gas-engine  and  suction-producer 
plant  of  200  horse  power,  with  starting  device  operated  by  com- 
pressed air,  furnished  by  an  independent  compressor  driven  by  a 
benzine  motor.  The  cooling  of  the  motor  is  effected  by  a  water 
circulation  on  a  closed  circuit  with  cooling  tower.  The  plant  is 
situated  in  Belgium  near  to  the  German  frontier  and  to  the  Liege 
coal  fields.  It  is  therefore  easy  to  procure  anthracite  coal  suitable  for 
a  gas  producer  at  a  moderate  price. 

The  cost  of  the  installation  was  as  follows : 

Motor  of  200  horse  power  with  two  cylinders  twinned; 
suction  gas  producer  with  two  scrubbers;  water-cir- 
culating system  with  pump  and  cooling  apparatus; 
compressed-air  starting  device  with  reservoir,  com- 
pressor and  6  horse-power  benzine  motor,  53,000  francs 
Drying  installation,  10,000  tl 
Heating  plant  for  the  shops  and  offices,  19,000  " 


Total, 


82,000  francs. 
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Example  No.  6. 

Remodeling  of  a  400  Horse-Power  Plant  for  a  Quarry  and  Cement 

Works. 

The  establishment  is  in  Belgium  near  to  the  French  frontier,  and 
is  built  along  a  watercourse.  It  comprises  two  factory  buildings,  not 
parallel,  and  containing  cement  machinery.  The  independent  power- 
transmission  systems  for  these  two  shops  are  driven  by  two  separate 
Corliss  engines,  condensing,  supplied  with  steam  from  internally- 
fired  boilers.  It  would  be  practically  impossible  to  consolidate  the 
two  principal  transmissions.  The  new  apparatus  to  be  installed  was 
to  be  erected  in  another  shop  independent  of  the  two  already  existing. 
The  site  for  this  additional  machinery  might  be  selected  at  will. 
There  was  no  difficulty  in  the  removal  of  waste,  and  absolute 
continuity  of  operation  was  not  imperative. 

There  is  in  the  vicinity  an  electric  central  station  furnishing  high- 
tension  current  over  a  radius  of  several  kilometres  for  quarrying 
machines  of  widely-varying  capacity,  and  also  maintaining  a  public 
and  private  lighting  system.  In  the  interest  of  stability  and  regularity 
of  operation  this  central  station  desired  to  enlist  among  its  clients  a 
steady  consumer  of  300  or  400  horse  power.  Its  management  there- 
fore proposed  to  the  owners  of  the  cement  manufactory  which  we  are 
now  considering,  that  these  latter  should  discard  their  own  engines 
and  draw  from  the  central  station,  at  a  price  to  be  fixed,  all  the 
motive  power  they  might  need.  This  proposal  led  to  the  study  of  the 
following  points: 

1.  — Actual  cost  of  current  from  the  central  station. 

2.  — Actual  cost  of  the  motive  power  at  the  cement  manufactory 
with  its  existing  engines. 

3.  — Cost  of  power  from  a  separate  electric  power  plant  installed 
at  the  cement  works. 

1.— Electric  Central  Station.  This  included  two  tandem  com- 
pound steam  engines,  Sulzer  type,  one  of  550  and  the  other  of  350 
horse  power,  supplied  with  steam,  either  saturated  or  superheated  as 
desired,  from  a  battery  of  multi-tubular  boilers.  The  tests  of  coal 
consumption  made  with  these  engines  gave  the  following  results, 
under  average  working  conditions,  with  as  wide  a  range  of  variation 
as  it  had  been  possible  to  obtain  : 

Coal  Consumption.  550  Horse  Power  350  Horse  Power  Engine 

Engine  With  Without 

With  Superheat   Superheat  Superheat 
Per  indicated  horse-power  hour,  2.241b.         2.351b.  2.621b. 

Per  kilowatt  at  Switchboard,  4.56  "  4.20  "  4.53  " 
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The  fuel  costs  of  the  three  engines  were  respectively: 

Cost  per  Hour,  in  Centimes,  Coal  at  1 5  francs  per  ton. 
Per  kilowatt,  3.15  2.86  3.10 

Per  indicated  horse-power  hour,  1.52  1.61  1.78 

Per  effective  "  1.70  1.79  1.98 

In  the  average,  for  the  kilowatt  delivered  to  the  switchboard  the 
mean  cost  for  fuel  alone  was  3  centimes.  The  cost  per  kilowatt  de- 
livered at  the  cement  works,  including  line  and  transformer  losses, 
was  3.8  centimes,  or,  say,  per  effective  horse  power  delivered  to  the 
machines  2.8  centimes.  To  this  figures  must  be  added  about  0.25 
centime  for  amortization  of  the  installation  necessary  between  the 
central  station  and  the  power-driven  machinery  at  the  plant.  The 
total  cost  per  horse-power  hour  available  would  then  be  3.05  centimes. 

2.  — Cement  Factory.  This  contained  two  Corliss  engines,  one 
single-cylinder*  condensing,  the  other  compound  condensing,  each  de- 
veloping 150  horse  power  mean  effective.  Tests  made  under  work- 
ing conditions  showed  that  the  coal  consumption  averaged  2.6  pounds 
per  indicated  horse-power  hour,  or  3  pounds  per  effective  horse  power 
per  hour  at  the  engine,  and  3.15  pounds  per  effective  horse  power  per 
hour  delivered  to  the  machines.  With  coal  at  15  francs  per  ton  this 
gives  a  cost  of  2.13  centimes  per  effective  horse  power  per  hour 
available;  with  all  other  expenses  of  operation  and  amortization  in- 
cluded (representing  an  item  of  0.81  centime  per  horse-power  hour) 
the  figure  per  horse-power  hour  delivered  at  the  machines  was 
brought  to  2.94  centimes. 

3.  — Isolated  Power  Plant  for  the  Cement  Works.  This  installation 
was  studied  under  three  hypothetical  solutions: 

1.  Two  semi-portable  engines  of  200  horse  power  each. 

2.  Two  gas  engines  of  200  horse  power  each  with  pressure 
producers. 

3.  Two  gas  engines  of  200  horse  power  each,  with  by-product 
coke  ovens,  these  being  installed  without  expense  for  the  recovery  of 
by-products,  and  their  coke  product  being  used  for  cement  burning. 

I.  will  give  merely  a  resume  of  the  calculations  in  three  cases: 

Semi-portable    Gas  engines  and    Gas  engines  and 
engine  producers  coke  ovens 

Initial  cost  of  installation.         130,000  145,000  133,500 

Annual  running  expense 

and  amortization.  -44,380  41,813  27,300 

Mean  cost  per  horse  pow- 
er hour  effective;  based 
on  an  average  of  200 
horse  power  for  360 
days  of  22  hours;  in 

centimes.  2.8  2.64  1.77 
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The  examination  of  these  figures  by  the  parties  interested  led 

the  electric  central  station  management  to  propose  to  furnish  electric 

current  at  4.5  centimes  per  kilowatt  at  the  switchboard  plus  an  annual 

charge  of  50  francs  per  kilowatt  for  150  kilowatts.    An  effective 

horse-power  hour  delivered  to  the  machinery  corresponds  generally, 

considering  all  losses,  to  one  kilowatt  at  the  switchboard.   Under  the 

proposed  conditions,  therefore,  the  operation  would  cost  the  cement 

works  as  follows: 

150  kilowatts  at  a  fixed  annual  charge  of  5  o  francs ,       7,500  francs 
200  horse  power  for  3 60  days  of  22  hours  each  at 

4.5  centimes,  71,180  " 

Total,  78,680  francs 

It  is  evident  that  this  operating  cost  is  considerably  higher  than 
that  which  would  result  from  an  isolated  plant  at  the  works ;  but  its 
acceptance  would  avoid  immobilization  of  capital,  would  escape  a 
certain  number  of  more  or  less  expensive  difficulties,  and  would  re- 
duce to  a  minimum  the  chances  of  stoppage  or  shut-down.  These 
various  considerations  induced  the  cement  manufacturers  to  deal  with 
the  electric  central  station  on  the  conditions  proposed. 

Conclusions. 

I  hope  the  practical  examples  given  will  make  it  clear  that  in 
choosing  between  the  various  types  of  prime  mover  we  must  regard 
carefully  every  foreseeable  condition  of  general  importance.  The 
question  must  be  studied  solely  from  the  practical  point  of  view — 
that  is  to  say,  in  each  particular  case  we  must  weigh  the  various 
consequences  which  would  follow  the  selection  of  a  certain  form  of 
motor,  comparing  them  with  those  which  would  be  involved  in  the 
selection  of  every  other  form,  and  must  reduce  to  a  strict  money  basis 
the  net  result  of  all  these  consequences.  We  must  keep  in  mind  that, 
broadly  speaking,  the  entire  installation  cost  of  any  one  system  is 
about  the  same  as  that  of  any  other;  that  almost  always  the  lowest 
operating  cost  is  obtained  with  a  gas  engine,  the  semi-portable  com- 
ing next,  and  the  stationary  steam  engine  last ;  that  there  are  special 
considerations  in  any  given  case  which  throw  the  decision  one  way  or 
another  according  to  the  weight  of  the  influence  which  they  exercise 
over  general  conditions  of  operation.  Keeping  these  elements  in 
mind,  then,  it  is  necessary  to  calculate  the  total  cost  per  unit  of  power 
for  each  type  of  power  plant  in  view,  taking  into  account  the  initial 
cost  of  installation  and  the  operating  costs.  The  conclusion  as  to  the 
verdict  we  should  reach  will  then  be  read  clearly  in  the  figures  ob- 
tained— if  the  studies  have  been  made  by  a  competent  engineer  who 
has  neglected  no  essential  detail. 


COST  REDUCTION  THROUGH  COST 
COMPARISON. 


By  C.  E.  Knoeppel. 

Mr.  Knoeppel's  paper  refers  only  to  burden  costs.  A^following  article  will  consider  piece, 
operation,  and  machine  costs,  and  a  concluding  one  will  outline  the  formation  and  working 
of  a  department  of  cost  comparison. — The  Editors. 

IN  modern  business  practice  the  far-sighted  executive  desires  to 
know,  month  by  month,  what  his  burden  has  been.    He  is  not 
content  to  know  simply  the  amount  of  money  expended,  but  he 
wants  to  know  where  this  money  has  gone,  and  if  the  burden  shows 
an  increase,  where  the  increase  is  as  well  as  what  caused  it. 

A  system  of  costing  does  not  perform  its  proper  function  unless 
its  aim  is  cost  reduction.  Its  aim  should  be  more  than  simply  to 
furnish  data  whereby  prices  can  be  based,  and  more,  also,  than 
simply  to  supply  the  management  with  an  average  cost  of  an  article 
or  a  burden  charge  after  a  period  of  time.  The  only  proper  method 
of  reducing  costs  is  through  a  systematic  comparison,  inasmuch  as 
the  executive  is  able  to  forecast  the  future  only  by  comparison  with 
past  performances. 

The  progressive  manager  will  not  be  satisfied  with  the  knowledge 
that  the  increase  in  the  burden  cost  was  "  only  "  3  per  cent  this 
month  over  last,  for  the  result  of  his  efforts  may  have  reduced  the 
burden  cost  in  a  certain  department  5  per  cent,  so  that  in  reality  there 
is  an  increase  of  8  per  cent  to  be  explained ;  and  as  "  something  " 
caused  this  increase,  he  would  not  be  doing  his  duty  unless  he  found 
out  what  the  "  something  "  was.  No  executive  can  pass  judgment 
upon  an  increase  in  the  burden  unless  he  knows  where  the  increase 
occurred  and  exactly  what  caused  it.  It  is  strange  that  managers 
who  pride  themselves  upon  their  ability  to  reduce  costs,  will  shake 
hands  with  themselves  should  the  burden  show  only  a  "  slight "  in- 
crease, when  the  result  of  a  comparison  and  an  investgation  might 
result  in  a  quiet,  heart-to-heart  talk  behind  closed  doors. 

The  measures  of  a  concern's  success  is  the  dividends  declared  to 
its  stockholders,  and  I  know  of  cases  where  the  difference  between  the 
burden  not  compared,  and  what  it  might  have  been  if  investigated 
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in  time,  was  the  difference  between  dividends  and  insolvency.  I 
once  attended  the  funeral  of  a  manufacturing  enterprise — the  forced 
sale — due  .to  the  fact  that  the  management  did  not  know  why  their 
burden  was  high;  and  the  regrettable  feature  in  this  instance  was 
the  fact  that  the  company  could  have  been  successful  if  their  burden 
had  been  so  arranged  as  to  facilitate  comparison.  In  this  case  the 
burden  covered  a  two  or  three  months  run,  and  one  set  of  figures 
represented  the  total  expenditure,  so  that  it  was  impossible  for  the 
management  to  point  out  the  weaknesses.  The  result,  as  before 
stated,  was  failure;  and  it  was  due  to  nothing  but  the  lack  of  an 
efficient  method  of  burden  comparison. 

With  the  end  in  view  of  furnishing  an  efficient  method  whereby 
the  executive  may  compare  his  costs,  I  have  devised  the  system  here 
described.  It  takes  care  of  the  burden  costs  only.  The  proper  com- 
parison of  piece,  operation,  and  machine  costs  will  be  the  subject  of 
another  article  in  the  near  future.  Burden  costs  are  made  up  by 
collecting  the  items  of  expense  from  the  various  departments  of  the 
business — from  the  cash  book,  ledger,  journal,  purchase  book  and 
perhaps  from  miscellaneous  sources.  To  group  these  items  in  a  lump 
sum  is  incorrect,  for  should  there  be  an  increase  in  the  burden  it  is 
impossible  to  find  what  caused  it  unless  the  work  be  done  over  again 
and  the  various  items  recorded.  The  burden  should  be  divided  into 
sections  to  which  the  various  items  should  be  charged. 

In  formulating  the  system  described,  I  have  made  use  of  the  most 
important  principle  of  advanced  accounting — the  use  of  "  controlling 
accounts."  To  explain  this,  let  me  describe  a  system  introduced  for 
a  manufacturing  enterprise  having  about  500  accounts.  One  ledger 
is  used — loose  leaf — in  which  are  three  ledgers  as  follows: 

General  Ledger. 

Customers'  or  Debit  Ledger. 

Creditors'  Ledger. 
Besides  the  general  accounts  in  this  General  Ledger  there  are  two 
accounts  which  represent  or  "  control "  the  other  two  ledgers  as 
follows : 

Accounts-Receivable  Account. 

Accounts-Payable  Account. 
Through  this  method  the  only  postings  made  during  the  month  are 
the  postings  to  the  names  of  the  customers  and  creditors.  At  the 
end  of  the  month,  however,  the  Accounts-Receivable  Account  is 
debited  with  an  amount  which  is  a  total  of  the  postings  to  the  cus- 
tomers' names  during  the   month,   while  the  Accounts-Payable 
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Account  is  credited  with  an  amount  equal  to  the  sum  of  the  various 
items  posted  during  the  month  to  the  Creditors'  Ledger.  These  two 
controlling  accounts  are  put  through  the  trial  balance,  instead  of  the 
name  of  each  customer  or  creditor,  thus  materially  reducing  the  work 
of  taking  off  a  trial  balance.  By  posting  cash  received  and  paid  out, 
one  can  readily  see  that  a  glance  at  these  controlling  accounts  will 
show  how  much  is  due  the  company  and  how  much  the  company  owes. 

In  order  to  illustrate  the  method  of  cost  comparison,  using  the 
idea  before  described,  I  have  used  seven  controlling  accounts  as 
follows : 

Repairs. 

Power,  Heat  and  Light. 
Stock  Room. 

General  Expense  Labor  and  Material. 
Supervision  and  Records. 
General  Expense. 
Selling  Expense. 
These  accounts  are  subdivided  into  the  various  accounts  they  repre- 
sent or  "  control  "  as  follows : 
Maintenance  and  '  Repairs. 

Maintenance  of  Buildings  and  General  Equipment. 
iA — Wages. 
iB—lMaterials. 
Maintenance  of  Power,  Heat  and  Light  Machinery. 
2A — Wages. 
2B — Materials. 
Maintenance  of  Machine  Tools. 
3A — Wages. 
3B — Materials. 
Maintenance  of  Small  Tools  and  Jigs. 
4A — Wages. 
4B— Materials. 
Miscellaneous  Maintenance. 
5A — Wages: 
5  B— Materials. 
Power,  Heat,  and  Light. 
8A— Wages. 
8B— Materials. 
8C — Euel  and  gas. 
8D — Miscellaneous. 
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Stock  Room. 

9A — Supervision. 

9B— Time  of  handlers. 

9C— The  taking  of  inventories. 

9D — Materials  and  supplies. 
General  Expense,  Labor  and  Materials. 

10A — Experimental,  alterations  and  changes. 

10B — Teaming. 

10C — Miscellaneous  indirect  labor. 
10D — Miscellaneous  indirect  materials. 
10E — 'Watchman. 

10F — Sweeping  and  cleaning  shops. 

10G — Handling,  loading  and  unloading  materials. 

10H — Errors:  A — Labor,  B — Materials. 
Supervision  and  Records. 

11A — Salaries  of  executives. 

11B — Salaries  of  heads  of  departments. 

11C — Salaries  and  wages  of  clerical  force. 

11D — Shop  supervision. 

11E — Shop  clerical. 

1 1 F— Printing  and  stationery. 
General  Expense. 

12A — Taxes. 

12B — Water. 

12C — Insurance. 

1 2D — Depreciation. 

12E — Interest  and  discount. 

12F — Legal. 

12G — Freight  and  express. 
12H — Postage,  telephone,  and  telegrams. 
1 2  J — Allowances. 
12K — Miscellaneous. 
Selling  Expense. 

13A — Salaries  of  salesmen. 
13B — Expenses  of  salesmen. 
13C — Advertising. 
13D — Commissions. 

13E — Drawing  room  time  on  plans  previous  to  sale. 
13F — Materials  and  supplies. 
13G — Office  rents  and  supplies. 


FOR  MONTH  OP 


April  1906 


V 


POWER  HEAT 
AND  LIGHT 


STOCK 
ROOM 


GENL  FX 
L  &  M 

c5000  00 


SUPERVISION 
ArD  RECORDS 


GENERAL 
EXPENSE 


SELLING 
EXPENSE 


TOTALS 


AMOUNT  BROUGHT  FORWARD 


1000 I 00 


t 

t 


Salaries  Heads  of  Departments- 
John  Williams  $100.00 
William  Smith  125.00 
George  Wilkinson  75.00 

Freight  and  Express 

Interest  and  Discount 

Expense  -      John  Fisher 

Salary  "  " 

Advertising  -  XYZ  magazine 

Teaming  CB  21-30-36-40 

Repairs  to  Machine  Tools 
Labor  -  200  Hours 

Repairs  to  Machine  Tools 

Invoice  Eelting  $30.00 
Invoice  Grease  27.50 
Invoice  Wood  Pulleys  10.00 

Handling,  Unloading  and  Loading 
Labor  -  200  Hours 

New  Small  Tools-  Labor  400  Hours 

Executive  Salaries  - 

James  Johnson  $200.00 
George  Smith  150.00 
William  Irving  150.00 

Clerical  Force  - 

George  French  75.00 
Phillip  James  60.00 
J  Snyder  45.00 
Miss  Williams  40.00 
Miss  Phlefcjnix  55.00 

New  Small  Tools  - 
Invoice  Cutters 
Invoice  Reamers 
Invoice  Novo  Steel 
Invoice  #2  Steel 
Invoice  Chisel  Steel 

Legal-  Johnson  and  Johnson 

Telephone 

Telegrams 

REPAIRS  .  - 

POWER,  HEAT  and  LIGHT 
STOCK  ROOM 

GENERAL  EXPENSE  LABOR  AND  MATERIAL 
SUPERVISION  AND  RECORDS 
GENERAL  EXPENSE 
SELLING  EXPENSE 
GRAND  TOTAL  FOR  MONTH 


Bills 

L  50 

EB 

L  30 
PR  20 

CB 

TC 

PR  21 

"  22 
"  24 

TC 
TC 

L  21 
L  22 
L  23 


CB 

it 

ft 

PR 

25 

it 

25 

it 

26 

n 

27 

n 

29 

J 

50 

J 

51 

J 

60 

205 


rwoo~ 


"300"  TXT" 


W9T 


250 
1050 


347 
250 
50 


100 

100 
50 


00" 


3TOT 


T547 


FORM  A.      SAMPLE  SHEET  FROM  LOOSE-LEAF  RECORD  BOOK.      SEE  PAGE  925. 
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Inasmuch  as  "  Expense "  is  charged  for  amounts  expended,  I 
decided  to  charge  the  controlling  accounts  with  the  expenses  in- 
curred during  the  month,  and  to  credit  the  sub-accounts  with  the 
various  amounts  that  go  to  make  up  these  controlling  accounts.  This 
is  of  course  not  carrying  out  to  the  letter  the  principle  of  controlling 
accounts  as  applied  to  advanced  accounting;  in  fact,  the  application 
of  the  rules  of  double-entry  bookkeeping  to  this  system  of  cost  com- 
parison has  not  even  been  attempted ;  but  inasmuch  as  the  controlling 
accounts  are  charged  for  the  expenditures,  the  amounts  covering  the 
sub-accounts  must,  of  necessity,  fall  in  the  credit  column.  If  the 
debit  total  of  the  "  Power,  Heat  and  Light "  account  for  a  month  is 
$5000.00,  the  credits  to  the  sub-accounts — "  Wages,  Materials,  Gas 
and  Fuel  and  Miscellaneous  " — must  also  equal  $5000.00.  In  this 
way  we  have  a  double-entry  system,  yet  the  clerk  doing  the  work 
need  have  but  little,  if  any,  knowledge  of  bookkeeping.  All  that 
needs  to  be  remembered  is  that  all  postings  to  the  controlling 
accounts  should  be  posted  to  the  left-hand  side — all  others  to  the 
right-hand  side. 

To  illustrate  the  method  of  posting  we  will  suppose  that  during 
the  month  an  accident  occurred  to  one  of  the  lathes  in  the  machine 
shop  and  a  force  of  men  were  put  to  work  repairing  it.  This  work 
is  covered  by  "  Repairs  to  Machine  Tools,"  the  controlling  account 
being  Repairs.  Ordinarily,  if  two  postings  were  made  for  every 
entry,  this  repairing  would  be  posted  as  follows : : 

Repairs  150  Hours  $50.00 

Machine  Tools  $50.00 
If,  however,  we  provide  a  column  for  all  repairs,  we  do  away  with 
the  necessity  of  posting  the  first  item  of  this  entry  so  that  this  tran- 
saction would  be  entered  as  follows : 

Item  Repairs 

Repairs  to  Machine  Tools  150  Hours  $50.00 

The  sums — 150  hours  and  $50.00 — would  be  posted  to  the  credit  side 
of  the  card  representing  "  Machine-Tool  "  repairs  while  the  entry  to 
Repairs  would  not  be  posted  until  the  end  of  the  month,  when  this 
amount,  along  with  all  the  other  amounts  in  this  column,  would  be 
totaled  and  posted  to  the  debit  side  of  the  controlling  account, 
Repairs.  This  method  applied  to  all  the  accounts  and  entries  reduces 
the  work  of  posting  to  about  one-half  what  it  would  be  if  each  entry 
required  two  postings. 

A  proper  system  of  time  keeping  in  the  shops  and  a  perusal  of  the 
books  heretofore  mentioned  will  result  in  the  information  desired. 
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For  the  purpose  of  recording  this  information  a  loose-leaf  book 
should  be  provided,  the  various  departments  being  properly  indexed. 
A  sample  sheet  "  A  "  of  this  book  is  here  shown,  which  we  will  say 
is  page  35,  covering  the  closing  entries  of  the  month  of  April.  In 
connection  with  this  system,  a  set  of  cards  ruled  as  shown  at  "  B-C- 
D  "  are  used,  which  in  reality  act  as  "  ledger  cards."  From  our 
"  Cost  Journal  "  all  the  items  shown  are  to  be  posted  to  these  cards, 
except  those  debit  entries  to  the  seven  controlling  accounts,  which 
are  not  to  be  posted  until  the  end  of  the  month,  as  shown  by  the  check 
mark  at  "  A  "  and  also  at  "  B." 
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FORM  F.     RECAPITULATION  SHEET. 


A  few  words  regarding  the  method  of  collecting  the  data  for 
entry  to  our  cost  book  would  perhaps  enable  one  to  understand  the 
system  more  clearly.  Form  F  is  a  "  Recapitulation  Sheet,"  while 
forms  G  and  H  illustrate  the  means  of  ascertaining  the  burden  labor 
and  burden  material— that  is,  labor  and  material  that  cannot  be 
charged  to  any  particular  order  number.  The  various  departments 
are  supplied  with  a  list  of  the  charges,  and  any  work  done  which  is 
not  of  a  productive  nature  can  be  classed  under  one  of  these  heads. 
The  workman  or  clerk  should  not  determine  the  charge,  for  I  have 
in  mind  an  example  of  the  inaccuracy  of  a  workman,  who  in  laying 
some  new  flooring  to  replace  a  bad  spot,  charged  his  time  to  "  Addi- 
tions to  Buildings," — Permanent  repairs  being  considered  an  asset  by 
the  company,  so  that  the  time  spent  by  this  workman  was  posted  to 
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assets  instead  of  to  repairs.  In  all  cases  the  purpose  should  be 
specified  and  one  who  knows  can  then  determine  the  charge. 

Each  day  the  various  labor  and  material  cards  should  be  arranged 
according  to  the  charges,  and  the  totals  posted  to  the  "  Recapitula- 
tion Sheet."  Card  "  G"  will  show  that  Jenkins  (No.  54)  spent  2.9 
hours  repairing  the  pit  lathe  which  for  the  day  specified  was  the  only 
work  done  on  the  "  machine  tools  "  and  is  accordingly  posted  as 
shown  at  t  on  the  "  Recapitulation  Sheet."  Form  H  will  show  the 
material  drawn  to  repair  this  lathe.  It  will  be  noticed  that  the  item 
of  belting  is  ignored,  for  the  following  reason :  a  requisition  comes 
to  the  office  for  belting, ;  the  purpose  being  specified  as  "  machine 
tools."  When  the  invoice  covering  this  belting  is  entered  on  the 
Purchase  Record,  the  amount  is  charged  to  Repairs  and  credited  to 
"  Repairs  to  Machine  Tools — Materials,"  as  shown  at  *  on  Form  A. 
Materials  that  cannot  be  posted  from  the  Purchase  Record  are  taken 
care  of  from  the  requisitions,  as  shown  on  Form  H — set  screws  and 
bolts.  It  can  be  readily  seen  that  all  labor  and  material  not  charge- 
able to  a  particular  order  number  are  taken  care  of,  so  at  the  end  of 
the  month  the  "  Recapitulation "  can  be  totaled  and  the  amounts 
posted  to  Form  A,  as  shown  at  %  oh  that  sheet. 

So  far  we  have  taken  care  of  the  factory  end  only.  At  the  top  of 
sheet  A  it  will  be  noticed  that  from  the  Cash  Book,  page  30,  John 
Williams,  William  Smith,  and  George  Wilkinson  received  their 
monthly  salaries  amounting  to  $300.00.  As  these  men  are  the  heads 
of  three  departments  they  come  under  the  head  of  Supervision  and 
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Records  account,  the  sub-account  being  "  Salaries  Heads  of  Depart- 
ments." Instead  of  charging  the  ledger  card  Covering  Supervision 
and  Records  ,  with  $300.00  and  crediting  the  card  for  "  Salaries 
Heads  of  Departments  "  with  a  like  amount,  we  place  $300.00  in  the 
column  Supervision  and  Records,  and  when  posting  simply  enter 
the  amount  to  the  credit  of  the  card  for  "  Salaries  Heads  of  Depart- 
ments." At  the  end  of  the  month  the  columns  are  totaled  and  the 
amount  representing  the  expenditure  for  Supervision  and  Records, 
in  this  case  $3125.00,  is  posted  to  the  debit  side  of  the  card  covering 
this  account.  This  account's  six  sub-accounts  should  equal  this 
same  amount.   This  illustration  of  the  first  entry  applies  to  all  entries. 

The  characters  in  the  "  Folio  "  column,  Form  A,  are :— CB— Cash 
Book.  L— Ledger.  EB— Expense  Books.  TC— Time  Cards.  PR- 
Purchase  Record.    J — Journal. 

Form  I  shows  a  draft  of  a  monthly  report,  and  after  the  entries 
from  book  A  have  been  posted  and  everything  closed  for  the  month, 
the  cost  keeper  can  then  proceed  to  make  out  this  report.  He  can 
place,  we  will  say,  this  report  and  the  seven  cards  representing  the 
controlling  accounts  on  the  desk  of  the  manager,  who  has  before  him 
in  concise  shape  all  the  details  as  to  the  month's  burden.  Reference 
to  B  covering  the  General  Expense  account  will  show  him  that  the 
amount  expended  for  the  month  was  $300.00  in  excess  of  the  amount 
spent  the  month  previous,  and  that  up  to  May  1,  $15,300.00  has  been 
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DEPARTMENT         Machine  Shop 
Item 
Repairs 

Power,  Heat  and  Light 
Stock  Room 

General  Expense  Labor  and  Matl. 

Shop  Expense 
Supervision  and  Records 
General  Expense 

Administrative  Expense 
Selling  Expense 

Grand  Total 
Productive  10,000 


Non-Productive  4,000 


Burden  per  Productive  Hour  $« 


Burden  per  Productive  Value  1 


Increase  1  Over  Last  Month  .03 
Decrease  J 

Increase:  1  Over  Record  Month  .04 

Decrease  J 

Remarks 


PERIOD         April  1906 
Amount     Amount   Per  Hour 
$300.00 
500.00 
300.00 
1,000.00 


12% 


$2,100.00 

1,000.00 
1,000.00 


2,000.00  .20 
600.00  .06 

$4,700.00  $0.47 

Hours  $2,500  Amount 


0.47 

84  % 


1,200 


Signed,  Williams. 

FORM  I.     MONTHLY  REPORT. 

expended.  If  the  system  has  been  in  operation  long  enough,  a  com- 
parison with  the  first  four  months  of  the  previous  year  will  be 
interesting.  Should  an  executive  desire  it,  the  idea  can  be  carried 
far  enough  to  give  him  the  weights  and  costs  of  certain  materials, 
as  shown  on  Form  D  for  Novo  steel. 

If  after  a  study  of  this  report  and  the  seven  cards  the  manager 
decides  that  the  increase,  if  there  be  one,  is  too  large  to  be  passed  by 
without  an  investigation,  he  can  have  placed  before  him  all  the  cards 
representing  the  sub-accounts,  and  if  necessary  all  the  information 
regarding  any  entry  to  any  of  these  accounts. 

Through  this  method  of  cost  comparison  the  time  consumed  in 
looking  up  time,  weights  if  necessary,  amounts  expended,  etc.,  is 
reduced  to  a  minimum ;  in  addition  there  is  placed  at  the  disposal  of 
the  executive  the  means  whereby  his  costs  can  be  reduced,  inasmuch 
as  a  study  of  the  various  items  will  enable  him  to  study  intelligently 
every  part  of  his  business.  Another  advantage  of  a  method  of  this 
nature  is  the  assurance  that  greater  care  will  be  exercised  on  the  pari 
of  the  cost  keepers,  when  they  know  that  all  the  details  must  be 
placed  in  a  permanent  record  so  as  to  balance,  and  that  the  various 
items  will  be  compared. 


PROFIT  MAKING  IN  SHOP  AND  FACTORY 
MANAGEMENT. 


By  C.  U.  Carpenter. 

III.    THE  DRAFTING  ROOM  AND  THE  TOOL  ROOM— THE  HEART 
OF  THE  SHOP. 

Mr.  Carpenter's  series  began,  in  our  issue  for  January  last.  The  first  section  traced 
broadly  the  problems  of  reorganizing  a  run-down  concern  and  the  spirit  and  policy  in  which 
they  must  be  approached;  the  second  described  the  practical  and  successful  working  of  the 
committee  system,  as  a  means  of  enlisting  the  earnest  cooperation  and  the  utmost  effort  of  the 
entire  working  force.  With  this  secure  foundation  laid  for  the  work  of  reorganization,  he  be- 
gins now  to  take  up  its  actual  progress  through  the  concern,  beginning  logically  with  the  de- 
signing and  drafting  departments  and  their  inseparable  ally,  the  tool  room. — The  Editors. 

/"TT*HE  secrets  of  cheap  production!"    The  secrets  that  every 
§      manufacturer  ardently  desires  to  discover;  that  every 
wide-awake  maker  of  manufactured  articles  wants  to 
adapt  to  his  own  business ! 

The  place  of  first  importance  in  all  the  methods  and  processes 
that  will  be  considered  in  this  series  must  be  given  to  the  compre- 
hensive Committee  System  which  has  been  fully  treated  in  the  two 
preceding  papers.  While  the  consideration  of  ways  and  means  of 
increasing  output,  lowering  cost,  and  improving  quality  leads  us 
through  a  discussion  of  the  several  lines  of  department  activities  of  a 
well  organized  business,  the  underlying  principles  of  the  "  Committee 
System  of  Management "  will  be  constantly  referred  to,  and  the  great 
effectiveness  of  this  system  constantly  employed  to  help  us  in  solving 
many  an  intricate  problem  of  management,  method,  or  processes. 
Knowing  so  well  its  tremendous  benefits  in  the  development  and  man- 
agement of  large  industrial  enterprises,  I  consider  it  the  best,  and,  in 
fact,  the  only,  foundation  upon  which  to  build  any  thorough  plan  for 
reviving  a  run-down  concern,  or  for  developing  even  a  well  organized 
business  to  its  fullest  power  and  possibilities  of  profit. 

Analysis  of  Departmental  Methods  and  Processes. 

The  next  logical  step  is  the  consideration  of  the  designing,  manu- 
facturing, and  system  methods  and  processes — the  consideration  of 
the  usual  defects,  and  the  determination  of  plans  for  remedying  them 
and  introducing  in  their  stead  the  most  modern  means  for  efficient, 
cheap,  and  accurate  production. 
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The  Designing  and  Drafting  Department. 
The  secrets  of  cheap  production  lie  first  in  the  organization  of  the 
designing  and  drafting  department,  whether  it  be  two  men  or  one 
hundred,  by  methods  that: 

a — Will  develop  the  possibilities  in  its  working  force  in  both  gen- 
eral efficiency  and  also  accuracy  in  details; 
b — Will  ensure  invariably  a  design  on  a  new  or  a  re-design  on  an 
old  product  that  will  bring  out  the  best  possibilities  of  manu- 
facture, both  as  to  ease  and  cheapness  of  manufacturing,  and 
the  use  of  standard  and  stock  parts ; 
c — Will  bririg  about  intelligent  and  sympathetic  cooperation  of 
this  department  and  the  shop,  upon  both  design  and  methods ; 
d — Will  result,  through  the  mutual  cooperation  of  designer,  drafts- 
men, foremen  and  sales  department,  in  a  constant  striving  for 
new  and  better  designs,  a  more  thoroughly  standardized  prod- 
uct, and  lines  of  manufacture  better  suited  to  the  needs  of  the 
market  and  better  fitted  to  outstrip  the  competitor. 
In  inseparable  association  with  the  designing  and  drafting  depart- 
ment is  the  tool  room,  including  the  tool-designing  department.  Here 
indeed  is  the  "  heart  of  the  shop."    An  ill  managed,  inefficient  tool 
room  invariably  means  a  run-down  shop.    A  well  managed,  up-to- 
date  tool  room,  headed  by  a  first  class,  tactful  mechanic,  thoroughly 
versed  in  the  possibilities  of  modern  methods,  modern  tools,  modern 
steels  and  speeds,  should  always  head  the  shop  in  the  right  direction 
and  be  the  great  factor  in  keeping  it  there  if  its  power  is  recognized 
and  properly  guided  and  used.    The  general  designing  and  drafting 
department  and  the  tool  room  may  be  properly  considered  the  main 
levers  by  which  to  pry  up  slovenly  and  bad  manufacturing  conditions; 
and  the  strongest  factors  in  gaining  the  desired  end  of  cheap  and 
accurate  production.    The  work  of  these  two  departments  forms  the 
initiative  to  modern  shop  success. 

The  drafting  department,  however,  does  (or  certainly  should) 
originate  the  fundamental  designs  and  plans  and  the  accompanying 
details ;  yet  its  work  is  too  often  responsible  for  the  "  shop  deviltry  " 
that  shortens  the  days  of  many  a  conscientious  factory  superintendent ; 
it  is  the  department  which  is  seldom  properly  conducted,  even  in  well 
developed  concerns,  and,  in  most  average  or  run-down  concerns,  it  is 
a  "  fright." 

The  head  of  this  department,  one  of  critical  importance,  is  often 
a  man  of  limited  shop  experience,  with  little  knowledge  of  methods 
of  adapting  design  to  economical  methods  of  manufacture,  no  appre- 
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ciation  of  the  value  of  standardization  or  concern  for  the  use  of  stock 
parts  in  designs,  but  plentifully  supplied  with  the  baneful  "  bump  of 
importance  " — the  spirit  of  "  know  it  all."  His  determination  to  hold 
fast  to  his  own  ideas  is  equalled  only  by  his  ingenious  methods  of 
covering  up  his  mistakes,  and  an  intense  jealousy  of  anyone  (es- 
pecially a  shop  man)  who  can  or  does  suggest  any  improvement  in 
design  or  method. 

Requirements  for  an  Efficient  Department. — The  first  and  the 
absolute  requirement  for  an  efficient  designing  and  drafting  depart- 
ment is  an  efficient  man  to  manage  and  run  it.  No  half-baked  off- 
spring of  a  school  nor  "  graduate  "  of  your  existing  department  will 
fill  the  bill.  Both  this  department  and  the  tool  room  call  for  men  of  a 
high  type.  The  more  capable,  the  better.  Men  in  these  positions, 
if  properly  handled,  should  prove  to  be  worth  any  reasonable  sum. 
This  particular  man,  in  addition  to  being  a  capable  designer  and 
draftsman,  should  possess  a  thorough  knowledge  of  the  best  types  of 
machine  tools  and  the  most  modern  machine  methods.  He  should 
also  have  a  good  knowledge  of  foundry  practise  and  pattern  making. 
To  this  necessary  knowledge,  add  tact  and  a  willingness  to  listen  to 
the  shop  foreman  and  to  follow  stock  records  in  designing  new  or  re- 
designing old  work,  and  you  would  have  an  ideal  combination;  one 
so  rare,  however,  that  I  do  not  advise  anyone  waiting  to  secure  a  man 
with  this  desirable  combination  of  qualities.  You  might  have  to  wait 
too  long. 

These  papers  will  outline  methods  by  which  this  necessary  con- 
sideration of  shop  processes  and  shop  knowledge  of  the  foremen 
(invaluable  as  it  is)  will  be  fully  developed  and  the  valuable  points 
incorporated  in  this  man's  work.  Whatever  his  qualifications  along 
the  lines  mentioned,  however,  he  should  invariably  be  progressive 
to  the  last  degree — ambitious  to  a  fault.  His  mind  must  be  open 
enough  to  consider  the  needs  of  the  market  from  the  standpoint  of 
the  sales  department  and  the  progress  of  the  competitor.  He  should 
be  in  much  closer  contact  with  the  sales  department  than  is  generally 
considered  necessary  or  even  advisable.  Indeed,  the  spirit  between 
designer  and  sales  manager  is  more  often  one  of  hostility  than  of 
cooperation.  And  yet  "  common  horse  sense  "  should  teach  us  that 
this  connection  should  be  a  close  one.  The  day  of  hostility  between 
the  factory  and  selling  organizations  is  passing. 

I  have  discussed  at  some  length  the  requirements  necessary  for  the 
head  of  this  department  because  his  importance  is  vital;  and  also 
because  in  most  cases  the  man  usually  in  this  position  falls  far  short 
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of  these  requirements,  and  the  firm  thus  fails  to  realize  the 
possibilities  of  cheap  production. 

In  many  cases  I  venture  to  predict  that  the  special  conditions  of 
the  case  are  such  as  to  make  it  impossible  to  introduce  a  new  man 
without  danger  of  serious  disruption  of  existing  conditions.  If  such 
be  the  case,  then  introduce  methods  of  organization  and  manage- 
ment that  will  check  errors,  force  cooperation  between  the  drafting 
room  and  shop,  lead  to  standardization  of  product,  and  provide  the 
inspiration  for  new  and  better  designs  through  other  sources  than 
an  inefficient  head.  Often  it  is  wise  to  introduce  a  new  head  into  the 
department  as  a  "  new  draftsman/'  to  work  "  on  the  table  "  until  he 
is  thoroughly  acquainted  with  conditions  and  can  take  hold  of  the 
department  without  danger  of  disturbance. 

The  qualifications  of  the  balance  of  the  draftsmen  will  depend 
altogether  upon  special*  conditions  in  each  case.  I  cannot  pass- 
consideration  of  them,  however,  without  suggesting  methods  of 
training  and  advancement  that  will  spur  them  on  to  do  their  best. 

Bi-weekly  meetings  will  do  much  good,  and,  when  a  draftsman  is 
working  upon  a  special  design,  meetings  with  the  proper  committee 
will  benefit  him  and  improve  his  work  greatly..  Encourage  your 
draftsmen  to  absorb  all  the  shop  and  foundry  practise  possible,  and 
to  mingle  with  the  shop  foremen  constantly.  Impress  upon  them  the 
necessity  of  studying  existing  machinery  and  stock  conditions. 

The  general  requirements  for  efficient  work  in  this  important 
department,  in  addition  to  those  relating  to  the  organization  itselfr 
just  detailed,  can  be  classified  as  follows : — 

i. — Comprehensive  and  businesslike  cooperation  should  be  estab- 
lished between  the  designing  and  drafting  departments  and  the  shop- 
foremen.  The  objects  are  manifold.  Great  benefit  will  be  derived 
from  a  free  exchange  of  ideas  and  a  free  criticism  of  design  by  men 
qualified  by  shop  experience  and  a  knowledge  of  former  mistakes. 
Assurance  will  be  obtained  that  every  design  represents,  in  its  last 
analysis,  the  combined  knowledge,  skill  and  experience  of  your  best 
men,  and  the  consequent  assurance  that  when  it  is  produced  it  will 
be  properly  proportioned  for  strength,  will  operate  properly,  and  will1 
be  so  designed  as  to  be  produced  in  the  cheapest  manner  possible. 
Such  conferences  will  also  facilitate  the  proper  routing  of  new  work 
through  the  shop  with  reference  to  the  existing  conditions  of  stock 
output  and  machinery. 

This  cooperation,  further,  will  ensure  a  most  thorough  con- 
sideration of  re-design  of  regular  product — a  question  which  is  of 
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paramount  importance  in  considering  the  steps  necessary  in  reviving  a 
run-down  concern.  The  general  conditions  surrounding  the  old  line 
of  production  and  the  problem  facing  one  in  considering  the  general 
re-designing  of  this  old  line  are  often  well-nigh  appalling.  But  here 
you  must  start  and  here  you  must  stay  until  a  general  line  of  pro- 
cedure is  mapped  out  and  progress  begun.  And,  watch  that  progress. 
See  that  it  is  made.  Singularly  enough  (in  view  of  its  importance), 
there  is  usually  a  slackening  of  endeavor,  a  lessening  of  effort  in  the 
proper  direction,  after  a  full  plan  of  this  nature  is  mapped  out  and 
work  begun.  Every  excuse  of  "  overload  of  routine  work,"  "  un- 
expected demands  upon  time  due  to  unusual  conditions, "  etc.,  is 
offered  to  explain  why  the  necessary  progress  upon  work  of  a  critical 
nature  is  not  diligently  pursued. 

Progress  every  day,  if  only  one  new  line  upon  the  desired  draw- 
ing, should  be  insisted  upon,  and  no  excuse  for  failure  to  accomplish 
this  little  should  be  accepted.  One  of  the  most  irritating  experiences 
of  the  conscientious  factory  manager  is  that  of  lack  of  progress  upon 
improvements  that  he  knows  are  vital  to  the  business.  "  Some  pro- 
gress every  day"  should  be  unflinchingly  called  for  from  those 
delegated  to  handle  these  questions. 

2. — Standardization  is  the  second  great  line  of  advance  to  be 
pursued  in  the  designing  department.  The  entire  designing  and 
drafting  force,  from  the  head  of  the  department  down,  should  always 
keep  in  mind  the  great  benefits  to  ,be  derived  from  it.  While  this 
applies  particularly  to  lines  of  product  manufactured  under  special 
contracts  and  specifications,  at  the  same  time  much  of  its  advantage 
can  be  applied  even  to  the  production  of  a  so-called  standard  article. 
In  many  cases  standardization  of  a  product  is  possible  if  the  sales 
department  can  be  forced  into  line  and  a  conscientious  attempt  made 
to  introduce  a  standard  article  on  a  market  apparently  requiring 
goods  of  special  sizes  and  quality. 

The  great  advantage  of  this  from  every  standpoint  is  of  course 
apparent.  It  means  cheapening  production  through  duplication  of 
parts  and  ease  of  handling;  increase  of  output  per  square  foot  of 
floor  area  through  quicker  production,  and  the  consequent  reduction 
in  indirect  expense,  per  piece;  the  possibility  of  building  for  stock  in 
slack  times  and  so  keeping  up  the  factory  output;  quicker  deliveries 
and  more  orders,  better  satisfied  customers,  and  a  more  rapid  turn- 
ing over  of  working  capital — this  latter  being  something  that  the 
financial  managers  of  the  business  will  thoroughly  appreciate  and 
hail  with  joy. 


934 


THE  ENGINEERING  MAGAZINE. 


The  use  of  stock  parts  is  a  profitable  step  toward  standardization 
even  where  product  in  its  entirety  may  not  be  reduced  to  standard. 
The  entire  drafting  force  should  be  provided  with  books  containing 
full  data  upon  the  shop's  standard  small  tools,  such  as  reamers, 
dies,  taps,  etc.  They  should  also  be  continually  forced  to  consider 
methods  of  designing  so  as  to  use  standard  and  stock  parts  already 
manufactured. 

3.  — Designing  so  as  to  ensure  cheap  machining  and  assembling 
is  a  third  prime  requirement  of  drafting-room  economy.  The  men 
should  be  continually  impressed  with  the  necessity  of  designing  the 
parts  so  as  to  be  easily  and  cheaply  machined  and  assembled,  and 
that,  too,  upon  the  types  of  machine  tools  already  in  the  shop.  The 
needs  of  the  pattern  maker  and  the  possibilities  of  the  foundry  should 
never  be  forgotten.  Nor  should  the  tool  room  and  its  possibilities  in 
the  way  of  making  inexpensive  tools  be  overlooked. 

4.  — The  making  and  following  of  drawings  should  be  insisted 
upon.  The  designing  and  drafting  department  should  make  all 
drawings  of  every  character.  Under  no  circumstances  should  any 
drawings  be  made  by  the  shop  foremen.  The  up-to-date  shop  man- 
ager will  smile  at  the  idea  of  this  being  done  in  this  generation;  yet 
I  know  of  several  large  shops,  and  many  small  ones,  where  this  rule 
is  not  being  enforced,  and  the  shop  foremen  (in  some  cases  even  the 
job  bosses)  make  many  of  the  detail  drawings. .  In  all  cases,  however, 
the  drawings  should  be  O.  K.'d  *by  the  shop  foremen,  either  in  com- 
mittee or  individually,  before  they  are  placed  in  the  shop.  The  great 
importance  of  this  is  at  once  apparent.  Then,  after  the  drawings  are 
O.  K/d  and  sent  into  the  shop,  they  should  be  followed.  No  devia- 
tions should  be  permitted.  If  any  change  is  found  necessary,  then 
this  change  should  be  approved  by  responsible  parties,  and  made  on 
the  drawing. 

Reports  from  the  Machine  and  Assembling  Rooms. — Much  good 
can  be  secured  from  a  simple  yet  thorough  system  of  reports  by  the 
foremen,  based  upon  their  actual  experience  in  carrying  through  their 
departments  a  newly  designed  product,  these  reports  to  contain 
criticisms  and  suggestions  upon  design,  and  ease  and  cheapness  of 
machining  of  parts. 

In  my  opinion,  all  these  very  desirable  results  mentioned  in  detail 
here  can  be  secured  only  through  the  consultation  and  cooperation 
of  a  group  of  those  men  best  qualified  by  experience  to  control  and 
solve  the  important  and  intricate  problems  arising  in  the  consideration 
of  new  design  or  re-design  of  an  old  product.    I  therefore  strongly 
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advise  the  submission  of  all  of  these  ideas  to  a  committee  formed  of 
the  head  designer  or  draftsman,  the  head  of  the  tool  room,  and  the 
general  factory  committee  made  up  of  the  factory  manager,  the  im- 
portant machine-room  foremen,  and  the  head  cost  man.  This  com- 
mittee should  be  supplemented  from  time  to  time  by  the  presence  of 
the  foundryman,  the  pattern  maker,  and  the  stock  man.  With  such  a 
committee  handling  the  questions  outlined,  the  success  of  the  plan  is 
assured. 

In  cases  where  the  company  is  fortunate  in  having  an  efficient 
head  designer,  such  a  committee  will  prove  a  great  spur,  and  of 
tremendous  assistance  to  him  and  to  the  company.  Where  no  effi- 
cient head  exists,  this  committee  will  assume  the  important  role  of 
"  originator  of  new  ideas."  Let  the  head  of  the  company  place  in 
the  hands  of  such  a  committee  the  general  problem  of  the  market 
requirements  regarding  a  new  product,  or  the  necessity  of  re-design-* 
ing  an  old  product,  from  the  standpoint  of  trade  requirements  as 
affecting  either  design  or  costs  of  production. 

The  interest  shown  by  such  a  group  is  immediate  and  intense. 
The  result  of  their  thought  and  work  is  invariably  so  far  superior  to 
the  work  of  anv  one  man  as  to  admit  of  no  comparison.  Supported 
by  such  a  system,  the  work  coming  from  the  department  will  be  scien- 
tifically designed,  correct,  with  every  part  mechanically  strong,  and 
capable  of  being  produced  in  the  cheapest  manner  possible.  The 
entire  design  will  represent  the  best  ideas  of  your  best  men,  and 
every  man  through  his  participation  in  the  particular  product  will  be 
so  interested  as  to  do  his  level  best  to  make  a  success  of  it. 

The  experienced  shop  manager  has  only  to  consider  the  usual 
maddening  program  of  errors  in  data,  mistakes  of  design,  faulty  judg- 
ment regarding  economy  of  manufacture,  lack  of  standardization  of 
parts,  and  last,  but  by  no  means  least,  the  covert  hostility  of  the  shop 
man  to  the  new  productions  of  "  that  blamed  drafting  department," 
to  realize  the  possibilities  which  lie  in  developing  methods  which  will 
ensure  accuracy,  economy,  standardization,  and  the  interest  of  the 
machine  foremen  in  the  successful  and  economical  production  of  any 
particular  design. 

The  Tool  Room. 
The  tool  room  has  been  aptly  called  "  the  heart  of  the  shop."  It 
is  the  most  important  department  in  any  shop,  if  its  full  functions 
are  developed  aright.  If  the  designing  and  drafting  department  is 
weak,  the  wide-awake  shop  manager  can  supply  the  defects  through 
other  sources,  if  necessary;  but  if  the  tool  room  is  in  an  inefficient 
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condition,  the  whole  shop  will  invariably  be  in  correspondingly  bad 
shape.  A  well  organized  and  well  equipped  tool  room,  even  though 
it  be  a  very  small  one,  in  charge  of  a  progressive,  wide-awake,  thor- 
oughly experienced  man  who  is  willing  to  cooperate  with  the  balance 
of  the  shop,  is  essential  in  the  reviving  of  a  run-down  concern  or  the 
improvement  of  one  not  "  up  to  the  proper  mark  of  efficiency."  It  is 
always  interesting,  when  inspecting  a  shop  that  is  in  bad  shape,  to 
visit  the  tool  room  and  note  how  closely  the  entire  shop  conditions 
conform  to  the  tool-room  conditions.  At  times  a  good  machine-room 
foreman  will  build  up  an  efficient  department  despite  a  badly  managed 
tool  room;  but  this  is  rarely  the  case,  owing  to  the  severe  handicap 
of  poor  maintenance  of  machine  tools,  defective  design  of  cutting 
tools,  and  the  impossibility  of  securing  any  accurate,  first-class  mill- 
ing fixtures,  drill  jigs,  form  cutters,  etc.,  designed  to  produce  the 
machine  work  more  economically. 

It  is  not  my  intention  to  treat  here  the  questions  of  tool-room 
equipment  and  methods  of  operating  a  tool-supply  room;  for  these 
questions  have  been  fully  discussed  in  other  articles  that  have  ap- 
peared in  this  Magazine.*  The  needs  of  different  shops  differ,  al- 
though the  equipment  of  lathes,  milling  machines,  universal  milling 
machines,  grinding  machines  and  one  or  more  planers  is  common  to 
all  tool  rooms. 

•  A  number  of  systems  for  tool  supply-rooms  have  been  described, 
so  that  little  need  be  said  on  this  subject,  except  to  insist  upon  having 
some  accurate  method  of  caring  for  small  tools,  keeping  them  in  good 
condition,  and  checking  up  the  workmen  relative  to  those  tools  in 
their  possession.  Some  simple  system  of  checking  up  the  men  when 
returning  old  or  broken  tools  should  assuredly  be  kept.  The  item  of 
broken  tools  can  become  a  very  large  one  if  the  workmen  learn  that 
little  or  no  attention  is  paid  to  their  record  in  this  matter.  A  simple 
report  showing  breakages  and  the  parties  responsible  for  them  will 
enable  the  shop  manager  to  locate  his  careless  workmen. 

My  main  object  in  this  paper,  however,  is  to  bring  out  clearly  the 
tool  room  and  its  functions  as  factors  in  the  development  of  a  shop 
toward  a  high  standard  of  efficiency,  particularly  when  its  initial 
state  of  efficiency  is  low ;  to  show  how  this  department  can  prove  its 
value  in  making  possible  the  determination  of  proper  standards  of 
production  rates,  the  devising  of  vital  data  for  a  proper  wage  system, 
the  introduction  of  economies  which  the  cost  system  shows  are  pos- 

*See  especially  the  articles  by  John  Ashford,  July  and  August,  1904,  and  by  R.  Emerson, 
Dec.  1904  and  Feb.  1905.  Ed. 
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sible,  and  the  lowering  of  production  costs  through  efficient  main- 
tenance of  machine  tools  and  the  building  of  new  tools  especially 
designed  for  the  particular  product  manufactured. 

The  determination  of  proper  standards  of  production  rates  is  a 
subject  which  will  be  treated  fully  in  a  later  article.  Its  great  im- 
portance is  obvious.  The  possible  output  of  the  shop,  the  lowest  pos- 
sible cost  of  production,  the  determination  of  wage-system  standards 
(in  itself  a  subject  of  great  importance),  all  depend  upon  the  accurate 
determination  of  the  lowest  possible  time  in  which  each  piece  of  work 
can  be  completed.  The  method  of  keeping  the  individual  workman 
and  the  shop  keyed  up  to  that  rate  is  an  entirely  different  subject,  to 
be  discussed  later.  But  the  initial  determination  of  this  possible 
speed  of  production  is  vital.  The  necessary  tests  are  by  no  means 
simple  matters.  They  involve  accurate  knowledge  of  the  best  results 
possible  from  the  high-speed  cutting  tool  steel,  the  proper  shape  and 
size  of  cutting  tool,  a  knowledge  of  the  character  of  the  steel  worked 
upon,  and  of  the  greatest  capacity  of  the  machine  tool  used,  without 
too  great  an  expense  for  maintenance  and  depreciation. 

In,  ninety-nine  cases  out  of  a  hundred,  the  head  of  the  tool  room; 
supplemented  by  one  or  two  of  the  best  machine-room  foremen  and 
the  head  cost  man,  form  the  best  group  for  undertaking  this  highly 
important  work.  Full  reports  of  comprehensive  tests  made  to  de- 
termine the  best  production  possible  from  each  machine  must  be  made 
the  basis  for  one  line  of  shop  rejuvenation.  The  investigation  of 
machine-shop  processes  and  methods  can  best  be  made  by  such  a 
group.  The  result  of  such  action  will  invariably  be  as  surprising  as 
it  is  profitable. 

The  designing  of  new  tools  holds  great  possibilities  for  economy 
or  waste.:  Of  course,  the  simple  designing  and  building  of  new  tools 
in  a  haphazard  manner  can  be  left  to  the  head  of  the  tool  department 
and  his  tool  designer ;  but  only  "  haphazard  results  "  can  be  expected. 
The  results  attained  from  this  general  method  will  often  prove  futile, 
for  the  head  of  the  department  is  seldom  in  a  position  to  determine 
by  himself  the  most  important  problems  to  attack.  I  have  seen  the 
results  of  many  weeks'  work  in  the  tool  room  thrown  away  almost 
immediately  after  the  .completion  of  a  new  set  of  tools,  because  of 
some  change  in  method  and  design  that  upon  examination  proved 
profitable. 

The  work  of  laying  out  a  thorough,  consistent,  and  profitable  line 
of  work  for  the  tool  room  requires  judgment  of  the  highest  quality. 
If  the  original  designing  or  re-designing  of  the  product  deserve  the 
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attention  of  the  best  qualified  men  in  the  organization,  formed  into  a 
committee,  then  certainly  this  even  more  important  and  vital  work 
should  receive  like  consideration.  In  fact,  consideration  of  the  de- 
sign of  a  new  or  old  product,  and  consideration  of  the  tools 
necessary  to  build  the  component  parts  of  this  same  product,  go 
hand  in  hand. 

I  therefore  urge  the  serious  consideration  of  the  tool  problems 
by  the  committee  formed  of  the  head  of  the  tool  room,  the  head  de- 
signer, the  members  of  the  factory  committee,  the  head  of  the  cost 
department,  and  any  other  of  the  machine-room  foremen  in  whose 
departments  the  work  is  to  be  performed. 

Keep  in  mind  that  the  most  important — the  really  vital — "  secrets 
of  cheap  production/'  can  be  solved  only  by  the  work  of  these  two 
departments,  and  particularly  of  the  tool  room. 

If  your  shop  is  not  producing  as  much  as  it  should,  or  the  costs  of 
production  are  too  high,  then  start  a  campaign  of  rejuvenation.  But 
start  it  through  the  designing  department  and  the  tool  room,  whether 
these  departments  number  hundreds  of  men  or  but  five.  Map  out  a 
logical  and  systematic  plan  of  improvement,  working  through  these 
departments,  calling  to  your  aid  also  the  active  heads  of  those  de- 
partments who  meet  and  conquer  the  difficulties  of  manufacture 
daily,  and  whose  suggestions  and  aid  will  prove  of  peculiar  value. 

You  can  thus  be  assured  of  a  product  designed  along  lines  that 
are  practical,  accurate,  and  that  meet  the  requirements  for  economical 
manufacture.  Coupled  with  this,  you  will  secure  from  the  work  of 
the  tool  room  and  its  committee  data  relative  to  possibilities  of  speed 
of  production  that  are  vital,  plans  for  new  systems  of  manufacture 
that  are  often  radical,  and  as  profitable  as  they  are  radical,  and  plans 
for  new  systems  of  tools  that  will  often  revolutionize  individual 
processes  and  bring  about  great  reductions  in  costs. 


Editorial  Comment 


HP  H  E  difficulty  which  the  Govern- 
ment  has  found  in  closing  the 
contract  for  the  construction  of  the 
Panama  Canal  is  one  of  the  most  strik- 
ing demonstrations  of  the  reason  why 
the  work  should  be  directed  by  practi- 
cal contractors  rather  than  by  Federal 
officials  or  commissions.  A  chrono- 
logical record  of  the  processes  of  the 
Administrative  mind,  in  its  progress 
from  decision  that  the  contract  plan 
was  expedient  to  renewed  indecision 
about  everything,  would  make  the  point 
plain.  Just  what  that  schedule  is  has 
not  been  fully  published,  but  it  seems 
to  have  covered  the  better  part  of  a 
year.  The  plan  appears  to  have  been 
chosen  and  worked  out  before  or  during 
the  summer  of  1906;  it  was  formally 
presented  in  August ;  the  invitation  to 
bidders  was  issued  in  October;  now, 
in  March,  all  bids  are  to  be  rejected, 
and  "a  new  form  of  contract  can  be 
devised  ....  if  it  is  deemed  expedient 
to  do  the  work  by  contract." 

If  this  is  the  pace  set  by  a  strenuous 
President  and  an  energetic  Secretary  of 
War,  what  may  we  look  for  when  this 
lauded  * '  direct  construction  by  the  Gov- 
ernment "  is  in  less  vigorous  hands  ? 
For  if  this  rate  and  temper  are  to  govern 
every  important  move  in  the  construc- 
tion of  the  canal,  the  Twentieth  Century 
will  not  suffice  for  its  completion. 

The  whole  burden  of  proof,  however, 
is  upon  those  who  assert  that  the  con- 
tract plan,  followed  almost  universally 
elsewhere  in  our  large  Government 
undertakings,  is  not  equally  desirable 
for  the  Panama  Canal.  To  give  their 
case  any  standing  at  all,  they  should 
cite  at  least  one  conspicuous  example 
of  a  large  and  complex  engineering 
enterprise  carried  to  completion,  with 
manifest  speed  and  economy,  by  day 


labor  under  Government  engineers  and 
superintendents,  instructed  and  con- 
trolled by  a  Government  department 
or  bureau.  Is  this  evidence  at  hand  ? 
*  *  * 
Mr.  F.  W.  Haskell's  article  on  'The 
Causes  of  American  Railway  Accidents, 
which  we  published  in  the  leading  posi- 
tion in  our  issue  of  December,  1904,  (we 
recalled  it  also  in  these  pages,  last  No- 
vember) is  now  admitted  to  have  been 
the  voice  of  authority — almost  of  proph- 
ecy. A  list  of  horrors  too  fearful  to 
realize  has  been  necessary  to  make  the 
proof  clear  to  some  minds,  but  even 
the  railway  journals  which  tried  three 
years  ago  to  scoff  Mr.  Haskell  out  of 
court  have  at  last  admitted  that  every 
count  in  his  indictment  of  our  railway 
systems  is  true.  In  some  cases  the  par- 
allelism is  striking,  as  for  example : 

"  Either  the  flagman  "Unless  a  block^sys- 
or  the  block  signal,  if  tern  is  absolute  it  is 
properly  performing  his  worse  than  nothing,  for 
or  its  function,  is  an  it  takes  away  the  sense 
absolute  safeguard.  of  responsibility  from 
The  two  together  should  the  engineer.  The  pro- 
make  a  rear-end  col-  tection  of  stalled  trains 
lision  impossible — but  by  flagmen  is  notorious 
instead  of  that,  by  di-  for  being  neglected,  as 
viding  the  responsibili-  anyone  can  testify  who 
ty,  they  frequently  has  been  a  passenger  on 
cause   disaster."      (Mr.  a  train  stopped  between 

Haskell  gives  a  number      stations."  "An  ab- 

of  instances  of  flagmen's  solute  block  system  is 

neglect  to    go      back)  essential,  but  the  men 

"  I  have  talked  to  old  operating    the  system 

railway  men.    The  con-  must  be  trained  to  obey 

sensus   of   their  state-  the    rules  absolutely, 

ments  is  this:  'Yes,  the  Most  of  our  accidents 

rules  say  so-and-so.  are  caused  by  those  re- 

But  the  man  who  gets  sponsible  for  the  move- 

his  train  in  on  time  is  ment   of    trains  being 

the  one  who  makes  a  permitted  daily  to  take 

record;    and    the  man  dangerous  chances.  Day 

who,  by  faithfully  obey-  after  day  they  run  past 

ing  orders,  gets  in  the  signals  to  save  time  and 

habit  of  coming  in  late,  are   often  commended 

is  told  if  he  can't  make  for  getting  their  trains 

time,  some  other  man  through  on  time  instead 

will.    Oh!  if  we  have  a  .  of  being  punished  for 

wreck,  then  it  is  up  to  violating  important 

us   for    disregarding  rules." — Railway  and 

rules." — P.  W.  Haskell,  Locomotive  Engineering, 

in    The   Engineering  Jan.,  1907. 
Magazine,    Dec,  1904. 

Or  take  this,  on  Mr.  Haskell's  second 
great  count — the  demoralization  of  dis- 
cipline by  union  interference : 


"On  many  roads,  the 
slightest  discipline,  for 
any  reason  whatever,  is 
habitually  and  persist- 
ently   combatted  and 


"  The  enforcement  of 
discipline  on  railroads 
has  for  years  been  be- 
coming more  and  more 
difficult  because  of  the 
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resisted  by  labor  organ- 
izations. A  'committee' 
calls  to  get  the  reason 
for  the  discharge  of  a 
fellow  unionist.  If  the 
cause  is  sufficient,  that 
sometimes  ends  it.  But 
frequently  the  sound- 
ness of  the  reason  is 
disputed;  at  other  times 
it  is  recognized,  but  the 
official  is  urged  to  let 
the  man  off  'just  this 
time. '  In  extreme  cases, 
the  reasons  are  recog- 
nized, but  the  official  is 
ordered  to  restore  the 
man  anyway.  But  the 
great  evil  of  'union'  in- 
terference is  directly 
apparent  in  the  under- 
mining of  the  moral 
sense." — F.  W.  Haskell, 
in  The  Engineering 
Magazine  for  Decem- 
ber, 1904. 


fact  that  the  labor  unions 
antagonize  the  manage-  » 
ment  at  every  possible 
point.  We  may  cite  as 
a  single  instance  of  this 
influence  a  case  where 
the  management  of  an 
American  railroad  was 
given  the  choice  of  suf- 
fering a  general  strike 
of  machinists  or  of  re- 
instating a  man  who 
had  been  detected  three 
times  making  false  re- 
ports on  his  time-cards. 

"  The  condition 
which  must  be  remedied 
is  that  railway  manage- 
ments out  of  deference 
to  public  sentiment  do 
not  dare  to  exercise  that 
rigor  in  disciplining  rail- 
way employees  which 
the  safety  of  the  public 
demands." —  The  Rail- 
way Age,  Jan.  4,  1907. 


It  is  scarcely  necessary  to  point  out 
that  officials  who  are  regularly  conniv- 
ing at  infractions  of  their  own  pub- 
lished rules — who  are  openly  known  to 
have  one  face  toward  the  public  and 
the  law  and  another  toward  their  em- 
ployees— have  already  broken  down 
their  moral  influence  and  disciplinary 
power  over  those  employees,  and  can 
not  blame  all  their  difficulties  upon  the 
unions.  Probably  no  other  ruling  class 
in  the  American  industrial  system  have 
been  so  self-satisfied,  so  intolerant  of 
criticism  and  so  contemptuous  of  "lay" 
suggestion,  as  our  railway  managing 
officials.  There  are  many  signs  that 
they  are  likely  to  receive  a  bitter  re- 
buke, and  that  from  a  corrector  least 
discriminating  when  once  aroused— an 
angry  public. 

*        *  * 

Greatness  has  been  thrust  upon 
American  railways  by  the  meie  develop- 
ment of  the  country.  They  had  only  to 
follow— and  too  often  they  have  dragged. 
But  in  qualities  of  greatness  which  may 
be  achieved — efficient  use  of  rolling 
equipment,  economy  in  upkeep  of  mo- 
tive power,  even-handed  justice  toward 
all,  reliability  to  theshipper,  safety  to  the 
passenger — their  showing  is  not  a  pride 
the  to  Nation,  but  a  shame.  Engineer- 
ing News  finds  a  main  cause  of  the  dis- 
grace into  which  we  have  fallen  in  the 
fact  that  ' '  our  Wall-Street  railway  kings 
are  intent  on  deals  and  strategic  moves, 
high  finance  and  underground  politics ; 
but  they  are  singularly  blind  to  the  fact 
that  the  reckless  railway  operation  of 


the  day  is  creating  a  strong  body  of 
public  opinion  in  favor  of  Government 
ownership  which  must  be  reckoned  with 
in  the  near  future."  This  is  striking 
very  near  the  fountain  head. 

There  is,  however,  a  closer  relation 
than  might  at  first  appear  between  the 
sickening  accident  record  of  the  past 
few  months  and  the  prevailing;  ineffi- 
ciency and  low  economy  in  the  use  of 
railway  equipment  and  personnel.  Un- 
intelligent apportionment  of  labor,  by 
which  men  in  responsible  positions  are 
subjected  to  destructive  overstrain,  has 
played  a  fearful  part  in  recent-notorious 
wrecks.  Unintelligent  handling  of 
equipment,  and  not  lack  of  cars,  is  the 
great  cause  of  the  so-called  car  shortage 
of  recent  months,  which  on  the  one 
'  hand  left  vast  sections  and  interests 
without  the  vitally  necessary  supplies 
and  transportation  facilities,  and  on  the 
other  hand  clogged  the  traffic  lines  to 
that  point  of  congestion  which  breeds 
demoralization  and  accident.  An  in- 
crease of  25  per  cent  in  the  freight  cars 
of  the  country  ^ould  demand  the  entire 
output  of  all  the  car  builders  of  the 
United  States  for  six  years — and  the 
result,  as  an  excellent  authority  said 
lately,  would  be  a  condition  worse  than 
the  present,  because  ' '  they  would  have 
more  cars  to  mismanage. "  An  increase 
of  50  per  cent  in  the  freight-carrying 
capacity  of  the  existing  equipment  could 
be  secured  in  six  months  by  applying 
to  the  transportation  department  the 
same  sound,  common-sense  principles 
of  reorganization  and  the  modern  labor- 
handling  methods  which  have  been  so 
successful  in  the  railway  shop,  as  shown 
in  Mr.  Jacobs'  articles  recently  published 
in  this  Magazine.  It  would  mean  only 
thirty-seven  days  actual  service  from 
each  car,  in  place  of  the  twenty-five  now 
averaged. 

Can  anyone  who  has  seen  the  work 
of  the  "Industrial  Engineer"  in  the 
shop  or  power  plant  doubt  that  his  sci- 
ence can  do  even  more  for  the  railway? 
And  not  only  dollars  and  cents  are  at 
stake,  but  the  corporate  life  of  the  rail- 
roads—and the  human  life  of  the  pas- 
sengers. 


ALLOYS  OF  ALUMINIUM  AND  COPPER. 


A  REPORT  OF  AN  IMPORTANT  RESEARCH,  RECENTLY  CONCLUDED,  ON  THE  PROPERTIES  OP 
THE  ALLOYS  OP  THESE  TWO  METALS. 


Prof.  H.  C.  H.  Carpenter  and  C.  A.  Edwards — Institution  of  Mechanical  Engineers. 


THE  investigations  of  the  Alloys  Re- 
search Committee  of  the  Institution 
of  Mechanical  Engineers  have  ex- 
tended over  a  period  of  sixteen  years  and 
the  results  of  their  labors  practically  form 
the  entire  basis  of  modern  metallurgical 
theory.  Preceding  reports  have  dealt 
largely  with  researches  on  iron  and  steel, 
though  investigations  have  also  been  made 
on  the  copper-tin  and  copper-zinc  alloys. 
The  eighth  report,  recently  presented  to  the 
Institution,  deals  with  alloys  of  aluminium 
and  copper.  This  report  covers  over  two 
hundred  pages  and  presents  a  mass  of  in- 
formation on  the  methods  of  research  and 
on  the  properties  of  a  large  number  of 
alloys  of  these  two  metals.  It  will  be  im- 
possible in  this  brief  review  to  do  more 
than  indicate  the  main  conclusions  arrived 
at  by  the  investigators. 

With  regard  to  the  preparation  of  these 
alloys,  it  has  been  found  that,  in  the  case 
of  small  castings  rich  in  copper,  it  is  un- 
necessary to  remelt  in  order  to  obtain 
thorough  mixing,  obviate  brittleness,  and 
secure  the  best  mechanical  properties.  The 
same  is  true  of  the  aluminium-rich  series; 
in  fact,  the  results  have  shown  that  the 
best  mechanical  properties  can  be  obtained 
by  casting  at  the  proper  temperature,  rather 
than  by  remelting.  It  is  possible  also  to 
prepare  copper-rich  alloys  satisfactorily 
from  the  pure  metals  and  there  is  no  ad- 
vantage in  using  a  50.  per  cent,  alloy 
instead  of  aluminium. 
"The  number  of  alloys  that  have  been 


found  of  any  industrial  and  technical  prom- 
ise is  small.  Such  alloys  are  chiefly  those 
very  rich  in  copper.  At  this  end  of  the 
series  the  limit  of  serviceable  alloys  must 
be  placed  at  11  per  cent.  At  the  other  end 
of  the  series  the  limit  is  even  smaller. 
Among  the  specifically  light  alloys  rich 
in  aluminium  the  limit  is  probably  not 
higher  than  4  per  cent,  of  copper.  Between 
11  and  96  per  cent,  of  aluminium  (exclu- 
sive) the  alloys  do  not  appear  to  be  of  any 
practical  promise. " 

Considering  the  copper-rich  alloys  par- 
ticularly, the  report  states  that  "the  limit 
of  industrially-serviceable  alloys  must  be 
placed  at  11  per  cent,  of  aluminium.  For 
most  purposes  the  limit  might  be  put  at 
10  per  cent.,  beyond  which  there  is  a  rapid 
fall  of  ductility  with  no  rise  of  ultimate 
stress.  It  will  be  noticed  however,  particu- 
larly in  the  castings,  that  the  yield-point  is 
usually  decidedly  better  at  11  than  10  per 
cent. 

Between  these  limits  the  alloys  fall,  into 
two  classes. 

(1)  Those  containing  from  0  to  7.35  per 
cent,  of  aluminium. 

(2)  Those  containing  from  8  to  11  per 
cent,  of  aluminium. 

Class  1  represents  material  of  apparently 
low  yield-point  and  moderate  ultimate 
stress,  but  of  very  good  ductility.  The  in- 
troduction and  further  addition  of  alumin- 
ium causes  a  gradual  increase  of  strength, 
but  hardly  affects  the  ductility.  It  is  true 
that  as  regards  the  steadiness  of  the  duc- 
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tility  this  has  only  been  established  for  the 
rolled  bars.  But  the  sand  arid  chill  castings 
have  shown  the  same  kind  of  variations  as 
the  rolled  bars  in  all  the  properties  ex- 
amined, and  it  appears  legitimate  to  draw 
this  conclusion  for  them  also.  This  class 
is  not  very  sensitive  to  heat-treatment,  but 
is  much  improved  by  mechanical  work. 

"  Into  Class  2  come  alloys  of  relatively 
low  yield-point,  but  good  ultimate  stress. 
From  8  to  10  per  cent,  of  aluminium,  the 
ductility  is  also  good.  Certain  alloys  in 
this  class  are  very  sensitive  to  heat-treat- 
ment, but  one  of  them  is  remarkably 
indifferent  to  hot  rolling  ('aluminium 
bronze')" 

The  low  yield-point  is  characteristic  of 
all  these  alloys.  It  has  recently  been  shown 
that  the  primitive  yield-point  of  a  rolled 
or  forged  steel  is  usually  an  artificial  fig- 
ure, and  is  due  to  a  stiffening  caused  by 
mechanical  treatment.  In  the  case  of 
aluminium-copper  alloys  however,  the 
primitive  yield-point  is  the  true  one. 

"  The  alloys  containing  from  5  to  10 
per  cent,  of  aluminium  have  come  well  out 
of  the  dynamic  stress  tests.  The  particular 
merit  of  certain  of  the  alloys  when  tested 
in  alternating  stress  is  the  close  approxi- 
mation of  the  maximum  stress  under  which 
they  will  bear  an  unlimited  number  of 
reversals  to  the  stress  at  the  elastic  limit 
as  determined  in  a  tensile  test.  In  this 
respect  they  are  markedly  superior  to  the 
iron  and  steel  specimens  hitherto  investi- 
gated. 

"The  research  has  brought  to  light 
striking  instances  of  the  profound  influence 
of  a  small  quantity  of  aluminium  upon 
copper,  notably  in  the  tension  tests,  but 
especially  in  the  torsion  and  electrical  con- 
ductivity experiments.  One  tenth  of  1  per 
cent.,  raises  the  angle  of  twist  of  copper 
in  torsion  90  per  cent. ;  it  lowers  the 
electrical  conductivity  23  per  cent." 

Of  the  alloy  known  as  "  aluminium 
bronze,"  the  report  says: 

"  The  tenacity  and  ductility  of  the  widely- 
known  'aluminium  bronze*  or  'gold/  con- 
taining 10  per  cent,  of  aluminium,  have 
been  found  to  be  as  good  in  the  form  of 
small  chill  castings  as  in  the  rolled  bar, 
where  an  80  per  cent,  reduction  of  area  of 
the  original  ingot  has  been  effected.   So  far 


as  the  authors  have  been  able  to  learn  this 
result  has  no  parallel." 
And  further: 

"The  Research  has  brought  out  a  fact 
of  very  remarkable  interest,  namely,  that 
the  qualities,  both  mechanical  and  physical, 
of  aluminium  bronze  resemble  those  of  a 
Swedish  Bessemer  Steel  of  about  0.35  per 
cent,  of  carbon  to  a  truly  astonishing  de- 
gree. When  it  is  remembered  that  the 
former  is  an  alloy  of  copper  and  aluminium, 
the  latter  an  alloy  principally  of  iron,  car- 
bon, and  manganese,  the  parallelism  of 
qualities    appears    especially  interesting. 

"  In  the  corrosion  tests  the  conditions 
were  made  as  severe  as  possible.  Thus* 
if  the  plates  had  not  been  freed  from  de- 
posit each  week  by  brushing,  it  is  probable 
that  the  latter  would  have  protected  them 
to  some  extent  from  further  action.  It  was 
considered  important,  however,  to  present 
the  alloys  in  as  unfavorable  a  light  as 
possible,  and  to  publish  maximum  corrosive 
figures. 

"The  alloys  containing  from  1  to  10  per 
cent,  of  aluminium  have  shown  themselves, 
under  the  conditions  chosen,  to  be  prac- 
tically incorrodible  by  sea-water  whether 
alone  or  bolted  to  a  plate  of  mild  steel.  This 
is  an  important  result.  But  it  must  be 
accepted  with  this  reservation  that  it  does 
not  necessarily  hold  true  in  cases  where  sea- 
water  is  exposed  to  local  contamination  of 
particular  kinds,  for  example,  town  drain- 
age, etc.  In  the  sea-water  tests  these  alloys 
were  undoubtedly  superior  both  to  Muntz 
metal  and  naval  brass,  which  corroded 
appreciably. 

"The  fresh-water  tests  gave  an  opposite 
result.  Muntz  metal  and  naval  brass  were 
unaffected,  whereas  the  copper  aluminium 
alloys  corroded  to  some  extent."  On  the 
other  hand,  the  rich  aluminium  alloys 
proved  to  be  strongly  corroded  by  sea- 
water,  but  uncorroded  by  fresh  water  of 
the  type  used. 

The  research  tends  to  show  that  alloys 
rich  in  aluminium  are  not  likely  to  be  of 
such  great  industrial  importance  as  those 
rich  in  copper  though  some  of  them  possess 
important  mechanical  properties.  These 
alloys  are  "unaffected  by  such  heat  treat- 
ment as  quick  or  slow  cooling.  From  0-8 
per  cent,  of  copper  all  the  alloys  roll  well, 
and  from  o  to  about  4  per  cent,  of  copper 
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they  draw  sound;  but  in  order  to  get  the 
full  value  of  the  inherent  properties  of 
the  alloys  a  considerable  amount  of  me- 
chanical work,  e.  g.,  rolling  or  drawing, 
with  or  without  annealing,  should  be  per- 
formed on  them."  In  one  particular  alloy 
(3.76  per  cent,  copper),  "the  improvements 
effected  in  yield-point  and  reduction  area 
are  particularly  noticeable  and  important. 
An  alloy  whose  specific  gravity  is  only  2.79, 
whose  yield-point  is  18.5  tons,  and  whose 
reduction  of  area  is  20.84,  may  have  an 


industrial  future  in  cases  where  a  com- 
bination of  lightness  and  strength  is  desired. 

"The  variations  of  properties  caused  by 
the  introduction  and  addition  of  copper 
to  aluminium  have  been  found  to  be 
very  similar  in  the  alloys  in  the  form  of 
sheets  to  those  in  the  form  of  rolled  and 
drawn  bars.  In  particular,  the  conclusion 
previously  drawn  that  nothing  is  gained 
by  adding  more  than  4  per  cent,  of  cop- 
per has  been  confirmed  by  these  experi- 
ments." 


WASTE  GASES  FOR  POWER  PURPOSES. 


A  SUMMARY  OF  THE  CONSIDERATIONS  AFFECTING  THE  UTILIZATION  OF  WASTE  GASES  FOR 
POWER  GENERATION  IN  THE  IRON  AND  STEEL  INDUSTRY. 


F.  E.  Junge— Power. 


A  N  article  in  this  number  of  The 
Engineering  Magazine  contains  a 
reference  to  the  imtnense  amount 
of  power  developed  from  blast-furnace  gas 
in  German  metallurgical  works.  The  eco- 
nomic importance  of  waste  gases  in  iron 
works  has  not,  as  yet,  been  fully  recognized 
in  America  but  increasing  attention  is  being 
given  to  the  question.  Power  recently 
published  a  paper  by  Mr.  F.  E.  Junge  on 
the  subject  from  which  the  following  ex- 
tracts, dealing  principally  with  blast- 
furnace gas,  are  taken: 

"  Speaking  more  particularly  of  the  util- 
ization of  blast-furnace  gas  in  the  iron 
and  steel  industry,  which  affords,  indeed, 
the.  most  complete  exemplification  of  all 
the  conditions  which  affect  the  operation 
of  a  power  plant,  it  is  known  that  for 
various  well  understood  reasons  blast-fur- 
nace works  are  preferably  combined  with 
steel-smelting  plants  and  rolling  mills  in 
order  to  be  able  to  carry  out  the  entire 
series  of  converting  and  finishing  pro- 
cesses which  transform  the  original  ore 
into  marketable  steel  products,  all  under 
one  ownership  and  with  maximum  in- 
dustrial economy. 

"  There  are  several  distinct  uses  to  which 
blast-furnace  gas  can  be  put  in  works  of 
this  magnitude,  and  the  soundness  of 
judgment  exercised  by  the  designer  of  the 
plant  in  the  distribution  of  such  uses  will 
determine,  on  the  one  hand,  the  amount 
of  additional  solid  fuel  that  is  consumed 
in  the  plant  in  the  form  of  coal  or  coke 


and  that  must  be  supplied  by  the  works 
management  at  extra  cost,  and,  on  the 
other  hand,  the  available  surplus  power 
that  may  be  sold  to  advantage  in  the  neigh- 
boring districts  or  cities,  and  which  will 
yield  remunerative  returns  in  addition  to 
the  savings  effected  within  the  works. 

"The  question  whether  the  gas  that  is 
produced  in  the  blast-furnace  plant  is  bet- 
ter utilized  for  the  production  of  heat  by 
firing  (besides  the  hot-blast  stoves)  open- 
hearth  and  other  furnaces,  or  for  the  gen- 
eration of  motive  power  in  driving  blow- 
ing engines,  rolling  mills  and  central  sta- 
tions, can  only  be  decided  after  a  careful 
consideration  of  all  factors  which  deter- 
mine the  commercial  economy  of  a  plant 
of  this  character.  Thus  we  must  primar- 
ily analyze  the  relation  of  the  utilization 
coefficient  of  the  first  application,  i.e.,  gas 
used  for  heating  purposes,  to  that  of  the 
second,  i.e.,  gas  for  producing  power.  In 
some  instances,  as  with  the  heating  of  the 
hot-blast  stoves  and  the  driving  of  blow- 
ing engines,  the  values  of  the  utilization  co- 
efficient and  load  factor  are  practically  iden- 
tical; but  in  others  there  may  be  consid- 
erable difference.  So  it  will  often  be  found 
that  the  utilization  coefficient  of  gas  for 
motive  power  cannot  be  estimated  higher 
than  from  60  to  75  per  cent.,  while  the  cor- 
responding item  of  gas  for  heating  pur- 
poses may  run  as  high  as  85  and  even  90 
per  cent.  This  difference  is  naturally 
founded  on  the  intermittent  working  of 
the  power  plant  with  its  auxiliaries,  the 
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various  accessories,  like  pumps,  hoists, 
fans,  etc.,  showing  together  an  extremely 
fluctuating  load  curve,  while  the  various 
furnaces  work  almost  all  day  and  night 
continuously,  consuming  gas  at  a  nearly 
constant  rate. 

"The  analysis  must  f-nther  embrace  a 
careful  comparison  of  the  intrinsic  values 
of  the  respective  fuels  which  are  displaced 
by  the  utilization  of  blast-furnace  gas. 
Thus,  if  blast-furnace  gas  is  used  for 
raising  steam,  it  displaces  coal  of  inferior 
quality,  while  when  it  is  used  for  firing 
furnaces  it  displaces  gas  coal  of  higher  in- 
trinsic value;  and  though  it  is  difficult  to 
estimate  accurately  the  gain  in  favor  of 
the  later  utilization  in  exact  figures,  it 
must  be  conceded  that  in  some  cases  such 
application  will  increase  the  working 
efficiency  of  the  plant. 

"  Moreover,  there  is  to  be  determined 
whether  the  lower  first  cost  of  the  heating 
appliances  against  those  of  a  motive-power 
equipment  is  a  decisive  factor  in  favor* of 
the  former  application,  or  whether  the  far 
superior  efficiency  of  energy  transforma- 
tion in  the  latter  method  is  of  weightier 
commercial  bearing.   .    .  . 

"  Since  earnest  and  laudable  efforts  have 
recently  been  made  on  the  part  of  gas- 
engine  manufacturers  to  reduce  the  first 
cost  price  per  unit  of  output  to  the  level 
of  steam-engine  costs,  and  since  the  only 
difference  between  the  two  forms  of  ap- 
plication consists  in  the  employment  with 
gas  power  of  a  cleaning  plant  as  substi- 
tute for  the  boiler  equipment,  the  whole 
controversy  resolves  itself  into  the  very 
simple  requirement  to  provide  for  a  gas- 
cleaning  plant,  which  is  superior  in  eco- 
nomy, as  regards  first  cost,  floor  space, 
water  consumption,  and  skilled  labor,  to 
a  steam-boiler  plant  of  the  same  capacity. 
But  even  this  is  no  longer  a  correct  argu- 
ment, since  it  has  been  found  that  in  order 
to  get  the  highest  plant  efficiency  with 
steam  the  gas  for  boiler  heating  must  be 
brought  to  almost  the  same  degree  of 
purity  as  when  burnt  in  gas  engines.  All 
other  objections  are  insignificant  compared 
to  the  simple  fact  that  by  the  direct  utiliza- 
tion of  the  gas  in  gas  engines,  power  can 
be  produced  at  one-third  of  the  cost  that  is 
on  record  for  any  other  form  of  power 
generation.    .   .  . 


"  In  the  first  attempts  to  utilize  the  waste 
gases  from  blast-furnace  plants  the  hot 
gas  was  delivered  directly  to  hot-blast 
stoves,  steam  boilers  and  furnaces  laden 
with  dust  and  at  a  temperature  of  from 
140  to  ,  160  degrees  Centigrade.  Needless 
to  say  that  with  such  practice  it  was  neces- 
sary periodically  to  shut  down  the  boiler 
plant  for  cleaning  the  settings,  besides  the 
cleaning  that  was  ordinarily  done  as  a 
part  of  the  daily  routine  of  the  works,  and 
that  the  frequent  cooling  of  the  boilers 
subjected  them  to  heavy  strains,  which 
greatly  impaired  their  efficiency  and  neces- 
sitated frequent  repairs.  Furthermore,  the 
heating  surface  of  the  boilers  would  gradu- 
ally decrease  on  account  of  the  dust  that 
settled  down  at  a  cumulative  rate,  thereby 
requiring  a  constantly  increasing  quantity 
of  gas  for  generating  the  same  amount 
of  power. 

"The  lower  heating  value  of'uncleaned 
blast-furnace  gas  per  unit  of  volume,  and 
its  inferior  combustion  efficiency  when  con- 
taining considerable  quantities  of  fine  dust 
would  anyhow  necessitate  a  larger  grate 
area  of  boilers,  the  difference  compared  to 
the  employment  of  clean  gas  running  as 
high  as  10  per  cent.  At  the  Cockerill  works 
in  Seraing,  Belgium,  it  was  found  that  after 
cleaning  a  boiler  and  putting  it  into  com- 
mission again  it  required  with  dirty  gas 
three  hours'  time  to  get  up  the  steam 
pressure,  while  by  using  clean  gas  this 
time  could  be  reduced  to  one  and  one-half 
hours.    .    .  . 

"One  more  point,  which  comes  up  when 
studying  the  physical  and  chemical  prop- 
erties of  blast-furnace  gas  as  an  energy- 
transforming  medium,  is  deserving  of  con- 
sideration, namely,  the  varying  quality  of 
the  gas  at  different  stages  of  the  genera- 
tion process.  While  the  average  thermal 
value  of  blast-furnace  gas  lies  between 
the  limits  of  from  100  to  106  B.  t.  u.  per 
cubic  foot,  and  sometimes  even  reaches 
higher  values,  it  often  drops  down  to  90 
or  85  B.  t.  u.  per  cubic  foot  in  the  course 
of  one  day's  operation.  Owing  to  the 
working  process  of  the  standard  type  of 
four-stroke-cycle  gas  engine,  the  output  of 
which  is  rigidly  limited  by  the  cylinder 
suction  capacity,  the  power  plant,  even 
when  equipped  with  ample  gas  storage, 
is  unable  to  sustain  peak  loads  for  any 
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length  of  time  while  the  energy  of  its  work- 
ing medium  is  thus  widely  fluctuating. 

"Though  the  automatic  gas-supply  sys- 
tem eliminates  this  trouble  of  inflexibility 
of  engines  by  providing  between  the  source 
oi  gas -generation  and  the  prime  mover  an 
elastic  member,  preferably  a  fan  running  at 
variable  speeds,  with  its  output  automatic- 
ally regulated  from  the  governor  of  the 
engine  according  to  the  momentary  re- 
quirements, thereby  securing  flexibility  and 
overload  capacity  similar  to  steam  drive, 
it  is  yet  desirable  that  regularity  and  uni- 
formity of  the  conditions  which  affect  the 
working  of  the  furnace  directly  be  like- 
wise maintained." 

"Therefore,"  he  adds,  "if  the  varying 


composition  of  the  blast-furnace  gas  is  un- 
controllable, the  maintenance  of  a  constant 
degree  of  purity  of  the  gas  used  for  heat- 
ing the  blast,  as  well  as  the  permanent 
efficiency  of  the  heating  surface  of  the  blast 
stoves,  is  imperative,  as  these  features  in- 
crease the  working  efficiency  of  the  plant. 
For  it  must  be  remembered  that  all  these 
various  niceties  of  operation  help  to  reduce 
the  amount  of  manual  labor  that  has  to  be 
expended,  as  well  as  the  quantity  of  gas 
required  for  generating  heat  and  power  to 
carry  out  the  long  series  of  reducing,  con- 
verting, and  finishing  processes,  thereby 
eventually  decreasing  the  coke  consump- 
tion per  ton  of  pig  iron  smelted,  and  hence 
also  the  total  cost  of  production." 


THE  INTERNATIONAL  OUTLOOK  IN  THE  IRON  TRADE. 


A  DISCUSSION  OF  THE  WORLD-WIDE  PROSPERITY  OF  ALL  BRANCHES  OF  THE  IRON  TRADE  AND 

OF  ITS  PROBABLE  FUTURE. 


J.  Stephen  Jeans — Manufacturers1  Record. 


IN  the  February  number  of  this  maga- 
zine, there  appeared  a  leading  article 
on  the  "  Development  of  the  American 
Iron  Industry."  The  author  remarked  the 
enormous  consumption  of  iron  ore  and  the 
consequent  immense  production  of  pig  iron 
and  steel  in  the  United  States  and  showed 
that,  notwithstanding  the  immense  increase 
in  demand,  prices  have  been  kept,  until 
recently,  at  a  reasonable  level,  largely 
through  the  efforts  of  the  great  corpora- 
tions to  preserve  a  steady  market.  With  re- 
gard to  ore  reserves,  he  estimated  that  the 
Lake  Superior  district  alone  could  supply 
the  total  demand  of  the  United  States  for 
at  least  twenty-five  years  and  that  there- 
fore with  the  comparatively  undeveloped  re- 
sources of  the  South  and  West,  there  is  no 
immediate  danger  of  the  supply  being  ex- 
hausted, though  prices  will  show  a  steady 
advance. 

In  connection  with  this  paper,  it  is  in-> 
teresting  to  read  an  article  by  J.  S.  Jeans, 
editor  of  the  Iron  and  Coal  Trades  Review, 
which  was  published  in  a  recent  number  of 
the  Manufacturers*  Record  and  which 
deals  with  the  world-wide  prosperity  of  the 
iron  industry  in  all  its  branches  and  the 
probable  effect  on  international  trade  of 
the  continuance  or  increase  of  the  present 
enormous  demand. 


"The  future  of  the  iron  trade  is. usually 
considered  under  two  heads,  the  first  being 
that  of  the  available  supplies  of  reasonably 
cheap  raw  materials,  and  the  second  the 
extent  and  location  of  its  future  expansion. 
On  questions  of  so  problematical  a  charac- 
ter it  is  natural  that  very  great  differences 
of  opinion  should  prevail.  A  Swedish  pro- 
fessor recently  computed  that  the  ore  re- 
serves of  the  world  may  be  taken  at  10,- 
000,000,000  tons,  and  another  writer,  well 
known  in  the  United  States,  has  computed 
that  this  reserve  will  be  exhausted  in  about 
50  years.  As  a  matter  of  statistical  curi- 
osity, it  may  be  added  that  Germany  is 
credited  with  22  per  cent,  of  the  world's 
available  ore  supplies,  France  and  Russia 
each  15  per  cent.,  the  United  States  11 
per  cent,  and  Great  Britain  only  10  per 
cent.,  Europe  being  computed  as  owning 
more  than  three-fourths  of  the  iron  ores 
still  available  for  the  world's  use. 

"  It  is  hardly  necessary  to  add  that  all 
such  estimates  are  necessarily  more  or  less 
imperfect  and  empirical.  Yet  the  attempt 
to  compute  the  future  industrial  outlook 
of  different  countries,  even  on  imperfect 
data,  is  not  only  fascinating,  but  prudent, 
within  certain  limits.  If  it  be  true  that 
the  United  States  has  only  11  per  cent,  of 
the  world's  unexhausted  reserves  of  iron 
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ore,  while  Germany  has  not  less  than  22 
per  cent.,  then,  so  far  as  the  available  facts 
go,  the  future  sceptre  of  iron  supremacy 
must  fall  to  Germany.  No  anticipation  as 
to  the  ultimate  destiny  of  the  United 
States  could  be  more  pregnant  with  great 
issues.  But  no  good  American,  and,  least 
of  all,  no  competent  judge,  is  likely  to  en- 
dorse this  estimate,  having  in  view  the  vast 
unexplored  areas  of  the  United  States  and 
the  relatively  well-ascertained  geological 
conditions  of  the  Fatherland.   .   .  . 

"  It  has  probably  both  an  academic  and  a 
practical  interest  for  business  men  to  see 
how  many  years  of  life,  at  the  present  rate 
of  production  of  pig-iron,  the  best-known 
countries  are  likely  to  have  according  to 
the  latest  computations.  The  figures  work 
out  as  under: 

Pig-iron  equivalent  Term  of  un- 

of  ore  reserves  exhausted 
in  millions  of  tons.  life. 
The  United  States....  603  25 
Germany  (and  Luxem- 
bourg)   825  75 

Great  Britain   295  29.5 

France    630  210 

Russia  (and  Finland).  637  212.1 

Sweden    611  1153 

Spain    249  650 

"  According  to  these  figures,  it  would  ap- 
pear as  if  the  iron  industry  of  Spain  might 
play  the  part  of  Macaulay's  New  Zea- 
lander  and  survey  the  ruins  of  the  iron 
works  of  the  United  States,  Germany  and 
Great  Britain  some  hundreds  of  years  after 
the  last  furnace  in  these  countries  had 
ceased  to  blow. 

"  In  practice  it  need  hardly  be  said  that 
no  such  thing  is  likely  to  happen.  Indeed, 
whatever  the  facts  as  to  unexhausted  re- 
serves may  be,  absolute  exhaustion  of  the 
iron  ores  of  any  country  is  never  likely  to 
take  place.  There  must,  happen  in  the 
utilization  of  iron  ores,  as  Prof.  Stanley 
Jevons  predicated  in  respect  to  the  coal 
industry,  a  long  period  of  declining  output, 
until  a  stage  is  reached  at  which  it  is  no 
longer  profitable  to  produce  the  mineral, 
when  the  mines  must  be  closed  and  the 
furnaces  will  be  blown  out  in  favor  of  some 
other  country  or  district  whose  virgin  re- 
sources continue  to  keep  it  to  the  front." 

The  future  of  the  industry  will,  of  course, 
depend  largely  on  the  rate  of  increase  in  the 
demand.    In  nearly  all  countries  the  de- 


mand has  been  steadily  progressive.  In 
1890,  the  consumption  of  iron  ore  in  the 
nine  leading  countries  amounted  to  57,066,- 
000  tons;  in  1905,  it  amounted  to  111,894,- 
000  tons,  an  increase  in  fifteen  years  of 
54,831,000  tons,  or  nearly  100  per  cent.  If 
the  demand  increases  at  the  same  rate  for 
the  next  fourteen  years,  the  consumption 
of  these  countries  in  1920  will  be  well  on 
to  200,000,000  tons. 

"  Where  is  the  difference  to  come  from  ? 
It  is  perhaps  not  too  much  to  say  that  an- 
other 100,000,000  tons  of  ore  could  not, 
with  our  present  spurces  of  knowledge,  be 
counted  on  without  at  any  rate  greatly 
adding  to  the  cost  of  producing  iron  ores; 
consequently,  the  cost  of  manufacturing 
iron  and  steel  would  be  materially  in- 
creased. The  usual  and  inevitable  effect 
of  increasing  the  cost  of  a  product  in  uni- 
versal use  is  to  limit  the  demand.  This 
is  a  law  that  must  apply  to  iron  as  well  as 
to  other  products,  and  hence  we  are  justi- 
fied in  expecting  that  higher  values  will 
lead  to  greater  economy  in  the  application 
of  iron  and  steel  in  all  countries  alike. 
Scrap  iron  will  be  increasingly  sought 
after,  and  must  increase  in  value.  The 
more  that  iron  and  steel  are  used  the 
greater  must  be  the  quantity  of  scrap  iron 
available,  and  this  increase  of  scrap  iron 
will  no  doubt  go  some  way  to  fill  up  the 
hiatus.  Happily,  steel  is  a  more  durable 
metal  than  wrought  iron,  which  it  has  now 
so  generally  displaced.  In  railway  con- 
struction steel  is  generally  admitted  to 
have  at  least  three  times  the  durability  of 
finished  iron,  so  that  if  we  had  depended 
on  the  latter  material  we  should  probably 
have  been  face  to  face  with  an  iron  famine 
before  now." 

The  problem  of  future  ore  supplies 
presses  for  solution  in  all  countries  alike, 
though  in  the  United  States,  on  account 
of  the  large  reserves  still  in  sight,  it  has 
attracted  less  attention  than  in  most  other 
countries.  Great  Britain,  France  and  Ger- 
many are  all  large  importers  of  ore  and  the 
recent  proposals  to  limit  the  exports  of 
Spain  and  Sweden  have  caused  great  alarm. 
Notwithstanding,  however,  the  long-stand- 
ing impression  that  Great  Britain,  Germany 
and  other  European  countries  have  reached 
the  extreme  limit  of  their  capacity  for 
production,  these  countries  have  kept  pace 
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with  the  general  increase  in  production 
and  too  much  importance  should  not  be 
attached  to  abstract  conclusions  as  to  the 
resources  of  Europe. 

"  Two  things  may  ultimately  be  expected 
to  happen  as  a  result  of  the  exhaustion  of 
iron  ores  in  the  older  countries.  These 
same  countries,  we  may  depend  upon  it, 
will  not  resign  this  supremacy  to  newer 
iron-making  countries  without  a  struggle, 
and  are  likely,  therefore,  to  engage  in  a 
fierce  competition  to  hold  their  own  by 
imports  of  foreign  ores.  On  the  other 
hand,  the  newer  countries,  with  all  the 
advantages  that  belong  to  proximity  to 
supplies  of  raw  material,  must  in  course  of 
time  take  a  larger  share  of  the  world's 
iron  trade,  although  which  of  those  coun- 
tries may  hold  the  primacy,  if  any  of  them, 
in  50  or  100  years  from  now  it  would  be 
difficult  to  say.  Canada  may  be  expected 
to  take  a  more  prominent  place  in  this 
race,  and  so  also  with  China  and  Japan." 

Each  individual  country  has  shown  a 
marked  tendency  to  develop  its  iron  in- 
dustry along  certain  special  lines.  Ger- 
many pays  special  attention  to  wire  and 
general  merchant  iron  and  steel;  Belgium 
to  structural  steel  and  rails;  the  United 
Kingdom  to  sheets  and  plates;  while  the 
United  States  are  mainly  engaged  in  pro- 
ducing structural  steel,  wire  and  steel  rails. 
It  is  probable  that  these  marked  differ- 
ences will  gradually  disappear  with  the  in- 
creasing scarcity  of  raw  material,  inas- 
much as  each  country  aims  at  complete 
supply  of  its  own  needs. 

"  To  what  extent  is  the  demand  for  iron 
and  steel  likely  to  be  increased  by  opening 
up  new  uses  for  iron  and  steel,  as  well 
as  by  the  supply  of  the  world's  wants  on 
existing  lines?  This  is  a  problem  that 
must  greatly  influence  the  situation.  I 
suppose  that  nearly  one-half  of  all  the  steel 
produced  in  the  world  today  is  employed 
to  satisfy  uses  that  had  no  existence  30 
years  ago.  ...  It  would  be  unreason- 
able to  suppose  that  this  movement  will 
not  be  carried  much  farther  in  the  near 
future.  The  substitution  of  steel  fof  tim- 
ber in  the  construction  of  structures  of  all 
kinds,  including  railway  cars,  must  alone 
bring  about  an  enormous  multiplication  of 
new  uses.  .  .  .  It  is  hardly  necessary 
to  suggest  that  in  the  already  established 


uses  there  is  much  room  for  great  expan- 
sion, and  the  progress  of  demand  is  likely 
to  be  large  and  rapid.    .    .  . 

"  I  should  just  like  to  digress  here  for  a 
moment,  in  order  to  call  attention  to  the 
fact  that  the  United  States,  while  it  led 
the  movement  for  more  economical  produc- 
tion by  cheap  freights,  larger  plants  and 
improved  methods  and  appliances  gener- 
ally, has  not  today  the  great  lead  that  it 
enjoyed  ten  or  even  five  years  ago.  In  the 
interval  European  nations  have  made  enor- 
mous advances,  and  while  they  are  not  to- 
day on  the  same  all-round  level  as  the 
United.  States,  they  are  largely  catching 
up  with  the  best  American  practice.  This 
is  perhaps  more  generally  true  of  Germany 
than  of  any  other  European  country,  but 
it  is  hardly  less  applicable  to  Great  Brit- 
ain, and  both  France  and  Belgium  are 
more  wide-awake  than  they  have  hitherto 
been.  Nearly  all  the  great  steel  works  in 
Britain  have  been  more  or  less  remodeled, 
and  the  most  up-to-date  appliances  are  be- 
ing more  readily  installed  than  formerly. 
As  an  indication  of  the  .recent  trend  of 
events,  I  may  allude  to  the  adoption  of  the 
Talbot  open-hearth  process  by  three  im- 
portant British  firms,  and  the  general  rais- 
ing of  the  efficiency  of  both  blast-furnace 
and  steel-works  practice  in  Cleveland, 
Scotland,  Wales  and  other  leading  dis- 
tricts. American  iron  men  would  not  be 
well  advised,  therefore,  if  they  held  their 
competitors  cheap. 

"  In  view  of  the  facts  and  considerations 
which  have  .been  stated  in  this  article,  I 
think  there  can  be  little  doubt  that  while 
we  are  not  likely  to  be  on  the  eve  of  an 
iron-ore  famine,  and  may  experience  but 
little  real  scarcity  for  some  time  to  come, 
the  tendency  will  be  to  appreciate  the  value 
of  iron-ore  properties.  This  is  said,  of 
course,  on  the  same  assumption  that  un- 
derlies all  attempts  to  compute  the  future 
of  the  iron  industry  from  the  point  of  view 
of  ore  supply,  namely,  that  the  world's 
great  deposits  are  already  known." 

What  we  may  expect  immediately  is  that 
" '  owners  of  large  bodies  of  ore,  increasing 
intrinsically  in  value  as  rapidly  as  they 
must  of  necessity  do  under  existing  condi- 
tions, will  not  be  willing  to  part  with  their 
ores  except  on  the  basis  of  very  large 
increase  of  price.' " 


FIRE  LOSSES  IN  THE  UNITED  STATES. 


INTERESTING  STATISTICS  AND  COMMENT  ON  THIS  SUBJECT  OP  NATIONAL  IMPORTANCE. 

F.  W.  Fitzpatrick — The  Engineer. 


SOME  months  ago,  when  the  San  Fran- 
cisco disaster  was  still  fresh  in  the 
public  mind,  The  Engineering  Maga- 
zine published  an  article  on  this  topic  of 
fire  losses,  a  question  of  great  economic  im- 
portance. The  hope  was  expressed  therein 
that  the  immense  loss  of  property  by  fire  in 
that  ill-fated  city  would  at  least  have  the 
effect  of  impressing  upon  the  people4  of  the 
United  States  the  importance  and  necessity 
of  providing,  so  far  as  possible,  against  the 
possibility  of  the  occurrence  of  a  like  disas- 
ter in  every  other  city  in  the  country,  not 
by  increased  expenditure  on  fire-fighting 
forces  and  appliances,  but  by  a  reformation 
in  building  methods.  An  article  in  a  recent 
number  of  the  London  Engineer  offers 
some  interesting  comment  on  the  subject 
and  gives  very  valuable  statistics.  The 
writer,  Mr.  F.  W.  Fitzpatrick,  is  an  Ameri- 
can who,  as  Consulting  Architect  of  the 
International  Society  of  State  and  Muni- 
cipal Building  Commissioners,  is  in  a 
position  to  speak  with  authority. 

Primitive  construction  was,  of  course, 
entirely  ojf  wood  and  the  abundance  and 
cheapness  of  timber  long  maintained  it  as 
the  chief  material  of  construction.  With 
the  springing  up  of  large  cities,  disastrous 
fires  became  common;  but  instead  of  seek- 
ing safety  in  "  fire-prevention  "  by  means  of 
improved  building  methods,  the  people  of 
the  United  States  have  relied,  for  immunity 
from  the  danger  of  loss  by  fire,  upon 
elaborate  and  expensive  systems  of  "fire- 
protection." 

"When  it  becomes  a  question  of  fire, 
one's  mind  naturally  reverts  to  water, 
beautiful  fire  apparatus,  and  wonderfully 
acrobatic  men,  rather  than  to  the  elimina- 
tion of  fuel  for  that  fire.  Cities  vie  with 
one  another,  not  in  how  few  fires  they  can 
have,  but  in  how  quickly  and  well  the  ma- 
jority of  their  fires  are  extinguished.  .  . 
This  competition  has  become  keen;  to  a 
certain  extent  it  is  a  fad  with  our  cities, 
and  the  cost  of  maintenance  is  enormous. 
In  salaries  alone  the  fire  departments  cost 
us  £28,000,000  a  year;  high-pressure  water 


and  fire  apparatus  bring  the  cost  of  our  so- 
called  *  fire  protection '  to  a  total  of  over 
£60,000,000  a  year. 

"  There  is  really  a  premium  offered  upon 
poor  construction.  In  San  Francisco,  for 
instance,  the  insurance  companies  made  an 
exceptionally  low  rate,  spite  of  the  fact  that 
the  city  was  ridiculously  wooden  and  the 
fire  hazard  enormous,  simply  because  its 
fire  department  was  so  very  excellent.  Yet 
what  did  it  avail?  Think  of  the  accidents, 
even  barring  earthquakes,  that  may  happen 
in  other  cities  and  that  could  result  in 
equally  great  disaster.  The  expenditure  for 
fire  departments  is  a  gamble  in  protection 
and  grows  as  our  cities  grow  at  an  exceed- 
ingly lively  rate,  though  there  is  no  reason 
for  such  pro  rata  increase.  On  the  con- 
trary, the  richer  a  city  becomes,  the  more 
buildings  it  has,  the  saner  it  ought  to  be 
and  the  more  it  ought  to  reduce  its  fire 
risks  by  strict  building  regulations  and 
better  construction,  and  consequently 
reduce  its  expenditure  for  so-called 
'  protection/ 

Occasionally,  after  some  great  calamity 
such,  for  example,  as  that  of  the  Iroquois 
theatre,  an  attempt  is  made  to  revise  and 
enforce  building  laws,  but  such  attempts 
are  usually  only  spasmodic.  Of  the  11,500,- 
000  buildings  in  the  United  States,  there 
are  probably  not  more  than  4,000  that  are 
even  moderately  "fireproof"  and  only  one, 
the  Board  of  Underwriters'  Laboratory 
Building  in  Chicago,  which  can  truthfully 
be  called  absolutely  fireproof.  The  rapid 
exhaustion  of  the  forest  reserves  of  the 
country  has  increased  the  price  of  timber 
to  such  an  extent  that  the  initial  cost  of 
thorough  fireproof  construction  is  only  10 
or  12  per  cent  more  than  "ordinary"  con- 
struction in  which  wood  plays  an  important 
part.  But  notwithstanding  the  obvious 
savings  in  the  maintenance  of  a  fireproof 
structure,  in  repairs,  insurance,  etc.,  the 
people  seem  to  prefer  to  pay  the  high 
insurance  rates  and  gamble  on  the  efficiency 
of  their  fire-protection  systems.  £325,000,- 
000  have  been  paid  in  insurance  premiums 
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in  the  last  ten  years.  In  1905,  the  return 
in  adjusted  losses,  out  of  £39,000,000  paid 
in  premiums,  amounted  to  only  £19,000,000. 

"No  country  on  earth  builds  as  rapidly 
and  as  expensively  as  we  do,  and  no  coun- 
try on  earth  needs  to  build  so  rapidly,  for 
none  destroys  its  buildings  at  the  rate  we 
do.  Not  even  in  Japan  and  China,  the 
lands  of  bamboo  and  paper,  are  the  fire 
losses  as  great,  in  sum,  pro  rata  of  popula- 
tion, or  as  numerous  or  in  any  way  equal 
to  the  really  indecent  losses  we  indulge  in. 
This  year  (1906)  is  a  phenomenal  building 
one;  so  far  it  has  never  been  equalled. 
The  total  will  probably  reach  £125,000,000. 
Of  that  vast  sum  there  will  be  spent  not 
over  £15,000,000  in  reasonably  safe  con- 
struction, and  certainly  not  £2,000,000  in 
absolutely  fireproof  construction — ratios 
that  are  far  from  comforting  and  that  pro- 
claim very  loudly  that  our  so-called  pro- 
gress in  building  is  somewhat  of  a  figment 
of  the  imagination.  We  know  what  is 
good  construction,  but  we  do  not  apply  the 
knowledge,  and  we  build  too  hastily  and 
flimsily.  Our  fire  losses  have  by  rapid 
jumps  reached  the  £40,000,000  mark  per 
annum.  But  that  is  normally.  Our  1904 
losses  went  up  to  nearly  £50,000,000  on 
account  of  the  Baltimore  fire;  San  Fran- 
cisco's fire  assures  that  1906  will  show 
£100,000,000  loss,  at  least,  and  what  guaran- 
tee have  we  that  some  other  great  disaster 
will  not  wipe  out  ten  or  twenty  millions 
more?  Have  we  not  built  so  poorly  that 
from  now  on  we  must  expect  that  the 
abnormal  year  will  be,  not  the  one  of  great 
disasters,  but  the  one  when  none  occur? 
The  cost  of  our  fires  constitutes  a  tax  that 
is  eight  times  greater  than  the  similar  per 
capita  tax  of  all  Europe. 

"The  figures  here  quoted  are  official, 
taken  from  insurance  reports,  municipal  de- 
partment statistics,  and  building  inspectors' 
notes.  Yet  there  are  many  communities 
from  which  imperfect  or  no  reports  are 
received  and  many  fires  unrecorded.  It  is 
safe  to  assume,  therefore,  that  those  figures 
are  minimum,  and  really  do  not  represent 
our  total  loss.  Realising  that,  and  also  that 
February,  March,  and  April  seem  to  be  the 
months  during  which  most  fires  occur,  I 
went  to  considerable  trouble  and  expense 
last  year  to  secure  data  about  absolutely 
every  fire  occurring  during  a  period — ten 


days — chosen  at  random  out  of  those  three 
months.  During  those  ten  normal  days 
1,315  fires  occurred,  totalling  a  loss  of 
£2,960,000.  On  one  day,  when  all  the 
complicated  machinery  of  getting  these  re- 
turns was  in  perfect  working  order — 
February  23,  1905 — when  I  know  that  noth- 
ing escaped  me  in  all  the  land,  there  were 
165  fires,  doing  a  damage  of  £403,000,  so 
that  our  real  fire  loss  is  very  much  greater 
than  what  we  have  supposed  it  to  be. 

"  That  was  a  very  ordinary,  let  us  call  it 
a  normal,  day.  But  here  is  the  other  rec- 
ord, that  of  San  Francisco's  fire,  that  lasted 
three  days  and  swept  five  square  miles  of 
territory,  500  city  blocks,  or  about  25,000 
buildings  out  of  existence.  It  laid  bare 
egregious  stupidity  on  the  part  of  the 
authorities,  the  architects  and  builders.  The 
actual  destruction  of  buildings  means  £65,- 
000,000  wasted  in  smoke;  £200,000,000  in 
business  lost  to  the  city  and  the  country 
generally;  £2,500,000  to  clean  up  the  debris; 
and  £70,000,000  more  and  twenty  years' 
time  to  put  the  city  in  even  the  condition 
that  it  was  before!  The  sum  of  these  fig- 
ures represents  the  cost  of  that  fire,  to 
counterbalance  which  the  people  may  re- 
ceive the  paltry  sum  of  £24,500,000  from 
the  insurance  companies. 

"  Merely  by  way  of  illustration  of  the 
imbecility  of  poor  construction,  it  is  well 
to  note  that  had  £2,000,000  more  been  spent 
originally  in  sane  provisions  against  fire  it 
would  have  reduced  this  loss  at  least  £32,- 
000,000 — a  pretty  good  interest  on  the 
investment.  Or  if  the  architects  had  had 
but  sense  enough  to  have  spent  even 
£120,000  more  on  the  thirty-five  so-called 
'  fireproof '  buildings,  or  rather,  shifted  that 
sum  from .  frivolous  ornaments  to  necessary 
precautions — covering  every  particle  of 
steel  framing,  for  instance,  with  hollow 
fireproofing  tile — they  would  have  saved 
those  buildings  intact,  buildings  in  which 
£1,800,000  or  more  destruction  was  wrought. 
Simpler  still,  had  the  precaution  been  taken 
of  protecting  the  windows  of  those  build- 
ings with  wired  glass,  at  an  additional 
expenditure  of  possibly  £12,000,  their  in- 
teriors and  contents  would  certainly  have 
been  saved.    ...  * 

"  Reverting  again  to  poor  San  Francisco, 
that  stricken  city  has  shown  that  she  has 
not  profited  over  much  by  her  severe  les- 
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son;  her  new  building  laws  are  but  little 
better  than  the  old;  the  suggestion  we 
made  to  widen  some  of  her  streets,  thus 
creating  fire  barriers,  has  been  scouted  at — 
ignored.  She  has  not  enlarged  her  fire 
limits  and  no  period  has  been  assigned  to 
the  temporariness  of  her  very  temporary- 
buildings,  and  it  is  only  a  question  of  time 
when  almost  as  terrible  a  catastrophe  may 
befall  her  as  the  ordeal  through  which  she 
has  just  passed.  All  this  is  done  with  a 
mistaken  idea  of  economy.  Even  if  each 
individual  had  to  put  50  per  cent  more  into 
his  building  than  he  intended  to,  or  re- 
duced his  ornamentation  and  frills  to  that 
extent  in  order  to  build  properly,  it  would 
mean  in  the  long  run  profit  to  himself  and 
to  the  community.  But  many  billions  of 
property  will  yet  have  to  be  destroyed 
before  we  learn  our  lesson. 

"  Quite  incidentally — because  life  is  cheap 
with  us — we  have  gotten  to  the  point  where 
nearly  7,000  lives  are  annually  wiped  out 
by  fire,  and  every  day  in  the  year  there  are 
36,000  lives  directly  exposed  to  destruction, 
people  carried  out  of  burning  buildings, 
escaping  to  adjacent  roofs,  etc.,  etc.,  of 
whom  quite  a  large  per  cent,  are  more  or 
less  injured. 

"  New  York  averages  '  normally '  7,800 
fires  a  year;  Chicago  4,100.  We  burn  up  3 
theatres,  3  public  halls,  12  churches,  10 
schools,  2  hospitals,  2  asylums,  2  colleges,  6 
apartment  houses,  3 ,  department  stores,  2 
gaols,  26  hotels,  140  flats  and  stores,  and 
1,600  homes  every  '  normal '  week— a  record 
of  which  we  surely  need  not  be  proud. 

"  In  a  most  exhaustive  examination  of 
the  results  of  that  horrible  fire  at  San 
Francisco  we  found  nothing  that  was  not 
perfectly  known  to   fire  experts  before, 


nothing  new  for  us  to  preach  about;  just 
the  same  old  folly  of  using  wood  where  it 
ought  not  to  be  used,  and  the  same  mis- 
taken zeal  in  applying  the  term  'absolutely 
fireproof '  to  buildings  where  structural 
parts  only  were  incombustible  and  pro- 
tected. The  standard  of  a  perfect  building 
remains  just  as  it  was  before,  and  we  can 
but  -  reiterate  our  advice,  our  prayer,  even 
though  it  be  in  but  a  wail  in  the  desert. 

"  A  building  that  is  of  incombustible  ma- 
terials is  not  necessarily  fireproof;  a  build- 
ing that  is  of  fireproof  materials,  but  not  of 
fireproof  design,  is  not  fireproof ;  a  building 
that  is  not  of  fireproof  construction  and 
design,  except  in  part,  is  not  fireproof;  a 
building  that  is  strictly,  thoroughly  fire- 
proof, filled  with  combustible  contents,  may 
have  a  destructive  fire  in  some  one  of  its 
parts,  but  the  building  itself  will  not  be 
wrecked  or  destroyed,  and  if  the  units  are 
properly  separated  and  protected,  the  floors 
absolutely  isolated  one  from  the  other,  the 
greater  part  of  that  building's  contents  is 
safe.    .    .  . 

"  In  such  a  building,  and  in  such  an  one 
only,  is  there  absolute  immunity  from  de- 
struction by  fire.  The  tenants5  property 
can  only  suffer  from  insignificant  local 
blaze.  Their  interests  are  best  safeguarded 
in  such  a  structure,  and,  in  turn,  the  owner 
has  a  permanent,  non-damageable  invest- 
ment. Such  a  building  is  not  an  unattain- 
able affair.  To  do  all  these  things  well 
entails  skill  on  the  part  of  the  designer, 
true;  but  even  the  first  cost  of  construction 
is  surprisingly  little  more  than  that  of  the 
most  flimsy  affairs.  The  surprise,  the 
astounding  thing  about  it  all,  is  that  in  this 
great  and  prosperous  country  of  ours  there 
are  not  twenty  such  buildings !  " 


INTERNAL-COMBUSTION  ENGINES  FOR  MARINE  PURPOSES. 


A  DISCUSSION  OF  THE  POSSIBILITIES  OF  THE  GAS   ENGINE  FOR  THE  PROPULSION  OF  LARGE 

SHIPS. 


J.  T.  Milton — Institution  of  Civil  Engineers. 


A  LTHOUGH  the  internal-combustion 
engine  has  been  successfully  em- 
ployed in  small  vessels  and  motor 
boats,  the  difficulties  in  the  way  of  its 
application  to  the  propulsion  of  large  ves- 
sels have  proved  too  great  to  be  overcome 
in  the  present  stage  of  advancement  of  the 


large  gas  engine  and  of  the  gas  producer. 
The  perfecting  of  a  large  marine  gas  en- 
gine would,  however,  make  possible  a  re- 
duction in  coal  consumption  of  about  one- 
half  and  the  importance  of  the  subject  can 
hardly  be  exaggerated.  The  latest  con- 
tribution to  the  discussion  is  contained  in 
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a  paper  by  Mr.  J.  T.  Milton,  recently  read 
before  the  Institution  of  Civil  Engineers, 
which  discusses  the  essential  features  of 
the  successful  marine  engine  and  the  me- 
chanical arrangement  of  the  gas  engine 
most  likely  to  give  satisfactory  results- 
Mr.  Milton  states-  that  the  economy  and 
the  increasing  use  of  internal-combustion 
engines  on  land  has  led  to  considerable 
interest  being  taken  in  their  application  to 
marine  purposes,  and  that  already  a  large 
number  (  of  such  engines  have  been  fitted 
in  small  craft  on  the  Continent,  in  most  of 
which  heavy  mineral  oil  is  the  fuel  used. 
On  land,  various  fuels  are  used  for  these 
engines,  namely,  petrol,  refined  oil,  heavy 
oil,  coal-gas,  producer-gas,  coke-oven  gas, 
and  blast-furnace  gas,  but  for  marine  pur- 
poses generally  producer-gas  and  heavy  oil 
are  at  present  the  only  available  fuels.  In. 
this  paper,  however,  the  question  of  fuel 
is  not  dealt  with,  only  the  mechanism  and 
arrangement  of  the  engine  being  discussed. 

It  is  pointed  out  that  very  large  engines 
are  in  use  on  land,  and  that  the  experience 
of  details  necessary  to  make  the  large 
cylinders  capable  of  withstanding  the 
shocks  of  explosion  and  the  high  tempera- 
tures of  the  burning  fuel  will  be  available 
for  marine  engines,  if  the  other  necessary 
mechanical  requirements  are  complied  with. 

The  special  conditions  required  for  a  suc- 
cessful marine  engine  are: — 

(a)  The  engine  must  be  reversible; 

(b)  It  must  be  capable  of  being  quickly 
stopped,  and  of  being  quickly  started, 
either  ahead  or  astern; 

(c)  It  must  be  capable  of  being  promptly 
speeded  to  any  desired  point  between 
full  speed  and  dead  slow,  which  latter 
speed  ought  not  to  be  greater  than  one- 
quarter  of  the  full  speed; 

(d)  It  must  be  capable  of  working  well, 
not  only  in  smooth  water,  but  in  heavy 
weather  in  a  seaway  in  which  the  vary- 
ing immersion  of  the  propeller  causes 
rapidly-changing  conditions  of  resistance. 
In  large  engines  these  conditions  pro- 
hibit the  use  of  movable-bladed  propellers, 
clutches,  and  toothed  gearing,  and  also  of 
a  fly-wheel,  and  necessitate  the  use  of  a 
reversing  engine  with  a  direct  drive  on  to  a 
fixed  propeller,  and  they  require  also  a 
fairly  equable  turning-moment  at  all  work- 
ing speeds. 


In  marine  engines  the  revolutions  are 
practically  proportional  to  the  speed  of  the 
ship,  and  as  the  vessel's  resistance  increases 
much  more  rapidly  than  the  speed,  it  fol- 
lows that  for  a  reduction  of  speed  of  revo- 
lution the  mean  effective  pressure  must 
be  reduced  much  more  than;  m  proportion 
to  the  revolutions.  This  is  a  much  more 
difficult  problem  in  marine  engines,  where 
no  fly-wheel  is  practicable,  than  on  land, 
where  the  use  of  a  heavy  fly-wheel  permits 
the  suppression  of  alternate  fuel-charges. 

The  question  of  the  turning-moment  of 
the  engine  receives  consideration.  With 
the  four-stroke  cycle,  where  one  single- 
acting  cylinder  only  is  employed,  the  fluctu- 
ation of  moment  varies  from  7.7  times  the 
mean  moment  in  a  forward  direction  to  1.5 
times  the  mean  moment  in  the  reverse  way. 
With  two  such  cylinders,  or  with  one  dou- 
ble-acting cylinder,  the  motion  is  better, 
but  is  still  unsuitable,  and  the  minimum 
number  of  cylinders  which  will  always  give 
a  positive  turning-moment  is  four  single- 
acting  or  two  double-acting. 

Diagrams  are  shown  of  the  turning-mo- 
ments resulting  from  a  vertical  two-cylin- 
der tandem  engine  with  one  crank;  also 
of  three  such  engines  working  on  one 
crank-shaft  with  the  cranks  at  equal  angles, 
and  of  four  such  engines  with  cranks  at 
equal  angles,  and  at  intermediate  positions, 
and  the  inference  is  drawn  that  the  arrange- 
ment with  three  cranks  is,  on  the  whole, 
preferable  for  marine  work.  Such  an  en- 
gine, however,  working  on  the  four-stroke 
cycle  will  not  give  the  range  of  low  speed 
necessary  for  marine  work. 

The  question  of  carrying  out  the  com- 
pression and  expansion  in  separate  cylin- 
ders is  next  considered.  It  is  pointed  out 
that  if  this  is  done  the  compression-cylin- 
ders are  not  subjected  to  the  very  high 
pressures  and  high  temperatures  produced 
by  ignition,  but,  on  the  other  hand,  there 
is  considerably  more  work  performed  in 
the  compression-cylinders,  as  the  gas  has 
not  only  to  be  compressed,  but  also  to  be 
forced  out  of  the  cylinders.  The  extra 
work  necessary  for  this  may,  however,,  for 
the  most  part,  be  returned  by  making  the 
expansion-cylinder  with  a  minimum  of 
clearance,  and  arranging  for  the  admitted 
charge  by  its  pressure  to  force  the  piston 
some  part  of  the  stroke  before  ignition.  By 
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this  arrangement  separate  compression  and 
expansion  could  be  arranged  for  without 
much  loss  of  economy. 

The  arrangement  permits  of  other  advan- 
tages. As  the  clearance  is  minimized,  there 
is  practically  no  burnt  gas.  left  in  the  cylin- 
der to  unduly  dilute  the  charge.  The  mean 
pressure  can  therefore  be  reduced  in  two 
ways — (i)  by  diluting  the  charge  with  ex- 
cess of  air  down  to  the  lowest  firing  pro- 
portion; and  (2)  by  throttling  the  supply. 
It  may  also  be  possible  to  arrange  for  an 
earlier  cut-off.  Altogether  the  arrange- 
ment will  permit  a  .  much  lower  mean  pres- 
sure to  be  obtained  than  is  possible  with 
the  four-stroke  cycle.  Further,  by  admit- 
ting only  compressed  air  suitably  throttled, 
the  engine  will  work  at  very  low  speeds,  in 


the  same  way  that  a  steam-engine  will 
work  when  throttled.  An  incidental  ad- 
vantage is  the  complete  suppression  of  the 
two-to-one  gear. 

An  installation  which  Mr.  Milton  thinks 
would  be  suitable  for  marine  purposes 
consists  of  an  independent  main  engine 
driving  the  screw,  having  three  double- 
acting  expansion  cylinders  with  three 
cranks  set  at  equal  angles.  The  compres- 
sion is  proposed  to  be  effected  by  a  separate 
engine  without  reversing-gear,  having  two 
sets  of  tandem  engines,  four  cylinders  in< 
all,  working  on  the  four-stroke  cycle  driv- 
ing two-stage  air-  and  gas-compressors. 
The.  compressors  would  deliver  into  stor- 
age-receivers, from  which  the  main  engine 
would  receive  its  charge. 


THE  VIENNA-BADEN  ALTERNATING-CURRENT  ELECTRIC  ROAD. 

AN  INTERURBAN  LINE  OPERATING  WITH  DIRECT  CURRENT  OVER  CITY  TRAMWAY  SECTIONS.. 

Elektrotechnische  Zeitshcrift. 


\7t7HILE  the  question  of  the  relative 
*  *  advantages  of  direct  and  alternat- 
ing current  for  standard  heavy 
railroad  service  is  in  an  unsettled  and 
transitory  state,  owing  to  lack  of  actual 
experience  from  which  to  draw  conclusions 
of  value  for  either  the  mechanical  or  the 
operating  department  of  a  railroad,  yet,  for 
lines  of  light  traffic  and  particularly  for 
interurban  roads,  the  use  of  the  alternating 
current,  supplying  power  to  "  compensated  " 
motors,  is  certainly  increasing  in  the  United 
States.  This  system  has  been  adopted  as  a 
result  of  the  development  of  a  motor 
adapted  to  either  direct  or  alternating  cur- 
rent, and  upon  realizing  that  for  long  lines 
the  saving  in  copper  effected  by  the  use  of 
medium  high  pressure  alternating  current 
more  than  compensated  for  a  lower  effi- 
ciency of  the  motor  as  compared  with  the 
direct-current  motor.  In  Europe,  the  prin- 
cipal application  of  electricity  to  railways, 
excepting  the  tramways  in  cities,  has  been 
to  isolated  lines  like  the  mountain  railways 
of  Switzerland  and  other  countries,  where, 
as  a  rule,  three-phase  current  appears  to 
have  given  the  best  results,  Such  lines  as 
the  Valtellina  of  Italy,  the  Stansstad-Engel- 
berg  line,  and  the  Jungfrau  railway  of 
Switzerland  are  so  equipped;  and  in  these 


cases,  the  conditions  are  best  suited  to  the 
use  of  such  a  system,  as  these  lines  have  to 
deal  only  with  the  movement  of  cars  on 
their  own  particular  rails.  On  the  other 
hand,  the  development  of  interurban  elec- 
tric lines,  in  the  sense  in  which  we  under- 
stand that  term — namely,  a  line  from  the 
business  center  of  one  city  to  that  of  an- 
other, and  carrying  local  passengers  like  any 
tramway  at  each  end,  and  through  pas- 
sengers on  express  schedules  between 
termini — this  sort  of  line  is  as  yet  not 
much  developed  in  Europe.  In  the  United 
States  conditions  of  traffic  and  distribution 
of  population  differ  from  those  of  Europe, 
but  lately,  in  some  cases,  the  use  of  single- 
phase  alternating  current  has  been  seriously 
considered  for  just  such  roads  as  those 
cited  above,  on  at  least  one  of  which  the 
American  type  of  compensated  series  motor, 
adapted  for  either  alternating  or  direct 
current,  has  been  installed  and  is  now  said 
to  be  giving  satisfaction. 

The  railway  between  Vienna  and  Baden 
(Austria),  has  been  equipped  to  operate 
electric  trains  or  single  cars,  and  a  recent 
issue  of  the  Elektrotechnische  Zeitschrift 
contained  an  excellent  illustrated  descrip- 
tion of  the  cars  now  in  use  for  passenger 
traffic.    The  line  is  about  sixteen  miles  in 
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length,  and  the  cars  run  on  the  tracks  of 
the  local  tramway  in  each  city.  Under 
these  circumstances,  it  was  considered  best 
to  adopt  alternating  current  for  the  strictly 
interurban  portion  of  the  road,  and  a  motor 
that  would  work  with  equal  facility  on 
either  that  current  or  the  direct  current  of 
the  Baden  or  Vienna  tramways,  thus  giv- 
ing satisfactory  operating  results  as  well  as 
a  line  construction  that  would  reduce  the 
cost  of  copper  somewhat.  An  overhead 
wire  is  installed,  and  the  current  collected 
by  sliding  trolleys.  The  cars  are  mounted 
on  four-wheel  trucks,  spaced  19  feet  8 
inches  center  to  center,  the  bodies  have 
platforms  with  enclosed  vestibules  entered 
through  double  swinging  doors  at  the  sides, 
and  the  roof  is  built  with  a  clearstory  and 
sloping  ends  closely  resembling  American 
designs.  Inside,  the  seats  are  placed  trans- 
versely on  either  side  of  a  center  aisle,  and 
are  of  the  turnover  pattern.  The  cars 
accommodate  44  passengers. 

On  each  truck  of  the  car  two  40  horse- 
power motors  are  placed,  which  drive  the 
34-inch  wheels  through  single  reduction 
gears.  The  wheel  base  of  each  truck  is  6 
feet,  affording  ample  room  for  the  motors. 
As  mentioned  before,  single-phase  alter- 
nating current  is  supplied,  and  the  motors 
are  built  with  a  compensating  winding  to 
adapt  them  to  it,  as  well  as  a  commutator, 
which  of  course  would  be  an  essential  fea- 
ture for  their  direct-current  operation.  The 
current-collecting  device  consists  of  two 
aluminum  sliders  about  33  inches  long,  set 
transversely  to  the  trolley  wire  and  having 
a  convex  upper  surface  that  insures  long 
life  and  good  contact.  They  are  supported 
on  a  frame  of  pantagraph  construction,  built 
so  as  to  allow  the  great  flexibility  needed 
on  various  portions  of  the  line  where  it 
passes  under  low  'bridges  and  in  other 
situations  where  the  trolley  wire  is  un- 
usually high  above  the  track.  An  extreme 
vertical  range  of  5  feet  8  inches  is  afforded 
by  this  particular  arrangement.  The  opera- 
tion of  the  motors  is  accomplished  through 
a  series-parallel  controller,  and  the  connec- 
tions are  so  made  that  no  trouble  or  delay 
ensues  when  the  current  supply  changes 
from  direct  to  alternating,  or  vice  versa. 
The  motors  are  said  to  give  entire  satisfac- 
tion. When  operating  on  direct-current 
with  the  two  pairs  of  motors  in  series,  and 


125  volts  available  at  the  terminals  of  each 
motor,  a  speed  of  9.3  miles  per  hour  was 
maintained  on  a  15  per  cent  grade,  the  car 
hauling  a  trailer,  which  with  the  motor  car, 
weighed  68  tons.  Using  alternating  current, 
with  250  volts  at  each  motor,  the  speed 
with  the  same  load  was  25  miles  per  hour 
on  a  7  per  cent  grade;  while  on  a  grade 
just  half  this,  or  3l/2  per  cent  and  raising 
the  voltage  to  300  per  motor,  the  same  load 
was  pulled  at  38  miles  per  hour.  The 
motors  have  a  very  slight  heating  effect, 
the  ventilation  being  good  and  plenty  of  air 
channels  being  provided.  The  cars  are 
equipped  with  the  vacuum  brake,  operated 
by  a  motor-driven  pump.  They  are  lighted 
by  twenty  16  candle-power  60-volt  incandes- 
cent lamps,  and  warmed  by  Prometheus 
electric  heaters,  the  circuits  for  these  being 
carried  between  motor  and  trailer  cars  by 
cables. 

With  the  opportunity  afforded  by  a  loca- 
tion of  this  kind  near  Vienna,  it  is  perhaps 
a  little  surprising  that  high-pressure  alter- 
nating current  was  not  used.  Possibly  local 
regulations  prevented,  but  there  was  cer- 
tainly a  saving  in  copper  to  be  effected  by 
its  use.  With  a  high  alternating-current 
voltage,  of  course  the  motor  car  must  carry 
a  correspondingly  large  step-down  trans- 
former, increasing  the  dead  weight  of  the 
car;  but  up  to  a  certain  point  this  need  not 
be  objectionable  considering  the  excellent 
construction  of  modern  cars  and  the  solidity 
of  track  and  roadbed  on  European  lines. 
While  in  the  published  description  the 
alternating-current  voltage  is  not  men- 
tioned, it  is  evidently  less  than  1,000  volts, 
and  it  would  appear  to  have  been  produc- 
tive of  better  results  to  raise  this  to  2,500 
or  3,000  volts,  adopt  catenary  construction 
for  the  overhead  wire,  and  build  the  car 
strong  enough  to  carry  the  necessary  trans- 
former. While  there  is  still,  in  some  parts 
of  Europe,  that  spirit  of  conservatism  that 
hesitates  to  adopt  designs  involving  novel 
features  or  devices  recently  put  in  service, 
still  the  progress  made  during  the  last  few 
years  indicates  that  foreign  engineers  are, 
as  a  body,  exceedingly  alive  to  the  reception 
of  new  ideas  and  to  the  prompt  development 
of  anything  likely  to  be  of  value.  It  is  not 
likely  to  be  long,  therefore,  before  high- 
voltage  alternating-current  traction  systems 
are  as  common  in  Europe  as  in  America. 


BOILER  INSTALLATION   AT  THE  NUREMBERG  EXPOSITION. 


A  NOVEL  TYPE  OF  CONTINENTAL  INSTALLATION  SHOWN  AMONG  MORE  FAMILIAR  DESIGNS. 

J.  Schmidt — ElektroUchnik  und  Maschinenbau. 


FOR  furnishing  steam  in  the  power 
plant  at  the  Centennial  Jubilee  Ex- 
position of  Bavaria,  held  last  summer 
at  Nuremberg,  six  boilers  were  installed, 
five  of  the  water-tube  type,  and  one  a  modi- 
fied fire-tube  boiler.  While  resembling 
American  practice  in  many  respects,  the 
installation  considered  as  an  exhibit  dis- 
played a  variety  of  detail  design  and  is 
interesting  as  showing  the  trend  of  boiler 
development  on  the  Continent.  One  boiler 
shown  was,  to  say  the  least,  unusual,  but 
no  doubt  has  certain  features  to  recommend 
it.  Recent  issues  of  Elektrotechnik  und 
Maschinenbau  contained  illustrated  descrip- 
tions of  these  steam  generators,  from  which 
we  abstract  a  few  particulars.  Three  differ- 
ent establishments  furnished  examples  of 
their  work — Diirr  &  Co.,  Ratigen,  built 
three  boilers,  Jaques  Piedboef,  Rachen,  two, 
and  the  German  Babcock  &  Wilcox  Com- 
pany of  Oberhausen,  one.  The  combined 
capacity  of  the  six  generators  is  66,000 
pounds  steam  per  hour  at  176-pound  pres- 
sure and  300  degrees  Cent,  superheat.  Steam 
is  utilized  in  nine  engines  of  various  types 
of  a  total  of  3,100  horse  power,  driving 
generators  for  light  and  power  all  through 
the  exposition. 

Of  the  three  Diirr  boilers  exhibited,  two 
are  called  stationary  or  "  land  boilers,"  and 
one  is  designed  for  marine  use.  They  all 
have  inclined  water  tubes  and  a  transverse 
steam  drum,  in  addition  to  which  they  are 
equipped  with  superheater  tubes.  Chain 
grates  are  used  and  the  stationary  boilers 
have  72  square  feet  of  grate  surface,  1,943 
square  feet  of  heating  surface,  and,  990 
square  feet  area  in  the  superheater.  The 
ratios  for  the  marine  boiler  are  somewhat 
different,  it  having  only  55  square  feet 
grate  area  to  2,155  square  feet  of  heating 
surface,  with  136  square  feet  additional  in 
the  superheater.  The  requirements  of 
marine  service  impose  a  more  compact  de- 
sign in  this  boiler  than  need  be  considered 
in  stationary  work,  with  the  result  that  less 
floor  space  is  occupied  by  the  marine  type, 
but  the  additional  height  required  causes 


some  difference  in  the  arrangement  and 
spacing  of  the  tubes.  A  distinctive  feature 
of  construction  of  these  generators  is  the 
arrangement  of  inner  water  tubes  to  pro- 
mote circulation.  The  upper,  or  back  end 
of  the  inclined  water  tubes  terminates  in 
one  large  header  or  chamber,  which  has  a 
vertical  partition  dividing  it  into  front  and 
back  water  chambers.  The  main  water 
tubes,  directly  exposed  to  the  fire,  communi- 
cate with  the  inner  chamber,  and  each  one 
has  inside  of  it  a  tube  of  smaller  diameter, 
open  at  the  lower  end,  which,  passing 
through  the  partition  in  the  header,  opens 
into  the  outer  chamber  of  it.  The  currents 
of  steam  produced  are  upwards  in  the  outer 
tubes  and  downwards  in  the  inner  ones. 
This  should  insure  good  circulation,  but 
might  give  some  trouble  if  a  water  rich  in 
scale-forming  ingredients  were  used.  The 
superheaters  used  with  these  boilers  are 
quite  large  in  proportion  to  the  tube-heating 
area,  as  they  must  be  for  the  conditions  im- 
posed. The  superheater  tubes  are  trans- 
verse. The  "  land  "  boilers  have  in  addition 
a  fuel  economizer  so  arranged  that  the 
smoke  and  gases  may  be  passed  around  the 
economizer  tubes  or  directly  discharged  to 
the  chimney. 

A  good  example  of  modern  steam  prac- 
tice is  the  boiler  built  by  Piedboef,  with  in- 
clined water  tubes  which  communicate  at 
each  end  with  a  water  chamber,  from  which 
tubes  lead  to  two  horizontal  steam  drums, 
these  closely  resembling  the  Babcock  & 
Wilcox  design,  but  differing  from  it  in  the 
much  greater  vertical  separation  of  the 
water  tubes  and  steam-collecting  drum  of 
the  German  model.  In  the  latter,  the  ob- 
ject of  this  separation  is  to  make  room  for 
a  deep  firebrick  arch,  causing  the  fire  to 
take  an  upward  and  then  forward  course 
directly  over  and  around  the  superheater 
tubes  placed  transversely  over  the  arch  and 
under  the  two  steam  drums.  This  super- 
heater has  1,022  square  feet  area,  while  the 
total  heating  surface  of  the  boiler  not  in- 
cluding superheater  is  3,240  square  feet. 
The  use  of  flat  plate  surfaces  forming  the 
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walls  of  the  water  chambers  at  the  upper 
and  lower  ends  of  the  tubes  would  seem  to 
be  an  element  of  weakness  in  this  design 
as  compared  with  those  having  small  head- 
ers arranged  in  groups,  which  give  greater 
safety  from  disastrous  rupture  and  afford 
accessibility  for  making  repairs  and  clean- 
ing. The  feed  pipes  are  carried  in  near  the 
bottom  of  the  steam  drums  and  to  a  point  at 
least  one-third  the  length  of  the  drum  from 
the  end  at  which  the  pipes  enter,  thus  facili- 
tating circulation.  The  other  product  of 
the  Piedboef  establishment,  called  a  "com- 
bination boiler,"  is  decidedly  novel  in  de- 
sign and  may  be  described  as  a  double 
cylindrical  boiler,  with  corrugated  flues  in 
the  lower  and  tubes  in  the  upper  half.  It 
consists  of  two  cylindrical  steam  generators, 
one  above  the  other,  the  lower  being  22 
feet  4  inches  long  by  8  feet  2  inches  diam- 
eter, and  having  three  corrugated  flues  31 
inches  in  diameter,  traversing  it  from  end 
to  end.  The  smoke  and  gases  from  these 
three  furnaces  pass  into  a  chamber  in  which 
the  superheater  tubes  are  located,  thence 
backwards  through  the  tubes  in  the  upper 
cylinder,  thence  to  the  uptake  and  chimney. 
This  upper  cylinder  is  8  feet  2  inches  in 
diameter  and  16  feet  5  inches  long,  with 
148  324-inch  tubes.  The  two  cylindrical 
portions  of  the  boiler  are  in  communication 
with  each  other  through  a  tube  28  inches 
in  diameter,  and  in  normal  working,  the 
lower  part  is  filled  with  water,  and  in  the 
upper  the  water  level  is  maintained  26 
inches  above  the  center  line,  A  superheater 
is  installed,  consisting  of  eight  sets  of  tubes 
connected  to  a  header,  and  furnishing  334 


square  feet  of  heating  surface,  in  addition 
to  the  3,260  square  feet  of  heating  area  in 
the  flues  and  tubes.  The  upper  part  of  the 
boiler  has  a  dome  from  which  the  connec- 
tion to  the  superheater  is  taken  off.  In 
proportion  to  its  size  and  area  of  heating 
surface,  the  steam  room  of  this  boiler 
seems  very  limited,  though  this  disadvan- 
tage is  minimized  by  the  use  of  a  super- 
heater. The  three  furnaces  furnish  means 
of  applying  heat  in  an  efficient  manner,  yet 
the  division  of  the  boiler  into  two  parts 
seems  only  a  useless  complication.  Con- 
ditions are  so  different  in  Continental  and 
in  Western  countries  that  any  criticism  to 
be  just,  must  consider  the  particular  kind 
of  plant  in  which  any  boiler  is  to  be  in- 
stalled, and  no  doubt  this  particular  one 
represents  truly  the  best  for  certain  specific 
installations. 

The  sixth  boiler  of  the  Exposition  plant 
is  a  German  Babcock  &  Wilcox,  closely 
resembling  the  American  type  so  well- 
known.  It  has  a  total  heating  surface  of 
3,874  square  feet,  and  75  square  feet  of 
grate  area.  Its  general  features  are  so  well 
understood  as  to  call  for  little  comment 
here.  The  180  4-inch  water  tubes  are  ar- 
ranged in  eighteen  vertical  staggered  rows, 
10  tubes  comprising  each  vertical  row,  and 
set  at  each  end  in  the  Babcock  &  Wilcox 
headers  with  connections  to  the  twin  steam 
drums.  The  superheater,  located  between 
drums  and  tubes,  has  452  square  feet  of 
surface.  All  the  foregoing  boilers  are 
equipped  with  some  form  of  chain  grate  or 
mechanical  stoker  and  in  this  respect 
present  no  particular  feature  of  interest. 


STEAM  TURBINES  AT  THE  NUREMBERG  EXPOSITION. 


TWO-THIRDS  OF  THE  POWER  PLANT  REPRESENTED  BY  TURBINES  OF  THREE  LEADING  TYPES. 


C.  W.  Gesell — Zeitschrift  fur 

DR.  C.  W.  Gesell,  writing  an  article  de- 
scriptive of  the  turbines  exhibited 
at  Nuremberg  last  summer,  classifies 
them  as  of  three  types : 

1.  Direct-acting,  wherein  the  potential 
energy  of  the  steam  is  transformed  directly. 

2.  Reaction  system,  by  which  the  energy 
transformation  is  accomplished  through  the 
.reaction  of  the  steam  through  the  leading 
and  moving  portions. 


das  Gesamte  Turbinenwesen. 

3.  The  combined  action  and  reaction 
system. 

Of  the  first  class,  a  Zoelly  turbine  of  700 
horse  power  was  shown.  It  runs  at  2,500 
revolutions  a  minute  and  is  direct-connected 
to  a  250-volt  direct-current  dynamo.  This 
turbine  has  nine  disks  or  movable  pieces, 
the  steam  being  distributed  along  the  inner 
shell  of  the  housing  through  a  passage  of 
increasing  area.    This  turbine  is  set  hori- 
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zontally,  as  are  all  those  exhibited  (none  of 
the  Curtis  type  being  shown),  and  with  the 
generator,  which  rests  on  a  bedplate  com- 
mon to  both,  occupies  a  floor  space  23  feet 
9  inches  by  6  feet  3  inches. 

It  has  a  surface  condenser,  independently 
driven,  with  2,774  square  feet  area  of  cool- 
ing surface.  A  centrifugal  pump  supplies 
the  condensing  water.  Both  it  and  the  air 
pump  are  operated  by  a  35  horse-power 
direct-current  motor  through  gears. 

Another  turbine,  built  on  the  same  prin- 
ciple, by  the  Nuremberg  works,  is  of  200 
horse  power  and  direct-coupled  to  a  550- 
volt  direct-current  dynamo  running  at  2,500 
revolutions  per  minute.  The  steam  expands 
through  ten  nozzles,  and  transforms  its 
potential  energy  in  three  stages.  This 
turbine  is  provided  with  a  jet  condenser. 

A  boiler  with  a  turbo-generator  unit 
mounted  on  it  was  a  feature  of  the  exhibit. , 
A  cylindrical  boiler  with  302^  square  feet  of 
heating  surface,  with  a  corrugated-flue  fur- 
nace, furnishes  steam  at  176-pound  pressure 
to  the  50  horse-power  turbo-generator  set 
mounted  on  it  and  running  at  5,000  revolu- 
tions per  minute.  One  end  of  the  turbine 
shaft  is  coupled  to  the  shaft  of  the  dynamo, 
while  the  other  carries  a  pinion  meshing 
into  a  gear  on  the  shaft  of  which  a  belt 
pulley  is  mounted.    The  gear  ratio  is  50:8, 


thus  affording  a  considerable  range  of  ap- 
plication for  this  self-contained  power 
plant.  The  coal  is  fed  into  a  hopper  over  a 
chain  grate,  driven  by  a  small  electric 
motor.  It  is  also  equipped  with  a  super- 
heater of  the  Hering  type,  giving  400 
degrees  Cent,  superheat. 

A  reaction-type  turbine  of  45  horse 
power,  and  similar  to  the  Parsons,  was  also 
exhibited. 

The  most  powerful  turbine  shown  was 
the  Sulzer,  of  1,200  horse  power,  running 
at  1,500  revolutions  per  minute  and  direct- 
connected  to  a  3,000-volt  alternating-current 
generator.  This  is  of  the  combined  action 
and  reaction  type,  designed  to  combine  the 
advantage  of  other  kinds,  and  giving  the 
highest  temperature  and  highest  pressure, 
and '  utilizing  the  greatest  degree  of  ex- 
pansion of  the  steam.  The  wheels  are 
Siemens-Martin  steel,  with  blades  made  of 
25  per  cent  nickel  steel,  stamped  and 
pressed.  . 

In  all  these  turbines,  forced  lubrication 
was  used  for  the  thrust  bearings.  In  con- 
clusion, it  is  interesting  to  note  that  of  the 
entire  power  plant  at  the  Exposition, 
amounting  in  all  to  3,200  horse  power, 
steam  turbines  were  supplying  about  two- 
thirds  of  the  total,  or  2,195  horse  power. 


REINFORCED  CONCRETE  ON  THE  CONTINENT. 

RECENT  EXAMPLES  OF  ITS  USE  IN  BRIDGE  AND  SEA-WALL  CONSTRUCTION. 

Beton  und  Risen. 


FOREIGN  engineers  have  not  been  slow 
to  take  advantage  of  the  facilities 
offered  by  reinforced  concrete  in  the 
construction  of  a  great  variety  of  struc- 
tures, and  recent  issues  of  "  Beton  und 
Eisen"  have  contained  several  articles  de- 
scriptive of  railway  and  other  works  under- 
taken and  completed  during  the  last  year. 
In  France,  the  adoption  of  this  material 
for  railway  structures  has  not  been  so  rapid 
as  for  other  kinds  of  work,  but  at  Genne- 
villiers,  not  far  from  Paris,  a  viaduct  has 
been  put  up  carrying  the  tracks  of  the 
Northern  Railroad  of  France,  and  consist- 
ing of  a  bridge  and  a  viaduct  approach- 
ing it  from  each  end.  The  viaduct  is 
supported  on  columns  of  rectangular  sec- 


tion, viaduct  and  columns  alike  being  made 
of  reinforced  concrete.  The  bridge  just  re- 
ferred to  is  of  52-feet  6-inches  span,  and 
rests  on  masonry  abutments.  It  is  designed 
for  a  moving  load  made  up  of  trains  of 
coal  cars  weighing  127,600  pounds  on  a 
31-feet  6-inches  wheel  base.  This  is  a  stand- 
ard type  of  double-bogie  coal  car  used  on 
the  Northern  railroad,  and  the  locomotive 
load  is  based  upon  a  total  weight  of 
110,000  pounds  on  a  wheel  base  of  12-feet 
8-inches.  The  total  length  of  the  structure 
is  375  feet  6  inches,  and  the  viaduct  varies 
in  width  from  17  feet  3  inches  to  41  feet 
4  inches.  The  allowance  made  for  wind 
pressure  on  the  vertical  exposed  surfaces 
is  134.2  pounds  per  square  foot,  while  on 
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flat  horizontal  portions  of  the  structure  the 
wind  effect  and  the  maximum  possible 
weight  of  snow  has  been  figured  out  on  a 
basis  of  33.6  pounds  per  square  foot.  The 
bridge  and  viaduct  are  a  solid,  substantial 
looking  work,  but  the  necessities  of  this 
particular  case  make  it  impossible  to 
beautify  it  in  any  way  since  the  idea  of  low 
first  cost  has  been  rigidly  adhered  to. 

Of  quite  different  character,  is  a  lately 
built  bridge  at  the  railway  station  in  Lau- 
sanne, Switzerland,  carrying  the  city  road- 
way and  approach  to  the  station  over  the 
railway  tracks.  The  structure  is  supported 
by  piers  spaced  about  32  feet  center  to 
center,  and  though  designed  on  simple  lines, 
is  very  pleasing  to  the  eye,  especially  con- 
sidering its  location  and  use.  The  bridge 
has  a  roadway  23  feet  wide,  with  a  side- 
walk on  either  side  4  feet  11  inches  in 
width.    It  is  designed  to  carry  a  load  of 


504  pounds  per  square  foot  on  the  roadway. 
Static  tests  have  shown  that  with  this  load, 
applied  by  means  of  piles  of  rails,  there  was 
a  deflection  of  from  0.028  to  0.033  inch. 

In  Holland,  a  sea-wall  has  been  under- 
taken as  a  protection  for  the  sand  dunes 
from  the  action  of  the  sea  on  the  coast  of 
Zeeland.  The  concrete  was  formed  into 
an  embankment  with  a  slope  correspond- 
ing to  that  of  the  sand,  and  the  outer  sur- 
face is  provided  with  transverse  ribs  run- 
ning down  from  the  base  of  the  wall  proper, 
and  about  7  feet  apart  from  one  another. 
The  wall  itself  is  prismatic  in  section,  3  feet 
6  inches  high,  and  practically  forms  the 
crest  of  the.  dike  that  protects  the  land  from 
the  inroads  of  the  sea.  A  particularly 
severe  storm  on  March  12,  1906,  caused  so 
much  damage  to  the  shore  that  it  was  de- 
termined to  strengthen  the  exposed  front 
by  the  means  described. 


ENGINEERING  EDUCATION. 

THE  NATURE  AND  METHOD  OF  INSTRUCTION  BEST  CALCULATED  TO  PRODUCE  THE  ESSENTIAL 
CHARACTERISTICS  OF  THE  SUCCESSFUL  ELECTRICAL  ENGINEER. 

B.  A.  Behrend — Electrical  World. 


"Notwithstanding  the  attention 

that  has  been  paid  to  the  question  of 
technical  education  since  the  present 
period  of  industrial  activity  began,  it  is  a 
matter  of  general  complaint  that  the  re- 
sults are  not  satisfactory.  The  expenditure 
of  immense  sums  of  money  -on  palatial 
buildings,  complete  equipments,  and  an  army 
of  instructors',  has  so  signally  failed  to  pro- 
duce the  type  of  young  engineer  required 
by  the  present  conditions  of  the  manufac- 
turing industry,  that  it  was  stated  in  an 
address  recently  reviewed  in  these  columns, 
that  not  until  at  least  two  years  after 
graduation  does  the  average  technical 
graduate  begin  to  be  of  use  to  his  employer. 
On  account  of  his  experience  as  a  student 
in  German  universities,  as  a  teacher  in  sev- 
eral technical  institutions  in  the  United 
States  and  Canada,  and  as  chief  engineer  of 
a  company  which  employs  large  numbers  of 
technical  graduates,  the  views  advanced  by 
Mr.  B.  A.  Behrend  in  a  recent  number  of 
the  Electrical  World  are  an  interesting  and 
valuable  addition  to  the  discussion  of  this 
important  subject. 

Mr.  Behrend  prefaces  his  article  with  a 


quotation  from  one  of  Huxley's  addresses. 
Speaking  to  an  audience  of  medical 
students,  Huxley  remarked  that  one  of  the 
striking  characteristics  of  most  medical 
men,  was  the  "  singular  unreality  "  of  their 
knowledge  of  medicine;  "what  he  had 
looked  for  was  a  real,  precise,  thorough 
and  practical  knowledge  of  fundamentals; 
whereas  that  which  the  best  of  the  candi- 
dates, in  a  large  proportion  of  cases,  have 
had  to  give,  was  a  large,  extensive,  and  in- 
accurate knowledge  of  superstructure."  Mr. 
Behrend  considers  that  Huxley's  statement 
with  regard  to  medical  students  of  thirty 
years  ago  applies  singularly  well  to  engi- 
neering students  of  today.  The  three  ele- 
ments which  enter  into  education  are,  first 
of  all  the  teacher,  secondly  the  student,  and 
last  and  least  the  school. 

"  We  must  have  good,  competent  teach- 
ers, and  there  can  be  no  doubt  that  such 
good,  competent  teachers  can  be  obtained 
and  that  a  great  many  universities,  both  in 
Europe  and  in  this  country,  already  possess 
them.  The  inspiration  which  students  ob- 
tain from  great  masters  in  their  profes- 
sions, is  infinitely  greater  than  the  benefit 
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which  will  come  to  them  from  having 
studied  in  palatial  buildings,  built  by,  and 
dedicated  to,  men  who  have  been  favored 
by  fortune  in  the  great  struggle  for  wealth, 
which  well  nigh  obscures  today  the  engi- 
neering side  of  industry.  ...  It  seems 
to  be  commonly  assumed  by  those  who 
have  never  done  much  scientific  or  engi- 
neering work  themselves,  that  it  is  the 
building  and  equipment  which  are  the 
essential  features  of,  and  the  foundation 
for,  good  engineering  education.  Poor 
workmen  always  quarrel  with  their  tools; 
poor  teachers  naturally  quarrel  with  their 
equipment.  ...  In  this  connection  it 
may  not  be  amiss  to  mention  that  some  of 
the  greatest  experimental  discoveries  in 
natural  science  have  been  made  in  labora- 
tories which  were  poorly  equipped,  even 
considering  the  time  when  these  discoveries 
were  made.  I  have  merely  to  mention  the 
experimental  researches  of  Michael  Fara- 
dzy  and  the  remarkable  achievements  of 
Justus  Liebig  to  make  us  realise  that  there 
is  no  proportionality  between  the  equipment 
and  the  discovery.  Some  of  the  great 
achievements  of  modern  science  have  been 
made  in  laboratories  which  were  by  no 
means  equipped  in  a  remarkable  way.  The 
researches  on  electric  waves  by  Heinrich 
Hertz  and  the  work  of  Rutherford  were 
carried  out  in  laboratories  which,  from  the 
modern  standpoint,  were  anything  but  com- 
plete in  their  equipment." 

There  is  a  tendency  both  in  America  and 
Europe  to  build  palatial  universities  in- 
stead of  plain  dignified  structures  and  the 
acceptance  of  such  gifts  places  the  univer- 
sity under  obligations  to  their  munificent 
donors.  One  of  the  disadvantages  of  this 
is,  that  the  necessity  for  large  sums  of 
money  for  the  maintenance  of  such  insti- 
tutions prevents  freedom  of  thought  or  at 
least  of  speech  on  the  part  of  their  officials ; 
but  the  greatest  disadvantage  lies  in  the  fact 
that  the  sums  remaining  after  the  endow- 
ment of  these  buildings  are  usually  much 
too  small  to  provide  for  competent  teach- 
ing. It  is  quite  true  that  teachers  should 
set  an  example  of  simplicity  to  their 
students.  "  But  it  is  disregarding  all  com- 
mon sense,  and  also  the  realities  of  life  to 
expect  to  be  able  to  obtain  the  services  of 
a  man  qualified  to  instruct  and  direct 
younger  men  in  a  difficult  scientific  profes- 


sion, to  work  away  all  his  life  on  a  salary 
which  hardly  enables  him  to  give  his  child- 
ren careful  education  and  to  save  for  his 
old  age.  It  has  thus  come  to  pass  that 
men  who  have  been  shipwrecked  in  their 
professions  in  life  have  sought  a  haven  in 
teaching.  More  and  more,  the  educators 
of  Europe  begin  to  realise  the  necessity  of 
employing  the  highest  talent  obtainable  in 
scientific  teaching;  and  .  .  .  some  of 
the  most  eminent  engineers  have  been 
called  to  chairs  in  the  technical  college,  in 
which  positions  they  have  the  opportunity 
of  still  practicing  their  professions,  and  yet 
giving  the.  younger  generation  the  benefit 
of  their  wide  experience  and  knowledge." 

Mr.  Behrend  then  outlines  the  history  of 
the  gradual  withdrawal  of  the  teaching  of 
applied  science  from  the  university  and  the 
development  of  the  technical  institute,  and 
the  subsequent  gradual  return  of  the  latter, 
particularly  in  America,  to  the  old  form  of 
university  organization. 

Despite  the  inroad  of  "  commercialism " 
into  engineering,  there  are  at  the  present 
time,  opportunities  for  the  application  of 
engineering  ability  that  have  never  been 
equalled,  on  account  of  the  fact  that  con- 
tinual improvement  in  product  is  essential 
to  success  in  the  manufacturing  business. 
This  element  of  so-called  "  commercialism  " 
makes  it  all  the  more  necessary  that  the 
engineer  should  be  possessed  of  a  strong 
and  determined  character.  On  account  of 
the  keenness  of  competition,  demands  will 
be  made  upon  him  for  cheaper  machinery 
and  it  will  be  necessary  for  him  to  offer 
strong  and  continued  opposition  to  the 
opinions  of  those  who  lack  the  insight  and 
experience,  the  knowledge  and  ability  to 
weigh  difficult  and  responsible  engineering 
problems. 

"  The  matter  of  greatest  importance 
which  I  have  endeavored  to  bring  out  and 
upon  which  I  wish  to  dwell  particularly,  is 
the  necessity  of  engaging  the  most  eminent 
engineers  as  teachers.  This  can  readily 
be  done  if  they  are  granted  enough  time 
still  to  continue  their  professions.  'It 
should  then  be  left  to  these  men  to  train 
their  associate  professors  and  instructors 
whose  entire  time  should  be  devoted  to  the 
supervision  of  the  students.  This  one  step 
would  work  a  revolution  in  the  methods  of 
teaching.    By  thus  closely  bringing  together 
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the  man  who  teaches  pure  mathematics,  ab- 
stract dynamics,  and  abstract  physics,  with 
the  practical  engineer,  both  will  profit  con- 
siderably. The  abstract  teacher  will  obtain 
examples  for  his  students  from  the  prac- 
tical man  and,  conversely,  the  practical  man 
will  remain  in  touch  with  pure  theory.  The 
practical  engineer  will  insist  "Upon  the 
students  learning  to  draw,  to  sketch  and  to 
work  out  problems  in  a  thorough  and  re- 
sponsible manner.  If  there  is  any  one 
defect  more  obvious  than  another  in  the 
training  of  the  graduate  students,  it  is  the 
utter  failure  to  appreciate  the  seriousness 
of  responsibility  down  to  the  slightest  de- 
tail. Their  handwriting  is  illegible;  their 
figures  are  confused;  their  sevens  look  like 
their  twos;  they  cannot  letter;  they  cannot 
draw;  they  cannot  count  the  speed  of  a 
motor  accurately;  and  all  these  things  do 
not  seem  to  have  been  even  impressed  upon 
them  as  being  of  importance.  .  .  .  Most 
of  the  manufacturing  concerns  have  been 
obliged  to  institute  regular  training  schools 
for  these  young  men  in  which  it  is  the 
endeavor  of  the  instructing  engineer  to 
make  the  young  men  unlearn,  much  that 
they  have  learned  so  as  to  make  them 
receptive  for  our  methods.    .    .  . 

"  The  more  theory  in  college  the  better ! 
The  students  cannot  receive  good  practical 
instruction  in  college,  hence  let  them  get 
as  much  theoretical  training  as  possible. 
Mechanical  laboratories  are  very  well  and 
better  than  football,  but  they  do  not  at  all 
take  the  place  of  a  year's  training  in  a  shop. 
It  is  customary  in  Europe  that  engineering 
students  work  for  at  least  one  year  in  a 
shop  before  entering  college,  and  this 
seems  to  me  preferable  to  our  custom  of 
allowing  the  students  to  work  in  the  shop 
after  graduation.  The  explanation  of  the 
European  system  is  that  the  engineering 
teachers,  themselves  practical  men,  have 
found  it  difficult  to  teach  young  men  who 
have  had  no  shop  training.  The  more  shop 
training  the  better.  It  is  foolish  to  have 
young  men  design  apparatus  which  nobody 
can  build  rationally  with  the  tools  and  the 
machinery  at  the  disposal  of  a  large  manu- 
facturing plant.  Let  the  high-school  gradu- 
ate work  in  a  machine  shop,  according  to 
his  ability  and  inclination,  for  one  or  two 
years,  and  let  him  be  thrown  into  contact 
with  working  men,  their  methods  and  their 


lives.  It  will  do  him  good  in  his  future 
work  and.it  will  show  him  how  easy  it  is 
to  make  a  drawing,  and  how  difficult  it  is  to 
build  the  apparatus  according  to  such  draw- 
ing. He  will  become  thoroughly  awake  to 
the  problems  which  the  practical  man  has 
to  solve  and  he  will  be  a  much  better  and 
brighter  student  in  college,  keenly  appre- 
ciating the  tremendous  assistance  rendered 
him  by  sound  theory.    .    .  . 

"  I  have  alluded  in  passing  in  this  paper 
to  the  necessity  of  a  sound  moral  training 
in  the  young  engineer.  Having  entered 
life,  he  will  be  confronted  with  temptation 
at  every  step.  To  cheapen  his  designs,  he 
will  be  tempted  to  use  poor  materials  lead- 
ing to  disastrous  results ;  he  will  be  tempted 
to  make  better  guarantees  than  he  can  ob- 
tain, owing  to  the  pressure  from  competi- 
tion; and  most  abject  of  all,  his  influence 
will  be  coveted  for  the  obtaining  of  large 
contracts  in  the  letting  of  which  he  has  a 
voice.  Such  crimes  will  be  more  flagrant 
in  him  than  in  the  ordinary  business  man. 
The  latter  cannot  plead  the  inspiration  and 
the  example  of  the  men  of  science,  to  whom 
we  owe  the  sources  of  our  knowledge. 
There  can  be  no  better  foundation  laid  in 
the  minds  of  these  young  enginers  than  is 
given  them  by  the  example  of  the  long  line 
of  brilliant  scientific  men  who,  like  noble 
ancestors,  should  inspire  them  with  the 
dignity  and  grandeur  of  their  profession. 
Let  them  read  the  lives  of  great  scientific 
men;  let  them  admire  the  keen  intellect 
and  the  devotion  to  scientific  work  of 
Galileo,  of  Leonardo  da  Vinci,  of  Newton, 
of  Faraday,  of  Helmholtz,  of  Kelvin  and 
of  Huxley.  Let  them  emulate  the  example 
of  great  engineers  like  Siemens,  Rankine, 
Hopkinson,  Bell,  and  other  great  men 
whose  lives  are  an  inspiration,  and  they 
will  be  steeled  against  the  perverting 
temptations  of  their  profession." 

"  Mr.  Andrew  D.  White,  co-founder  and 
first  president  of  Cornell  University,  that 
great  American  institution  of  learning 
which  stands  out  as  the  first  university  in 
this  country,  in  which  the  teachers  were 
chosen  without  regard  to  sectarian  lean- 
ings, said  once  that  '  our  great  disease  is 
indifference — indifference  to  truth  as  truth, 
and  the  little  army  of  scientific  men  fur- 
nishes a  precious  germ  from  which  better 
ideas  may  spring,  and,'  the  great  educator 
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proceeds,  *  we  should  strengthen  them.  We 
have  already  multitudes  of  foundations  of 
appliances  for  the  dilution  of  truth — for  the 
stunting  of  truth — for  the  promotion  of 
half-truths — for  the  development  of  this  or 
that  side  of  truth.  We  nave  no  end  of  in- 
tellectual hothouse  arrangements  for  the 
cultivation  of  the  plausible  rather  than  the 
true ;  and  therefore  it  is  that  we  ought  to 
attach  vast  value  to  the  men  who,  with 


calmness  and  determination  seek  THE 
TRUTH,  in  its  wholeness,  on  whatever  line 
of  investigation,  not  diluting  it  or  masking 
it.  Their  zeal,  their  devotion,  their  faith, 
furnish  one  of  those  very  protests  which 
are  most  needed  against  that  low  tone  of 
political  ideas  which,  in  its  lower  strata,  is 
political  corruption.  Their  life  gives  that 
very  example  of  a  high  spirit,  aim,  and 
work,  which  the  time  so  greatly  needs ! '  " 


THE  ETHICS  OF  TRADE  SECRETS. 


THE  RELATION  OF  TRADE  SECRETS  TO  PATENTS  AND  THE  LEGAL  PROTECTION  OFFERED  THEIR 

POSSESSORS. 

F.  P.  Fish — American  Society  of  Mechanical  Engineers. 


THE  protection  of  trade  secrets  has 
never  been  made,  either  in  England 
or  in  America,  the  subject  of  actual 
statutory  provisions.  Patents,  on  the  other 
hand,  have -been  the  subject  of  considerable 
legislation  and  laws  relating  to  them  are 
being  continually  revised  and  improved. 
The  possessor  of  the  trade  secret  has  there- 
fore to  depend  for  protection  upon  certain 
fundamental  principles  of  the  common  law. 
An  interesting  discussion  of  these  princi- 
ples and  of  the  relation  of  trade  secrets  to 
patents  is  contained  in  an  address  recently 
delivered  by  Frederick  P.  Fish  before  the 
American  Society  of  Mechanical  Engineers. 
The  information  contained  in  this  address 
is  of  especial  interest  when  read  in  con- 
nection with  Mr.  Prindle's  articles  on 
patents  in  recent  numbers  of  this  magazine. 

It  is  not  until  a  nation  has  reached  a 
comparatively  high  stage  in  its  develop- 
ment, that  its  jurisprudence  begins  to  turn 
from  the  consideration  of  personal  rights 
and  tangible  properties  to  that  of  such 
intangible  properties  as  patents,  copyright 
and  trade  secrets;  and  it  is  only  within 
the  last  hundred  years  that  the  trade 
secret  has  been  recognized  in  common  law. 
Its  history  has,  however,  been  a  long  one: 
for  in  all  ages,  trade  secrets  have  been  in 
the  possession  of  individuals  and  guilds. 
Their  possessors  made  every  effort  to  pre- 
serve them;  and  those  who  did  not  know 
the  secrets  sought  to  learn  them.  "  It 
seems  clear  that  the  right  to  preserve  a 
trade  secret  if  one  could,  and  to  an  equal 
degree  the  right  to  get  the  secret  of  another 
by  any  means  not  offensive  to  the  moral 
sense,  were  always  recognized";  and  kings 


and  governments  often  acted  on  this  princi- 
ple in  the  absence  of  definite  laws.  With 
the  development  of  individual  enterprise 
in  the  trades,  trade  secrets  came  to  be  re- 
garded as  substantial  things.  Further,  "  It 
has  been  generally  recognized  that  the  gain 
to  the  community  would  be  the  greatest 
if  every  member  of  it  was  stimulated  to 
do  his  utmost  for  himself.  ...  It  does 
not  seem  possible  to  deny  that  the  general 
sentiment  has  almost  always  been  in  favor 
of  the  encouragement  of  the  individual  in 
his  selfish  aspirations  for  personal  pros- 
perity." These  are  the  fundamental  princi- 
ples in  the  common  law  recognition  of  the 
right  of  trade  secrets  to  protection. 

"  For  all  practical  purposes,  the  views  of 
the  courts  are  based  upon  a  single  and 
simple  proposition.'  An  individual  is  justly 
and  honestly  in  possession  of  '  what  is  a 
real  trade  secret,  that  is,  something  useful 
in  his  business  that  is  known  to  him  and 
protected  by  him  to  the  extent  of  his  power 
as  a  secret  of  his  trade.  There  seems  no 
doubt  that  this  is  a  real  property  interest 
exactly  as  an  invention  is  property  to  such 
an  extent  that  the  government  can  make  a 
contract  with  reference  to  it  by  which  it  is 
protected  for  a  limited  term  by  a  patent, 
and  exactly  as  an  artistic  or  literary  ex- 
pression is  protected  as  property.  But  in 
any  event,  it  is  obviously  unfair  that  those 
who  have  entered  into  a  fiduciary  relation- 
ship with  the  possessor  of  the  secret,  or 
who  by  express  contract  or  by  a  considera- 
tion of  the  relationship  must  necessarily 
be  said  to  have  assented  to  an  implied  con- 
tract to  protect  the  secret,  should  undertake 
to  rob  the  owner  of  his  secret  by  communi- 
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eating  it  to  others  or  using  it  themselves. 
In  a  large  number  of  the  cases  that  have 
been  before  the  courts,  there  has  been  no 
express  agreement  to  protect  the  trade  se- 
cret. There  has  been  held  to  be,  however, 
a  necessary  implication  that  such  an  agree- 
ment existed  because  of  the  relation  of 
service.  ... 

"  It  is  just  to  this  extent  and  no  further 
that  trade  secrets  are  protected.  The  law 
does  not  intervene  to  protect  the  secret 
against  discovery  by  fair  and  honest  means. 
It  does ,  not  undertake  to  make  the  secret, 
as  such,  secure.  It  only  enables  it  to  be 
utilized,  for  the  good  of  the  possessor  and 
of  the  public,  without  danger  of  betrayal 
by  those  who  must  necessarily  learn  the 
secret  in  confidence  while  it  is  being  oper- 
ated as  a  secret,  and  who  can  betray  it  only 
by  what  the  law  regards  as  a  breach  of  hon- 
esty and  fair  dealing.    .    .  . 

"  It  is  well  settled  that  the  alleged  secret 
must  be  a  real  secret.  I  believe,  however, 
that  before  the  courts  should  intervene  to 
protect  an  alleged  trade  secret  it  should 
appear  that  it  was  not  only  regarded  as 
secret,  but  that  it  was  distinctly  treated 
carefully  as  such  and  guarded  by  the  pos- 
sessor of  it.  It  should  not  be  enough  that 
he  has  had  it  in  mind  to  call  it  a  trade 
secret,  if  he  ever  needed  to  invoke  the 
protection  of  the  law.  He  must  have  taken 
all  necessary  and  reasonable  precautions  to 
prevent  its  disclosure.  Moreover,  it  does 
not  seem  proper  that  he  should  have  re- 
dress against  his  employes  and  associates 
unless  it  is  made  to  appear  that  they  knew, 
while'  occupying  the  fiduciary  relation 
which  gave  them  the  opportunity  to  learn 
the  secret,  that  the  specific  thing  now 
called  a  secret  was  in  fact  regarded  and 
treated  as  a  secret.  It  should  not  be 
enough  that  one  man  has  worked  for  an- 
other. The  employe  has  a  perfect  right 
to  grow  with  his  experience.  He  has  a 
right  to  carry  away  for  general  use  every- 
thing that  he  learns  in  his  place  or  em- 
ployment, except  trade  secrets.  The  public 
interest  requires  this  as  much  as  it  re- 
quires that  trade  secrets  should  be  respected. 
The  employe  or  associate  should  be  notified 
of  the  exact  trade  secret,  that  he  may  know 
what  results  of  his  experience  he  can  and 
what  he  can  not  take  away  and  use 
freely.    .    .  . 


"  The  whole  law  of  patents  implies  the 
right  of  a  man  to  keep  as  a  secret  that 
industrial  improvement  which  he  has  con- 
ceived. It  is  because  that  right  is  recog- 
nized that  patent  laws  exist."  Instead  of 
a  constant  struggle  to  preserve  a  trade 
secret,  they  offer  to  the  inventor '  an  ab- 
solute monopoly  of  the  use  of  his  invention 
for  a  certain  time  in  exchange  for  the 
publication  of  his  new  idea.  But,  "  there 
are  many  valid  reasons  why  the  discoverer 
of  a  new  industrial  process  may  well  deter- 
mine not  merely  that  it  is  for  his  interest  to 
take  his  chances  of  keeping  it  secret  rather 
than  to  publish  it  in  a  patent,  but  that  the 
latter  course  might  lead  to  disaster.  While 
it  is  generally,  but  not  always,  easy  to 
prove  an  act  of  infringement  of  a  patent, 
on  a  product  or  a  tool  or  a  machine,  it  is 
often  practically  impossible  to  obtain  legal 
proof  of  the  process  employed  by  one  who 
is  believed  to  infringe  a  process  patent. 
The  infringer  js  very  apt  to  be  able  to 
keep  his  infringement  an  undiscoverable 
secret.  I  am  inclined  to  the  belief  that  a 
substantial  part  of  the  important  and  valu- 
able trade  secrets  now  in  use,  would,  if 
patented,  be  used  without  much,  if  'any, 
chance  of  redress  on  the  part  of  the  patent 
owner. 

"  If  a  man  elects  in  those  few  cases  not  to 
publish  but  to  take  his  chances,  can  there 
be  any  real  objection  to  his  pursuing  that 
course?  It  is  certainly  inconvenient  and 
annoying  to  some  extent.  It  is  a  real  per- 
sonal hardship  that  a  workman  or  engineer 
who  has  learned  the  secret  under  such 
conditions  that  he  must  respect  it,  can  not 
utilize  it  in  his  subsequent  work.  It  un- 
doubtedly holds  back  the  progress  of  the 
useful  arts  to  some  extent  that  the  whole 
world  is  not  free  to  practice  it  and  to  im- 
prove upon  it.  But  this,  in  theory,  is  equally 
true  as  to  things  that  are  patented,  during 
the  long  term  of  seventeen  years  in  which 
no  improvement  on  the  thing  patented  can 
be  rightfully  used  except  by  the  patentee 
or  those  claiming  under  him. 

"  On  the  other  hand,  I  believe  that  sound 
business  generally  and  the  comparatively 
few  arts  in  which  such  secrets  are  of  any 
importance  are  definitely  promoted  by  the 
fact  that  the  law  aids  in  preventing  dis- 
closures based  upon  bad  faith  on  the  part 
of  an  employee. " 


NEW  INCANDESCENT  LAMPS. 


THE  FACTORS  ENTERING  INTO  THE  PROBLEM 

DESCENT 


D 


J.  Swinburne — Institution 

URING  the  past  few  months,  these 
pages  have  contained  several  refer- 
ences to  new  metallic-filament  incan- 
descent lamps.  A  paper  by  Mr.  J.  Swin- 
burne, recently  read  before  the  Institution 
of  Electrical  Engineers,  gives  an  interesting 
summary  of  the  factors  which  enter  into 
the  problem  of  their  production. 

"  A  little  more  than  a  quarter  of  a  cen- 
tury ago  several  men  were  working  out  the 
arc  lamp,  and  inventors  were  bringing  out 
what  they  called  semi-incandescent  lamps. 
People's  ideas  were  very  obscure  in  those 
days,  and  much  confusion  was  due  to  the 
mis-statement  of  the  problem  that  was 
really  waiting  for  solution. 

"  One  of  the  first  to  understand  the  real 
nature  of  the  problem  and  the  proper  means 
of  solving  it  was  Edison.  He  realized  that 
high-resistance  lamps  could  be  worked  in 
variable  numbers  in  parallel  on  constant- 
pressure  circuits.  This  seems  so  obvious 
now  that  we  cannot  understand  where  the 
difficulty  came  in;  but  if  you  will  look  up 
the  technical  Press  just  before  1880,  you 
will  find  people's  ideas  very  chaotic. 

"  It  may  seem  strange  that  people  did  not 
experiment  on  some  of  the  more  refractory 
metals ;  but  a  little  consideration  will  ex- 
plain matters  to  some  extent.  The  output 
of  lamps  was  much  smaller  than  at  present, 
and  therefore  the  inducement  was  less. 
Very  little  was  known  about  the  refractory 
metals,  and  the  measurement  of  high  melt- 
ing points  was  more  or  less  impossible. 

"  Apart  from  these,  there  was  the  me- 
chanical difficulty  of  working  up  the  metal 
into  a  very  fine  wire,  and  now  we  have  to 
face  the  problem  of  making  the  wire  suffi- 
ciently fine  to  enable  the  lamp  to  be  used 
on  circuits  of  200  to  250  volts,  notwith- 
standing low  specific  resistance.  Squirting 
has  made  it  possible  to  make  carbon  fila- 
ments as  fine  as  desired,  the  difficulty  now 
being  that  of  mounting  the  filaments.  If 
the  surface  emission  is  the  same,  the  pres- 
sure varies  directly  as  the  square  root  of  the 
cube  of  the  length  of  the  filament.  Other 
things  being  equal,  a  200  volt  filament  is 
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nearly  1.56  times  the  length  of  the  100  volt 
conductor  and  about  two-thirds  of  the 
diameter.    It  is  thus  very  much  weaker. 

"  But  as  soon  as  we  deal  with  metal  lamps 
the  question  of  distribution  comes  up  again. 
How  are  lamp  makers  to  get  the  metal 
wire  so  fine  that  it  will  take,  say,  200  volts  ? 
If  a  carbon  lamp  of  200  volts  and  16  candles 
has  an  efficiency  of  0.25  candles  per  watt,  it 
must  have  a  resistance  of  625  ohms.  But  a 
metal  lamp  is  made  to  work  at,  say  0.75 
c.p.w.,  and  that  means  that  for  16  candles 
there  are  only  21.4  watts.  This  means  a 
resistance  of  1,870,  or  nearly  2,000  ohms, 
as  compared  with  625  ohms.  There  are  two 
influences  which  help  the  metal  lamp,  how- 
ever; the  resistance  of  the  metal  rises  con- 
siderably with  the  temperature,  as  a  metal 
is  run  not  very  far  from  its  softening  point, 
and  the  emissivity  of  bright  metal  is  less 
than  carbon,  so  that  to  give  the  same  light 
at  the  same  efficiency  the  wire  may  be 
larger.  It  seems  probable,  however,  that 
bright  metal  surfaces  increase  in  emissivity 
as  they  get  hot — that  is  to  say,  they  get 
blacker  as  they  get  hotter,  a  black  body 
being  brighter  at  a  given  high  temperature 
than  a  white  body. 

"  We  thus  come  upon  the  weak  point  of 
the  metallic  lamp — it  is  very  difficult  to 
make  a  small  lamp  of  200  volts.  The  ques- 
tions are,  therefore,  whether  the  higher 
efficiency  of  the  metal  lamp  will  induce  us 
to  bring  our  pressure  down  to  100  volts  or 
less,  on  the  one  hand,  or  whether  the  metal 
lamp  can  be  made  to  take  200  volts  or  more 
either  by  further  perfection  by  the  use  of 
some   sort  of  transformer,   or  by  using 

larger  lamps,  say,  50  candles  each  

The  metal  lamps  may  get  a  certain  footing 
on  100  volt  circuits.  It  seems  probable, 
however,  that  people's  ideas  of  the  value 
of  light  will  alter,  and  that  incandescent 
gas  or  large  metal  lamps  will  soon  lead 
them  to  use  50  candles  as  the  normal  light 
at  each  point.  At  the  same  time,  the  in- 
genuity which  has  made  metal  lamps  pos- 
sible seems  quite  capable  of  making  200 
volt  16  c.p.  lamps  within  reasonable  time." 
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BRIDGES. 

Blackfriars. 

The  Widening  of  Blackfriars  Bridge. 
Drawings  and  description  of  proposed 
work  on  this  bridge  across  the  Thames 
River,  to  afford  space  for  a  double  line 
of  electric  conduit  tramways.  1000  w. 
Engng — Jan.  18,  1907.  No.  81997  A. 
Brooklyn. 

Enlarging  the  Manhattan  Terminal  of 
the  Brooklyn  Bridge.  Gives  plans 
adopted   for  the  improvement  of  this 


terminal  which  it  is  believed  will  solve 
the  problem  due  to  congested  traffic. 
Also  editorial  reviewing  the  past  history 
and  showing  the  enormous  increase  in 
traffic.  4000  w.  Eng  News — Jan.  31, 
1907.  No.  82030. 
Concrete  Arch. 

The  Piney  Creek  Bridge,  Washington, 
D.  C.  Illustrates  and  describes  the  con- 
struction of  this  concrete  arch  bridge, 
272  ft.  long,  25  ft.  wide,  and  about  50 
ft.  from  the  surface  of  the  water.  1800 


We  supply  copies  of  these  articles.    See  page  999. 
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w.    Eng  Rec — Jan.  26,  1907.    No.  81946. 

The  Walnut  Lane  Concrete  Arch 
Bridge  Across  the  Wissahickon,  Phila- 
delphia. Illustration,  drawings,  and  de- 
scription of  a  beautiful  concrete  bridge 
designed  to  carry  highway  traffic.  2200 
w.  Eng  News — Jan.  31,  1907.  No.  82019. 
Quebec. 

Erection  Attachments  for  Bottom 
Chords  and  Vertical  Posts  of  the  Quebec 
Bridge.  Illustrates  and  describes  ar- 
rangements for  handling  and  assembling 
the  members,  showing  their  efficiency  in 
securing  rapidity  in  erection.  2300  w. 
Eng  Rec — Jan.  19,  1907.   No.  81722. 

Erection  of  the  Main  Vertical  Posts 
of  the  Quebec  Bridge.  Illustrated  de- 
scription of  one  of  the  most  difficult 
operations  in  building  this  span,  the 
erection  of  these  posts,  which,  with  the 
bracing  between  them  make  a  vent  nearly 
415  ft.  high  by  75  ft.  wide  over  all,  on 
the  center  line  of  the  main  pier.  2500  w. 
Eng  Rec — Jan.  26,  1907.    No.  81948. 

The  Anchor  Pier  Towers  of  the  Quebec 
Bridge.  Illustrates  and  describes  the 
anchor  pier  towers,  which  are  84^  ft. 
high  and  76  ft.  wide  at  the  base.  1200  w. 
Eng  Rec — Jan.  12,  1907.    No.  81574. 

Progress  of  the  Quebec  Bridge  Across 
the  St.  Lawrence  River.  Views  showing 
the  present  condition  of  this  cantilever 
structure,  with  . brief  notes.  300  w.  Eng 
News — Jan.  17,  1907.   No.  81666. 

The  Quebec  Bridge.  Gives  illustra- 
tions showing  the  progress  made  on  this 
great  bridge  across  the  St.  Lawrence 
River,  describing  its  general  features. 
It  will  contain  the  largest  span  of  any 
type  hitherto  constructed.  1200  w.  Engr, 
Lond — Jan.  18,  1907.  No.  81991  A. 
Reinforced  Concrete. 

The  Design  of  Economic  Centers  for  a 
Reinforced  Concrete  Arch,  the  Cost  of 
Same,  and  the  Cost  of  Placing  the  Steel 
and  the  Concrete.  Gives  a  description 
of  methods  and  cost  of  constructing  a 
reinforced  concrete  bridge,  with  an  eco- 
nomical form  of  centering.  2800  w. 
Engng-Con — Jan.  23,  1907.    No.  81757. 

Reinforced  Concrete  Railway  Bridges. 
(Les  Ponts  de  chemins  de  fer  en  ciment 
arme).  Victor  Forestier.  Details  of 
construction  of  bridges  of  this  material 
recently  constructed  in  France.  Ills. 
2300  w.  Beton  und  Eisen — Nov.,  1906. 
No.  81858  F. 
Viaduct. 

The  George's  Creek  Viaduct,  Southern 
Ry.  A  single-track  plate  girder  structure 
about  398  ft.  long  and  40  ft.  high,  near 
Greenville,  S.  C,  is  illustrated  and  de- 
scribed. 500  w.  Eng  Rec — Jan.  12,  1907. 
No.  81583. 

The  Las  Vacas  Viaduct  on  the  Guate- 
mala Railway.  A  single-track  3ft.  gauge 
structure  743  ft.  long  and  229  ft.  high  is 


illustrated  and  described  in  detail.  1500 
w.    Eng  Rec — Jan.  26,  1907.    No.  81951. 

Reinforced  Concrete  Approaches  and 
Column  Footings  of  a  Steel  Viaduct  at 
Kansas  City.  Kenneth  Hartley.  Illus- 
trates and  describes  novel  methods  of 
avoiding  underground  obstruction.  700 
w.  Eng  News — Jan.  31,  1907.  No.  82027. 
Zambesi. 

Zambesi  River  Bridge.  Illustrated  de- 
scription of  the  great  steel  arch  on  the 
Cape-to-Cairo  railway  in  Africa,  and 
the  method  of  construction.  2000  w.  Ry 
'&  Loc  Engng — Jan.,  1907.    No.  81444  C. 

CONSTRUCTION. 

Borings. 

See  Waterways  and  Harbors. 

Building  Details. 

Structural  Details  of  the  Scribner 
Press  Building.  Interesting  details  of  a 
15  story  building  in  New  York  city  are 
illustrated  and  described.  900  w.  Eng 
Rec— Jan.  5,  1907.   No.  81493. 

Coaling  Tower. 

The  Coaling  Tower  of  the  New  Water- 
side Station,  New  York.  Illustrated  de- 
tailed description  of  arrangements  for 
handling  300  tons  of  hard  coal  per  hour, 
and  the  construction  of  the  tower.  5600 
w.    Eng  Rec — Jan.  19,  1907.    No.  81 7 19. 

Columns. 

Column  Formulas  in  Relation  to  the 
Practical  Column.  An  editorial  discus- 
sion of  column  formulas  and  design,  for 
the  purpose  of  showing  how  a  rational 
column  theory  may  be  grounded.  7500 
w.  Eng  News — Jan.  3,  1907.  No.  81378. 
Concrete. 

Forms  for  Concrete  Construction. 
Sanford  E.  Thompson.  Abstract  of  a 
paper  read  before  the  Nat.  Assn.  of 
Cement  Users,  giving  details  of  form 
construction,  and  the  time  to  remove 
forms.  1500  w.  Eng  News — Jan.  24, 
1907.    No.  81768. 

The  Treatment  of  Concrete  Surfaces. 
Linn  White.  Abstract  of  a  paper  read 
before  the  Assn.  of  Cement  Users.  De- 
scribes some  methods  used  in  trying  to 
obtain  satisfactory  surfaces  in  the  various 
classes  of  concrete  work  done  in  South 
Park  System  of  Chicago.  1800  w.  Eng 
News — Jan.  17,  1907.    No.  81671. 

The  Artistic  Treatment  of  Concrete. 
A.  O.  Elzner.  A  discussion  of  the  possi- 
bilities of  this  material  from  the  aes- 
thetic point  of  view.  2000  w.  Eng  Rec 
— Jan.  12,  1907.  No.  81579. 
Costs. 

Cost  Of  the  Brooklyn  Anchorage  of  the 
Williamsburg  Bridge,  New  York  City. 
Francis  L.  Pruyn.  Gives  the  main  items 
of  the  contract  for  this  work  and  the 
cost  of  each,  with  explanation  of  methods. 
Ills.  2200  w.  Engng-Con— Jan.  30,  1907. 
No.  82004. 


We  supply  copies  of  these  articles.    See  page  p<??. 
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Dam. 

Progress  of  Construction  on  the  Cross 
River  Dam.  Illustrated  description  of 
construction  work  on  the  dam  near 
Katonah,  N.  Y.,  designed  to  impound 
about  nine  billion  gallons  of  water  to  be 
delivered  to  the  city  of  New  York.  4000 
w.   Eng  Rec — Jan.  5,  1907.    No.  81488. 

The  Design  of  the  New  Croton  Dam. 
Edward  Wegmann.  An  illustrated  paper 
considering  the  design  of  the  dam 
adopted  for  the  new  Croton  reservoir 
constructed  to  store  an  additional  water 
supply  for  New  York  City.  9800  w. 
Pro  Am  Soc  of  Civ  Engrs — Jan.,  1907. 
No.  81911  E. 
Drainage. 

Drainage  of  the  Vrana  Lowlands. 
(Die  Entsumpfung  der  Niederung  von 
Vrana).  Leopold  Arndt.  Account  of 
improvement  works  and  drainage  canals. 
Illus.  5500  w.  Osterreichische  Wochen- 
schrift  fur  das  Offentlichen  Baudienst — 
Dec.  8,  1906.    No.  81841  D. 

Electric  Power. 

Applications  of  Electricity  in  the  Bel- 
mont and  Pennsylvania  Tunnels.  Illus- 
trates and  describes  applications  made  of 
electric  power  in  the  construction  of 
these  tunnels.  2800  w.  Elec  Wld — Jan. 
12,  1907.    No.  81619. 

Factories. 

The  Structural  Design  of  Engineering 
Factories.  .  Adam  Hunter.  Remarks  on 
changed  conditions  which  have  caused 
improvements  in  shops  and  equipment, 
and  discusses  the  general  principles  of 
structural  design,  and  some  construc- 
tional details.  5800  w.  Builder — Dec. 
29,  1906.  No.  81540  A. 
Fireproof. 

The  Marlborough  Apartment  House, 
.Baltimore,  Md.  Illustrated  description 
of  a  ten-story  building  „  with  concrete 
skeleton,  and  brick  exterior  walls  sup- 
ported on  the  reinforced  concrete  floors. 
1200  w.  Eng  Rec — Jan.  26,  1907.  No. 
81950. 
Foundations. 

Method  of  Constructing  the  Founda- 
tions for  the  Trust  Company  of  America 
Building..  New  York  City.  Maurice 
Deutsch.  Illustrates  and  describes  a 
typical  example  of  foundation  work  in 
lower  Manhattan  Island.  2500  w.  Engng- 
Con — Jan.  9,  1907.    No.  81550. 

Pneumatic  Caisson  Foundations.  Con- 
siders the  chief  types  of  successful 
foundations  devised  in  recent  years, 
especially  to  meet  the  conditions  of  lower 
Manhattan,  New  York  City.  Gives  illus- 
trated description  of  the  foundation  work 
for  the  Singer  Building.  1400  w.  Archts 
&  Bldrs'  Mag— Jan.,  1907.    No.  81598  C. 

Condensation  Water  Intake  and  Tower 
Foundations,  New  Waterside  Station, 
New  York  Edison  Co.    Illustrates  and 


describes  the  construction  of  the  features 
named.  1800  w.  Eng  Rec — Jan.  12,  1907. 
No.  81581. 

Irrigation. 

See  Water  Supply. 

Loading. 

Methods  and  Costs  of  Loading  Dump 
Wagons  with  Scrapers,  and  the  Design 
of  a  Loading  Platform.  Describes  work 
where  the  dump  wagons  were  driven 
under  a  platform  and  loaded  by  drag 
scrapers,  which  were  dumped  through  a 
hole  in  the  platform.  1200  w.  Engng- 
Con — Jan.  23,  1907.  No.  81758. 

Ornamental  Work. 

Notable  Ornamental  Sheet  Copper 
Work.  Illustrated  description  of  con- 
struction work  at  the  Hoboken  terminal 
of  the  Delaware,  Lackawanna  &  Western 
Railroad.  2500  w.  Met  Work — Jan.  5, 
1906.    No.  81394. 

Piling. 

Method  and  Cost  of  Driving  Sheet 
Piling  for  the  Cut-Off  Wall  of  a  Con- 
crete Dam  Founded  on  Sand.  Carl 
P.  Abbott.  Sketch  and  description  of 
method  of  driving,  giving  cost  of  labor, 
supplies,  etc.  500  w.  Engng-Con — Jan. 
16,  1907.  No.  81629. 
Reclamations. 

The  Possibility  of  the  Permanent 
Reclamation  of  Tulare  Lake  Basin,  Cali- 
fornia. Charles  H.  Lee.  Discusses  the 
problem  of  the  reclamation  of  this  over- 
flow sand.  Describes  the  situation  and 
conditions,  and  considers  its  reclamation 
feasible  both  from  an  engineering  and 
financial  standpoint.  4500  w.  Eng  News 
—Jan.  10,  1907.  No.  81556. 
Reinforced  Concrete. 

A  Large  Reinforced  Concrete  Resi- 
dence. Illustrates  and  describes  interest- 
ing features  of  a  residence  in  Walker- 
ville,  Ont,  of  fireproof  construction.  800 
w.    Eng  Rec — Jan.  26,  1907.   No.  81947. 

Cost  of  Reinforced  Concrete  Building 
Construction.  Louis  H.  Gibson.  Estima- 
tion of  cost  with  explanation  of  struc- 
tural details.  Ills.  1800  w.  Munic 
Engng— Jan.,  1907.    No.  81385  C. 

An  Economical  Reinforced  Concrete 
Shop  Construction.  Drawings  and  de- 
scription of  work  in  connection  with  the 
construction  of  the  walls  of  shops  being 
erected  in  Plainfield,  N.  J.  2000  w.  Eng 
News — Jan.  17,  1907.    No.  81669. 

A  Reinforced-Concrete  Shop  with 
Steel  Roof-Trusses  and  Crane-Girders. 
William  F.  Tubesing.  Illustrates  and 
describes  an  addition  to  the  Bullock 
works  of  the  Allis-Chalmers  Co.,  Cin- 
cinnati, O.  1300  w.  Eng  News — Jan. 
10,  1907.    No.  81561. 

The  Washington  Apartment  House, 
Baltimore,  Md.  Brief  illustrated  de- 
scription of  a  6-story  building  with  a 
reinforced  concrete  skeleton  and  floors 
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carrying  the  Indiana  limestone  walls  at 
every  story.  900  w.  Eng  Rec— Jan.  19, 
1907.    No.  81723. 

The  Collapse  During  Construction  of 
a  Reinforced-Concrete  Building  of  the 
Eastern  Kodak  Co.,  Rochester,  N.  Y. 
Extracts  from  the  Coroner's  verdict,  and 
from  Mr.  McClintock's  technical  report 
to  the  Coroner,  with  views  illustrating 
the  wreck.  3500  w.  Eng  News — Jan. 
3,  1907.    No.  81373. 

The  Collapse  of  a  Reinforced  Concrete 
Building  Near  Rochester,  N.  Y.  An 
illustrated  account  of  the  collapse  of  the 
Kodak  building.  1600  w.  Eng  Rec — 
Jan.  5,  1907.    No.  8 1 49 1. 

Report  on  Failure  of  Reinforced  Con- 
crete Building  of  Eastern  Kodak  Co., 
Kodak  Park,  N.  Y.  Gives  report  of 
experts  on  this  accident  near  Rochester, 
N.  Y.,  after  investigations  made  of  the 
failure  and  tests  of  portions  adjacent  to 
the  collapse.  Ills.  2200  w.  Eng  News 
— Jan.  31,  1907.    No.  82026. 

The  Calculation  of  Reinforced  Con- 
crete Structures  with  Eccentric  Loading. 
(Die  Berechnung  von  Eisenbeton-Kon- 
struktionen  bei  Excentrisch  Wirkender 
Normalkraft).  L.  Landmann.  Mathe- 
matical discussion,  with  diagrams.  Serial. 
2d  part.  1000  w.  Beton  und  Eisen — ■ 
Nov.,  1906.   No.  81860  F. 

The  Shearing  and  Crushing  Resistance 
of  Reinforced  Concrete.  (Die  Scher- 
und  Schubfestigkeit  des  Eisenbetons). 
Professor  Morsch.  Theoretical  treat- 
ment, diagrams  and  formulae.  2100  w. 
Beton  und  Eisen — No.,  1906.  No.  81861  F. 

See  also  Reservoirs. 
Reservoirs. 

The  Empire  Reservoir  of  the  Bijou 
Irrigation  District,  Colorado,  and  its 
Eight  Dams.  Map  and  sections,  with  de- 
scription of  the  sand  chutes,  and  general 
information.  800  w.  Eng'  News — Jan.  3, 
1907.   No.  81375. 

The  Reinforced  Concrete  Reservoir  at 
Waltham,  Mass.  Bertram  Brewer.  Il- 
lustrated detailed  description  of  the  con- 
struction of  this  reservoir.  1500  w.  Eng 
Rec — Jan.  12,  1907.    No.  81573. 

See  also  Stripping. 
Sea  Wall. 

Reinforced  Concrete  Sea  Wall  (Eine 
Diinenverkleidung  mit  Armiertem 
Beton).  R.  R.  L.  de  Muralt.  Descrip- 
tion of  construction  of  a  retaining  wall 
on  the  coast  of  Holland.  Ills.  1400  w. 
Beton  und  Eisen — Nov.,  1906.  No. 
81859  F. 
Steel-Work. 

Steel-Work  in  the  Palace  Theatre, 
London.  Illustrated  description  of  a 
good  example  of  the  application  of  the 
cantilever  system  to  this  class  of  work. 
Plates.  '  900  w.  Engng — Dec.  28,  1906. 
No.  81536  A. 


The  Keyser  Building,  Baltimore.  A 
10-story  steel-cage  structure  of  L-shape 
plan  is  illustrated  and  described.  1000  w. 
Eng  Rec— Jan.  12,  1907.   No.  81582. 

The  Condition  of  the  Steel  Work  in  a 
San  Francisco  Building  Erected  13  Years 
Ago.  Frank  B.  Gilbreth.  Describes  the 
building  in  detail,  and  reports  the  effect 
of  the  earthquake,  and  the  fire,  giving  an 
illustrated  description  of  the  condition  of 
the  steel-frame  and  gives  the  conclusions 
from  its  inspection.  1800  w.  Eng  News 
— Jan,  31,  1907.  No.  82023. 
Stripping. 

Is  It  Worth  While  to  Strip  the  Surface 
Soil  from  Reservoir  Sites?  Report  on 
Stripping  the  Ashokan  Reservoir  Site ; 
Additional  Water  Supply,  New  York 
City.  Full  abstract  of  the  report  of  Allen 
Hazen  and  George  W.  Fuller,  with  its 
conclusions  against  stripping.  6500  w. 
Eng  News— Jan.  3,  1907.  No.  81376. 
Towers. 

A  Steel  Clock  Tower.  Illustrates  and 
describes  details  of  a  160-ft.  steel  tower 
in  Brooklyn.  600  w.  Eng  Rec — Jan.  12, 
1007.    No.  81576. 

The  Tower  of  the  Metropolitan  Life 
Building,  New  York.  Illustrated  descrip- 
tion of  a  tower  about  to  be  erected  in 
connection  with  the  Home  Office  Build- 
ing of  this  company.  1200  w.  Eng  Rec— 
Jan.  T2,  1907.   No.  81584. 

The  48-story  Tower  of  the  Metropoli- 
tan Life  Building,  New  York  City.  Brief 
description  of  the  general  system  of 
framing,  with  diagrams.  600  w.  Eng 
News— Jan.  31,  1907.  No.  82028. 
Tunnels. 

Development  of  Tunneling  in  New 
York  City  S.  D.  V.  Burr.  Illustrates 
and  describes  work  that  has  been  accom- 
plished beneath  the  city  and  under  the 
rivers.  5000  w.  Ir  Age — Tan.  10,  1907. 
No.  81512. 

The  Cortlandt  Street  Tunnels  and 
Terminal  Building,  New  York.  An  illus- 
trated article  explaining  the  magnitude 
of  the  work  and  its  present  state.  1800 
w.    Sci  Am — Jan.  26,  1907.   No.  81926. 

The  Second  Bergen  Hill  Tunnel  of  the 
Lackawanna  R.  R.  An  illustrated  de- 
scription of  this  new  tunnel  being  con- 
structed in  connection  with  extensive 
terminal  improvements  at  Hoboken,  N.  J. 
1700  w.  Eng  Rec — Jan.  12,  1907.  No. 
§1575. 

Power  Equipment  of  the  Simolon  Tun- 
nel. Illustrates  the  hydraulic  turbine 
built  for  the  Brigue,  Switzerland,  power 
station,  and  describes  features  of  the 
plant.  1400  w.  Ry  &  Engng  Rev — Jan. 
26,  1907.  No.  82007. 
Warehouse. 

A  Warehouse  Building  of  Composite 
Construction.  Illustrated  description  of 
an  addition  to  a  building  in  Brooklyn, 
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mainly  of  reinforced  concrete.    2000  w. 
Eng  Rec— Jan.  5,  1907.    No.  81494. 
Wharf. 

Ferro-Concrete  Wharf  at  Hornchurch, 
Essex.  Illustrates  and  describes  a  new 
wharf  built  entirely  of  Hennebique  ferro- 
concrete. 600  w.  Engng — Jan.  11,  1907. 
No.  81747  A. 

MATERIALS  OF  CONSTRUCTION. 

Australian  Woods. 

The  Hard  Woods  of  Western  Aus- 
tralia. Information  from  a  valuable  re- 
port entitled  "The  Physical  Character- 
istics of  the  Hard  Woods  of  Western 
Australia,"  giving  results  of  over  16,000 
carefully-conducted  tests  on  various 
samples  of  timber.  3500  w.  Engng — 
Jan.  11,  1907.  No.  81743  A. 
Brick. 

Sand  Lime  Brick  Manufacture  and  Use. 
Description  of  old  and  new  methods  of 
manufacture,  with  illustrations  of  uses  of 
this  material.  1000  w.  Munic  Engng — 
Jan.,  1907.  No.  81386  C. 
Cast  Iron. 

Shearing  Strains  in  Freely  Suspended 
Cast  Iron  Beams  under  Deflection  Tests 
(liber  die  Beanspruchung  freiaufliegen- 
der  Trager  durch  Stoss  mit  Berucksich- 
tigung  der  Schlagbiegeprobe  fur  Gus- 
seisen).  A.  Gessner.  Description  of  test- 
ing apparatus  and  mathematical  treatment 
of  theory.  Ills.  6700  w.  Zeitschrift  Des 
Osterreichischen  Ingenieure  und  Archi- 
teken  Vereines — Nov.  30,  1906.  No. 
81809  D. 
Concrete. 

Safety  in  Concrete  Construction.  Rich- 
ard L.  Humphrey.  Presidential  address 
before  the  Nat.  Cement  Users  Assn. 
Discusses  the  test  of  the  San  Francisco 
earthquake  upon  this  material,  and  also 
some  of  the  abuses  to  which  it  is  sub- 
jected. 3000  w.  Eng  Rec — Jan.  19,  1907. 
No.  81725. 
Mortar. 

The  Composition  and  Strength  of 
Mortar.  W.  J.  Dibdin.  Considers  the 
relation  of  the  composition  to  the  result- 
ing strength,  giving  facts  of  importance 
in  tabular  statements  of  experiments. 
Also  general  discussion.  11200  w.  Jour 
Roy  Inst  of  Brit  Acchts — Dec.  22,  1906. 
No.  81701  B. 
Ore  Cement. 

Cement  for  Sea- Water  Construction. 
S.  B.  Newberry.  Describes  the  proper- 
ties of  a  new  ore  cement  manufactured 
in  Germany,  which  will  not  disintegrate 
in  sea  water.  800  w.  Cement  Age — Jan., 
1907.  No.  81798. 
Timber. 

The  Steaming  of  Timber  before  Treat- 
ing with  Preservative.  I.  The  Evolution 
of  the  Steaming  Process.  Octave  Cha- 
nute.    II.    Air-Seasoning  vs.  Steaming. 


David  Allerton.  Two  papers  read  before 
the  Wood  Preservers'  Assn.  2000  w. 
Eng  News— Jan.  31,  1907.  No.  82029. 

MEASUREMENT. 

Longitude. 

See  Electrical  Engineering,  Communi- 
cation. 
Surveying. 

A  Property  Survey  and  Its  Cost. 
Arthur  W.  Tidd.  Describes  method  used 
on  some  1,000  acres  of  country  surveyed 
for  the  Croton  Falls  Reservoir,  being 
built  for  the  city  of  New  York,  giving 
cost.  3300  w.  Eng  News — Jan.  10,  1907. 
No.  81557. 

MUNICIPAL. 

Bristol. 

New  Works  at  Bristol.  Illustrates  and 
describes  the  extensive  improvements 
carried  out  by  the  Great  Western  Rail- 
way and  by  the  Docks  Committee  of  the 
Bristol  Corporation,  which  have  im- 
proved the  communication  between  two 
parts  of  the  city,  enlarged  the  dock  ac- 
commodation, and  extended  the  railway 
facilities.  1800  w.  Engr,  Lond — Jan.  4, 
1907.  No.  81653  A. 
Pavements. 

Notes  on  Foreign  Pavements.  Notes 
from  a  report  by  B.  T.  Fendall,  on  a 
personal  visit  to  England  and  the  Conti- 
nent for  the  purpose  of  examining  the 
paving  methods  and  results  attained. 
3500  w.  Eng  Rec — Jan.  19,  1907.  No. 
81724. 

The  Development  of  Wood  Block 
Pavements  in  the  United  States.  Frederic 
Arnold  Kummer.  A  review  of  the  de- 
velopment, explaining  methods  of  laying, 
and  some  of  the  lines  of  progress.  Ills. 
General  discussion.  5000  w.  Jour  Assn 
of  Engng  Socs — Nov.,  1906.   No.  81387  C. 

Septic  Tanks. 

Residential  Septic  Tanks.  Burton  T. 
Ashley.  From  a  paper  entitled  "  Sewage 
Disposal  Without  Sewers,"  read  at  Cleve- 
land, O.  Describes  arrangements  that 
proved  most  successful,  and  the  later  in- 
vention of  a  nitrification  duct,  explaining- 
its  use.  1400  w.  Eng  News — Jan.  31, 
1907.    No.  82020. 

Sewage. 

Experiments  in  Distribution  of  Sewage 
Over  Sprinkling  Filters  at  Waterbury, 
Conn.  William  Gavin  Taylor.  An  ac- 
count of  tests  made,  and  illustrated  de- 
scription of  distributors  with  fixed  sprink- 
ler heads  tested.  2500  w.  Eng  Rec — 
Jan.  5,  1907.    No.  81490. 

Modern  Methods  of  Sewage  Treatment 
(Uber  Moderne  Abwasser-Reinigungs- 
methoden). — Dunbar.  Address  to  the 
Section  of  Sanitary  Technology,  Ham- 
burg. Review  of  most  advanced  systems 
of  sewage  treatment  in  Europe  and  the 
U.  S.    Ills.    Serial.    2  parts.    11300  w. 
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Zeitschrift  des  Osterreichischen  Ingen- 
ieure  und  Architekten  Vereines — Nov. 
16  and  23,  1906.    No.  81833  each  D. 

Report  on  the  Treatment  of  Part  of  the 
Sewage  of  Chicago  and  Its  Relation  to 
the  Chicago  Drainage  Canal.  Gives  ex- 
tracts from  a  report  by  Messrs.  Rudolph 
Hering  and  George  W.  Fuller  in  regard 
to  the  sewage  disposal  for  the  Calumet 
area  and  the  water  supply  of  Chicago. 
3500  w.  Eng  News — Jan.  31,  1907.  No. 
82025. 

The  Sterilization  of  Sewage-Filter 
Effluents.  Earl  B.  Phelps  and  William 
T.  Carpenter.  Discusses  desirability,  the 
efficiency  and  cost,  outlining  a  process 
of  using  gaseous  chloride.  5500  w.  Tech 
Qr— Dec,  1906.  No.  81776  E. ' 
Sewers. 

Sewerage  and  Storm-Water  Drainage 
in  Johannesburg.  Discussion  of  paper  on 
this  subject  by  D.  C.  Leitch,  and  G.  S. 
Burt  Andrews.  6500  w.  Jour  S  African 
Assn  of  Engrs — Nov.,  1906.  No.  815 18  F. 
Waterworks. 

See  Water- Supply. 

WATER  SUPPLY. 

Analysis. 

The  Analysis  of  Chalybeate  Waters. 
C.  Chester  Ahlum.  Explains  the  method 
employed  by  the  writer.  1500  w.  Jour 
Fr  Inst — Jan.,  1907.   No.  81904  D. 

The  Volhard  Method  for  the  Deter- 
mination of  Chlorine  in  Potable  Waters. 
Frank  T.  Shutt  and  H.  W.  Charlton. 
Trans.  Roy.  Soc.  of  Canada.  Describes 
this  method  for  the  estimation  of  chlorine 
in  waters,  and  compares  its  accuracy 
with  the  "  chromate "  method,  showing 
its  superiority  when  very  small  amounts 
of  chlorine  are  to  be  determined.  1200  w. 
Min  Rept — Jan.  17,  1907.  No.  81713. 
Aqueduct. 

Report  on  the  Proposed  226-Mile  Aque- 
duct for  the  Water  Supply  of  Los 
Angeles,  Cal.  Report  upon  the  project 
for  obtaining  an  additional  supply  of 
water  from  the  Owens  River  and  its 
tributaries.  Ills.  6500  w.  Eng  News — 
Jan,  24,  1907.    No.  81767. 

The  Owens  River  Aqueduct  for  the  Los 
Angeles  Water  Supply.  Principallv 
notes  from  the  engineer's  report  on  the 
plans  for  an  aqueduct  over  200  miles 
long,  having  a  capacity  of  about  400  cubic 
ft.  per  second  and  a  total  fall  of  about 
3,500  ft.  built  through  a  country  rang- 
ing from  rough  to  mountainous.  Ills. 
4800  w.  Eng  Rec — Jan.  26,  1907.  No. 
81952. 
Contamination. 

Prevention  of  the  Bacterial  Contamina- 
tion of  Streams  and  Oyster  Beds.  W. 
Pollard'  Digby  and  H.  C.  H.  Shenton. 
Discusses  the  problem  of  sewage  steriliza- 
tion, describing  the  methods  of  obtaining 


purification    from    the  bacteriological 
standpoint.     Plate.     10500  w.     Soc  of 
Engrs — Dec.  3,  1906.   No.  81799  N. 
Dam. 

See  Civil  Engineering,  Construction. 

High  Pressure. 

High-Pressure  Fire  Systems.  F.  L. 
Hand.  Read  before  the  Am.  Water- Wks. 
Assn.  Discusses  the  cost  of  Phila- 
delphia's high-pressure  pumping  system 
and  cost  of  maintenance,  and  gives  a 
comparison  of  different  systems.  5500  w. 
Ins  Engng — Dec,  1906.    No.  81406  C. 

Irrigation. 

Irrigation  Works  in  Arizona.  C.  L. 
Gates.  Treats  of  the  reclaiming  of  the 
arid  lands  for  agriculture,  by  irrigation, 
giving  the  cost  of  the  Salt  River  storage 
tank  and  its  accessories.  2300  w.  Jour 
Assn  of  Engng  Socs — Dec,  1906.  No. 
81910  C. 

Marshfield,  Wis. 

The  Improvements  to  the  Water  Sup- 
plies of  Marshfield  and  Waupaca,  Wis. 
W.  G.  KirchofTer.  Explains  the  existing 
conditions  and  the  natural  ground  water 
supplies  developed  to  increase  and  im- 
prove the  water.  1800  w.  Eng  News — 
Jan.  31,  1907.    No.  82021. 

Meters. 

Comments  on  Some  French  Tests  of 
Water  Meters.  Clemens  Herschel. 
Critical  comments  on  the  tests  named, 
with  remarks  on  tests  made  in  America. 
1000  w.    Eng  News — Jan.  3,  1907.  No. 

8i377. 
Pipe. 

New  Coupling  for  Cement  Pipe.  (Neue 
Verbindung  von  Betonrohren).  R. 
Saliger.  Illus.  1200  w.  Beton  und  Eisen 
—Dec,  1906.   No.  81862  F. 

Comparison  between  Elliptical  and  Cir- 
cular Section  Earthenware  Sewer  Pipes. 
(Das  Wirtschaftliche  Wertberhaltnis 
zwischen  den  ei  und  ellipsenformigen  und 
den  kreisformigen  Steinzeugrohren 
bei  Schmutzwasserkanalisationen).  Fr. 
Schmidt.  Tables.  1800  w.  Gesundheits 
Ingenieur — Dec.  1,  1906.    No.  8185 1  D. 

Reservoirs. 

See  Civil  Engineering,  Construction. 

Review. 

Water  Supply.  A  review  of  the  works 
completed  and  projected  during  1906 
both  in  England  and  other  countries. 
2800  w.  Engr,  Lond — Jan.  4,  1907. 
No.  81660  A. 
Siphons. 

Liberation  of  Air  in  Siphons.  Charles 
Anthony,  Jr.  Gives  an  experiment  made 
in  connection  with  work  in  South  Africa. 
350  w.  Pro  Am  Soc  of  Civ  Engrs — 
Jan.,  1907.  No.  81913  E. 
Sterilizing. 

Stationary  Water  Sterilizing  Appara- 
tus. (Stationarer  Trinkwasserbereiter). 
Herr  Haefcke.    Describes  sterilizers  for 
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use  in  public  buildings  to  furnish  from 
500  to  10000  liters  per  hour.    Illus.  1900 
w.     Gesundheits    Ingenieure — Oct.  27, 
1906.   No.  81853  D. 
Storage. 

Arrangement  of  Water  Power  Storage 
Reservoir.  (Neuerungen  an  hydraul- 
ischen  Akkumulieranlagen) .  Fritz  Gol- 
wig.  Description  of  a  mode  of  regu- 
lating flow  of  water  to  a  penstock  by  an 
auxiliary  storage  basin  and  electric  con- 
trol. Ills.  3300  w.  Elektrotechnik  und 
Maschinenbau— Dec.  2,  1906.  No. 
81825  D. 
Waterworks. 

The  Water- Works  System  of  Ilion,  N. 
Y.  Illustrates  and  describes  works  to 
supply  wholesome  water  to  a  village  of 
about  6,ooo  inhabitants,  reviewing  the 
history.  3000  w.  Fire  &  Water — Jan. 
19,  1907.    No.  81715. 

WATERWAYS  AND  HARBORS. 
Borings. 

Cost  of  Wash  Drill  Borings  on  the 
Deep  Waterways  Surveys,  1879  to  1900. 
An  account  of  the  borings  made  on  the 
Deep  Waterways  between  the  Great 
Lakes  and  the  Atlantic  Tide  Waters  dur- 
ing 1897  and  1900.  Also  wash  borings 
for  the  Rapid  Transit  commission,  New 
York  City.    2800  w.    Eng  News — Jan. 

17,  1907.    No.  81668. 

Wash  Drill  Borings  on  the  New  York 
State  Barge  Canal.  Emile  Low.  An 
Illustrated  account  of  the  methods  em- 
ployed in  making  borings  on  the  work 
named,  with  the  cost.  2700  w.  Eng 
News — Jan.  17,  1907.  No.  81667. 
Canals. 

Work  on  the  1,000  Ton  Barge  Canal 
and  on  Improved  Highways  in  New 
York.  Extracts  from  the  report  of 
Henry  A.  Van  Alstyne,  state,  engineer, 
covering  the  work  of  his  department  for 
1905  and  1906.  3800  w.  Eng  News — 
Jan.  3,  1907.    No.  81374. 

Notes  on  the  Evolution  of  Canal  Elec- 
trification Methods.  B.  H.  Thwaite.  A 
discussion  of  canal  electrification  methods, 
the  systems  tried,  and  related  matters  of 
interest.    1700  w.    Elec  Rev,  Lond — Jan. 

18,  1907.  Serial.  1st  part.  No.  81985  A. 
Drainage  Canal. 

The  Effect  of  the  Chicago  Drainage 
Canal  on  the  Levels  and  Navigation  of 
the  Great  Lakes.  Quotes  at  some  length 
an  important  report  of  the  International 
Waterways  Commission,  with  explanatory 
notes.  The  report  recommends  that  the 
diversion  of  Lake  Michigan  water  be 
limited  to  10,000  cu.  ft.  per  second.  5500 
w.  Eng  News — Jan.  31,  1907.  No. 
82024. 
Dredging. 

Dredging  the  Hooghly.  Illustrates  a 
very  powerful  suction  and  discharging 
dredger,  named  Sandpiper,  to  be  used  for 
removing  the  difficulties  of  navigation  on 


the  river  Hooghly.  800  w.  Engr,  Lond 
—Dec.  28,  1906.   No.  81545  A. 

Sand  Dredging  for  Commercial  Pur- 
poses. Richard  J.  Donovan.  Illustrated 
description  of  work  carried  out  on  the 
Mississippi  River  and  its  tributaries, 
showing  types  of  dredges  used.  2500  w. 
Eng  Rec— Jan.  5,  1907.  No.  81495. 
European. 

European  Practice  on  Waterways.  D. 
A.  Watt.  Report  submitted  to  the  State 
Engineer  of  New  York.  Information  in 
regard  to  recent  and  projected  con- 
struction, depth  of  waterways,  types  of 
dams,  design  of  locks,  methods  of  towing, 
etc.  6500  w.  Eng  Rec — Jan.  19,  1907. 
No.  81720. 
Harbors. 

Harbors  and  Waterways  in  1906.  Re- 
marks on  the  struggle  between  ship- 
builders and  harbor  authorities,  and  brief 
comments  on  conditions  of  the  Thames, 
Southampton,  Dover,  the  Mersey,  Man- 
chester Ship  Canal,  the  Humber,  the 
the  Tyne,  Hartlepool,  and  East  Coast 
ports,  are  given  in  the  present  number. 
3500  w.  Engr,  Lond — Jan.  4,  1907. 
Serial.  1st  part.  No.  81654  A. 
Panama. 

Panama :  The  Railroad  and  the  Canal. 
Fullerton  L.  Waldo.  Information 
gathered  during  a  visit  from  Dec.  28, 
1906  to  Jan.  2,  1907.  Ills.  4000  w.  R 
R  Gaz— Jan.  18,  1907.    No.  81687. 

The  Panama  Canal.  (Over  den  aanleg 
Van  het  Panamakanaal  door  de  Vereein- 
igde  staaten  van  Amerika).  J.  W. 
Welcker.  History  of  the  various  canal 
schemes,  and  comparison  of  the  plans  for 
sea  level  or  lock  canal.  Illus.  20000  w. 
De  Ingenieur — Nov.  24,  1906.  No. 
81857  D. 

The  Panama  Canal  Work,  and  the 
Workers.  Fullerton  L.  Waldo.  An  in- 
teresting personal  study  of  actual  condi- 
tions on  the  Isthmus  which  gives  con- 
fidence in  the  wise  management  of 
affairs.  Ills.  4000  w.  Engineering 
Magazine— Feb.,  1907.    No.  81897  B. 

MISCELLANY. 

New  Orleans. 

A  Study  of  the  Effect  of  New  Orleans 
Canal  Waters  on  Crab  Life.  R.  M.  Red- 
ding. Gives  results  of  a  study  of  the 
cause  for  an  abnormal  mortality  among 
the  fish  and  crabs  of  Lake  Ponchartrain, 
concluding  that  it  was  due  to  the  absence 
of  free  oxygen  in  the  water,  brought 
about  by  the  waters  being  heavily  charged 
with  organic  matter.  1400  w.  Jour 
Assn  of  Engng  Socs — Dec,  1906.  No. 
81909  C. 

1  g 06  Review. 

Civil  Engineering.  Brief  reviews  of 
conditions  in  Canada,  Australia,  New 
Zealand,  Africa,  Abyssinia,  India,  China, 
Thibet,  the  United  States,  Mexico,  South 
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America,  Russia,  Turkey,  Italy,  France, 
Germany,  London's  Main  Lines,  bridges 
and  tunnels.    6800  w.    Engr,  Lond — Jan. 
4,  1907.    No.  81659  A. 
United  States. 

Engineering  in  the  United  States  in 


1906.  Reviews  some  of  the  main  direc- 
tions of  development,  and  some  of  the 
principal  enterprises  in  which  progress 
has  been  made  during  the  year.  4000  w. 
Engr,  Lond — Jan.  11,  1907.  Serial.  1st 
part.    No.  81751  A. 


ELECTRICAL  ENGINEERING 


COMMUNICATION. 
Radio-Telegraphy. 

On  the  Electric  Radiation  from  Bent 
Antennae.  J.  A.  Fleming.  Abstract  of 
a  paper  before  the  Physical  Society. 
Describes  experiments,  with  such  anten- 
nae. 2500  w.  Electn,  Lond — Dec.  28, 
1906.  No.  81529  A. 

The  Lodge- Muir head  System  of  Wire- 
less Telegraphy.  C.  C.  A.  Hardie.  An 
explanation  of  this  system,  with  diagrams. 
1200  w.  Elec  Engr,  Lond— Jan.  4,  1907. 
No.  81635  A. 

The  New  Wireless  Telegraph  Station 
at  Nauen,  Germany.  L.  Ramakers. 
Illustrated  detailed  description  of  a  great 
advance  in  construction  and  equipment 
of  such  stations  with  report  of  some  of 
the  remarkable  results  already  obtained. 
1000  w.  Sci  Am  Sup— Jan.  26,  1907. 
No.  81933. 

The  Use  of  Wireless  Telegraphy  for 
Determining  Longitude.  A  brief  ac- 
count of  experiments  made  in  Germany 
to  test  a  possible  application  of  wireless 
telegraphy  to  the  determination  of  longi- 
tude. The  conclusions  were  that  this 
method  is  fully  able  to  replace  ordinary 
telegraphy  for  the  practical  determina- 
tion of  longitude.  800  w.  Sci  Am— Jan. 
26,  1907.  No,  81929. 
Radio-Telephony. 

Recent    Progress   in   Wireless  Tele- 
phony.    Reginald   A.    Fessenden.  An 
illustrated  description  of  apparatus  used, 
and  an  account  of  what  has  been  ac- 
.  complished  in  this  field.    600  w.  Sci 

Am— Jan.  19,  1907.    No.  81689. 
Telegraphy. 

A  Review  of  Telegraphy.  William 
Maver,  Jr.  The  progress  during  1906 
is  reviewed  in  both  wire  telegraphy  and 
radio-telegraphy.  2500  w.  Elec  Rev,  N 
Y— Jan.  12,  1907.   No.  8i597- 

The  Future  Telegraph  System.  Wil- 
liam J.  White.  Discusses  the  lines  of 
progress  indicated,  and  reviews  what  has 
been  accomplished.  Outlines  the  systems 
of  machine  telegraphy  and  their  defects, 
and  the  ideal  to  be  aimed  at  in  the  future. 
2000  w.  Elec  Rev,  Lond— Jan.  4,  1907. 
No.  81639  A. 
Telephony. 

Independent  Telephone  Development. 
James  B.  Hoge.   Reviews  the  history  of 


the  Independent  movement.  6500  w. 
Jour  Fr  Inst — Jan.,  1907.    No.  81903  D. 

Review  of  Telephony  for  1906.  Edward 
E.  Clement.  Reports  the  remarkable  ex- 
tension and  discusses  the  present  prob- 
lems of  the  industry,  the  progress  of 
invention  in  this  field,  and  brief  notice 
of  the  more  important  patents.  2500  w. 
Elec  Rev,  N  Y— Jan.  12,  1907.  No.  81596. 
Telharmonic  System. 

Some  Electrical  Features  of  the  Cahill 
Telharmonic  System.  A.  S.  McAllister. 
Illustrated  description  of  the  electrical 
features  of  the  200-ton  equipment  in- 
stalled in  New  York.  2800  w.  Elec  Wld 
Jan.  5,  1907.    No.  81500. 

DISTRIBUTION. 

Currents. 

Wattless  Currents.  An  explanation  of 
the  effects  of  induction  and  capacity  in 
a  circuit  in  which  alternating  current  is 
flowing,  in  language  familiar  to  those 
who  are  acquainted  with  the  principles 
of  continuous  currents.  1200  w.  Aust 
Min  Stand— Dec.  19,  1906.  Serial.  1st 
part.  No.  81969  B. 
Subway. 

The  Aberdeen  Electric  Cable  Subway. 
Illustrated  description  of  a  subway  a  mile 
long,  built  in  Scotland  to  carry  feeder 
and  pilot  cables.  1000  w.  Eng  Rec — Jan. 
26,  1907.    No.  81953. 

Underground  Work  for  Telephone 
Cables  in  Bavaria.  (Die  vollstandig 
unterirdische  Zufiihrung  den  Teilneh- 
merleitungen  in  den  Orts-Fernsprechan- 
lagen  Bayerns).  Wilhelm  Schreiber. 
Description  of  conduit,  outlet  boxes,  cir- 
cuits, etc.  Ills.  Serial.  2  parts.  6600 
w.  Elektrotechnische  Zeitschrift — Dec. 
13  and  20,  1906.  No.  81836  each  B. 
Switches. 

Modern  Switchboard  Devices.  Illus- 
strates  and  describes  new  designs  of 
switches,  explaining  their  operation. 
1000  w.  Elec  Wld — Jan.  5,  1907.  No. 
81507. 
Wires. 

Some  Critical  Points  in  Electric  Wir- 
ing. Donald  Smeaton  Munro.  Abstract 
of  a  paper  before  the  Students  Soc.  of 
Glasgow  Inst,  of  Elec.  ^  Engrs.  De- 
scribes various  systems,  pointing  out  their 
disadvantages  and  the  precautions  nec- 
essary, explaining  how  to  make  the  work 
satisfactory.    3500  w.    Elect'n,  Lond — 
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Jan.  ii,  1907.    No.  81740  A. 

Wires  Over  Streets  and  Highways.  An 
explanation  of  the  English  law  on  this 
subject.  1500  w.  Elec  Rev,  Lond — Jan. 
11,  1907.   No.  81736  A. 

ELECTRO-CHEMISTRY. 

Cells. 

The  Standard  Cell.  F.  A.  Wolff  and 
C.  E.  Waters.  Gives  important  results 
of  test  at  the  U.  S.  Bureau  of  Standards, 
which  show  that  the  constancy  of  the1 
e.  m.  f.  of  the  cells  depends  largely  on 
the  methods  employed  in  preparing  the 
mercurous  sulphate,  and  when  proper 
materials  are  used  the  e.  m.  f.  of  differ- 
ent cells  will  vary  but  slightly.  1200 
w.  Elec  Wld— Jan.  12,  1907.  No.  81621. 
Condensers. 

Aluminium  Electrolytic  Condensers. 
O.  M.  Corbins  and  S.  Maresca.  Ab- 
stracted from  II  Nuovo  Cimento.  Gives 
summary  of  results  from  a  long  series 
of  experiments.  1000  w.  Elect'n,  Lond 
Dec.  20,  1906.  No.  81528  A. 
Electric  Smelting. 

The  Application  of  Electricity  to  the 
Smelting  of  Iron  Ores.  Horace  Allen. 
Briefly  considers  the  chemical  reactions 
involved  in  the  reduction  of  iron  and  the 
present  methods  adopted,  and  gives 
figures  showing  the  efficiency  of  electric 
furnaces  for  this  work.  2200  w.  Mech 
Engr— Jan.  12,  1907.   No.  81729  A. 

Use  of  the  Electric  Furnace  for  Iron 
and  Steel.  (Ueber  die  Fortschritte  in 
der  Elektrostahl-Darstellung).  Prof. 
Eichoff.  Exhaustive  discussion  of  sev- 
eral forms  of  electric  furnace  for  pig  iron, 
steel,  etc.,  with  tables  showing  results 
obtained  in  controlling  the  composition  of 
the  product.  Illus.  Serial.  2  parts.  10- 
500  w.  Stahl  und  Eisen — Jan.  9,  and  16, 
1907.    No.  81810  each  D. 

Electrochenmistry  and  Electro-metal- 
lurgy in  1906.  Charles  F.  Burgess.  Re- 
marks on  the  results  of  progress  in  this 
field,  the  electric  furnace  and  its  products, 
electroplating,  etc.  2500  w.  Elec  Rev, 
N  Y— Jan.  12,  1907.  No.  81593. 
Electrolysis. 

The  Application  of  the  Electron  Theory 
to  Electrolysis.  E.  E.  Fournier-d'Albe. 
Abstract  of  a  paper  read  before  the  Fara- 
day Soc.  An  investigation  of  electrolytic 
action  on  the  basis  of  the  electron  theory. 
2500  w.  Elect'n,  Lond — Jan.  18,  1907. 
No.  81986  A. 
Storage  Batteries. 

Storage  Batteries  and  Their  Elec- 
trolytes. R.  W.  Vicar ey.  (Abstract.) 
Deals  with  the  lead  accumulator  from  the 
manufacturing  point  of  view.  Claims  to 
have  discovered  a  new  irreducible  sul- 
phate of  lead,  and  discusses  the  effect  of 
certain  impurities  on  current-density  in 
formation.  2000  w.  Elect'n,  Lond — Dec. 
28,.  1906.   No.  81527  A. 


ELECTRO-PHYSICS. 

Coils. 

Electro-Magnetism.  Roger  Atkinson, 
An  explanation  of  the  electric  current 
flow  in  a  coil  or  helix.  Ills.  900  w.  Ry 
&  Loc  Engng — Jan.,  1907.    No.  81447  C. 

Contribution  to  the  Design  of  Electro- 
magnet Coils  for  Powerful  Currents 
(Beitrag  zur  Berechnung  der  Elektro- 
magnetspulen  fur  StarkStrom-Relais  und 
dergl).  Robert  Edler.  Mathematical 
paper;  table  and  diagrams.  Serial.  3 
parts.  5600  w.  Elektrotechnik  und  Mas- 
chinenbau — Dec.  16,  23  and  30,  1906.  No, 
81822  each  D. 

The  Heating  Coefficient  of  Magnet 
Coils.  G.  A.  Lister.  (Abstract.)  Gives 
heating  curves  obtained*  in  air  with  ma- 
chine stationary,  with  machine  running 
light,  and  with  machine  fully  loaded.  800 
w.  Elect'n,  Lond — Dec.  28,  1906.  Serial. 
1st  part.   No.  81526  A. 

Dielectrics. 

Spark  Potentials  in  Liquid  Dielectrics^. 
Robert  F.  Earhart.  Abstracted  from  the 
Physical  Review.  A  report  of  experi- 
mental investigation.  600  w.  Elect'n^.. 
Lond— Dec.  28,  1906.   No.  81530  A. 

Electromagnets. 

Design  of  Electromagnets  (Zur  Ber- 
echnung der  Elektromagnete)'.  Fritz- 
Emde.  Mathematical  Discussion  of  the 
calculation  of  the  factors  entering  into 
the  design  of  an  electromagnet.  Serial. 
3  parts.  7000  w.  Elektrotechnik  und 
Maschinenbau — Nov.  25,  Dec.  2  and  9, 
1906.    No.  81821  each  D. 

High-Frequency. 

An  Easily-Made  High-Frequency  Ap- 
paratus. A.  Frederick  Collins.  Illus- 
trates and  describes  this  apparatus.  1200 
w.  Sci  Am  Sup — Jan.  5,  1907.  No. 
81382. 

Induced  E.  M.  F. 

E.  M.  F.  and  Spark  Discharge  of  a 
Secondary  Current  (Der  Einfluss  eines 
Sekundaren  Stromes  auf  "Uberspannung 
und  Funkelbildung  bei  Stromunterbre- 
chung).  G.  Benischke.  A  mathematical 
treatment  of  the  ^subject  of  induced  cur- 
rents. 1500  w.  Elektrotechnik  und  Mas- 
chinenbau— Nov.  18,  1906.    No.  81820  D. 

Induction  Coils. 

The  Design  of  a  12-Inch  Induction* 
Coil.  William  O.  Eddy.  Aims  to  show 
the  application  of  the  principles  of  induc- 
tion coil  design.  2000  w.  Elec  Wld — 
Jan.  5,  1907.    No.  81510. 

Leakage. 

Leakage  Currents  in  the  Moisture 
Condensed  on  Glass  Surfaces.  Prof.  F. 
T.  Trouton,  and  C.  Searle.  Abstract 
from  the  Phil.  Mag.  A  report  of  experi- 
mental investigation  of  the  behavior  of 
these  currents  and  the  requirements 
necessary  for  the  appearance  of  these- 
sensitive  conditions  of  the  surface.  2000 
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w.  Elect'n,  Lond— Jan.  4,  1907.  No. 
81644  A. 

Magnetic  Leakage  and  Its  Effect  in 
Electrical  Design.  William  Cramp.  Read 
before  the  Manchester  Sec.  of  the  Inst, 
of  Elec.  Engrs.  Considers  both  harmful 
and  useful  leakage,  and  methods  of 
remedying  the  former  in  various  ma- 
chines. Gives  an  account  of  research 
work.  Ills.  6000  w.  Elec  Engr,  Lond — 
Jan.  11,  1907.     Serial.     1st  part.  No. 

8i733  A. 
Self-induction. 

Calculation  of  the  Self-induction  of 
Coils  (Berechnung  der  Selbstinduktion 
gerader  Leiter  und  rechteckiger  Spulen). 
J.  K.  Sumec.  Mathematical  discussion. 
2100  w.  Elektrotechnische  Zeitschrift — 
Dec.  20,  1906.  No.  81837  B. 
Surges  in  Alternators. 

Surges  of  E.  M.  F.  in  Machines  having 
Slotted  Armature  and  Field  (Tiber  Pul- 
sationen  der  Zahninduktion  in  Maschinen 
Mit  Nuten  im  feststehenden  und  rotieren- 
den  Teil).  O.  S.  Brogstad.  Mathe- 
matical treatment  of  the  subject  of 
harmonics  in  A.  C.  Machines.  Ills.  1200 
w.  Elektrotechnik  und  Maschinenbau — 
Dec.  30,  1906.   No.  81832  D. 

GENERATING  STATIONS. 
Armatures. 

Armature  Laminations  for  Dynamos. 
H.  M.  Hobart.  Discusses  the  material 
most  suitable  for  armature  laminations, 
and  describes  Ewing's  hysteresis  tester 
and  its  use,  in  the  present  article.  3500 
w.  Mech  Engr— Jan.  5,  1907.  Serial.  1st 
f*art.    No.  81632  A. 

Alternating- Current  Armature  Wind- 
ings and  Their  Classification.  H.  M. 
Hobart  and  A.  G.  Ellis.  Considers  the 
derivation  of  single-phase  windings,  de- 
fining fundamental  terms,  discussing  the 
types  of  coil,  development  of  polyphase 
windings,  etc.  Gives  a  general  scheme 
for  nomenclature  and  classification  of 
alternating-current  windings  and  their 
application,  showing  the  properties  of  a 
winding  completely  defined  by  its  title. 
Ills.  2000  w.  Elect'n,  Lond— Jan.  4,  1907. 
Serial.   1st  part.   No.  81640  A. 

Armature  Notes.  Arthur  B.  Weeks. 
Suggestions  for  overcoming  difficulties. 
1300  w.  Elec  Wld— Jan.  5,  1907.  No. 
81508. 

Estimation  of  Armature  Diameter.  L. 
A:  Freudenberger.  Explains  the  usual 
method  of  determining  the  armature  di- 
ameter, and  armature  power.  1000  w. 
Elec  Wld— Jan.  19,  1907.  No.  81718. 
Central  Stations. 

General  Tendencies  in  Central  Station 
Practice.  Frank  Koester.  Reviews  fea- 
tures in  the  design  and  construction  of 
power  plants  and  their  equipment,  and 
the  economical  operation.  2000  w.  Elec 
Rev,  N  Y— Jan.  12,  1907.  No.  81595. 


Technical  Graduates  and  Central 
Stations.  Prof.  George  D.  Shepardson. 
Presents  some  of  the  reasons  why  so  few 
technical  graduates  are  connected  with 
central  stations.  1400  w.  Elec  Wld — 
Jan.  5,  1907.  No.  81502. 
Costs. 

Graphical  Method  of  Estimating  Cost 
of  Electrical  Energy  (Graphische  Er- 
mittlung  der  Gestehungskosten  elek- 
trischer  Energie).  Karl  Kramar.  Ex- 
position of  a  graphical  method  for 
estimating  costs  per  k.  w.  hour.  Ills. 
Tables  and  diagrams.  1800  w.  Elektro- 
technik und  Maschinenbau — Dec.  23,  1906. 
No.  81814  D. 
Dynamos. 

Mechanical  Calculations  and  Data  for 
Dynamo  Design.  Eric  A.  Lof.  Gives 
methods  and  data  for  properly  dimension- 
ing some  parts  of  the  dynamo.  Ills.  1200 
w.  Mach,  N  Y— Jan.,  1907.  No.  8141 1  C. 
Fuel. 

Fuel  Economy.  H.  B.  Maxwell.  Read 
before  the  Glasgow  Sec.  of  the  Inst,  of 
Elec  Engrs.  Deals  principally  with  the 
steam  plant  of  an  electric  generating 
station,  but  the  general  principles  are 
applicable  to  all  steam  plants.  Considers 
the  requirements  to  obtain  the  utmost 
economy  are  one  economizer,  air-heating, 
no  chimney,  an  induced-draft  fan  and 
live-steam  heating  of  the  feed.  5000  w. 
Elec  Engr,  Lond — Jan.  1,  1907.  No. 
8i735  A. 

Hydro-Electric. 

Hydro-Electric  Plant  at  Kakabeka 
Falls,  Canada.  W.  G.  Hewson.  Illus- 
trated description  of  a  recent  Canadian 
installation  designed  to  supply  the  town 
of  Fort  William  with  electricity  for  all 
purposes.  1800  w.  Elec  Wld — Jan.  26, 
1907.    No.  81940. 

The  Pueblo  and  Suburban  Traction 
and  Lighting  Company's  Hydro-Electric 
Plant.  Illustrates  and  describes  this  plant 
and  hydraulic  development  of  Colorado. 
3800  w.  Elec  Rev,  N  Y— Jan.  26,  1907. 
No.  81954. 

The  Roaring  Fork  Electric  Light  and 
Power  Company.  Illustrated  account  of 
the  development  of  this  Colorado  instal- 
lation, describing  the  interesting  features. 
2500  w.  Elec  Rev,  N  Y — Jan.  5,  1907. 
No.  81441. 

Johnstown,  Pa. 

Power  Stations  of  the  Citizens  Light, 
Heat  and  Power  Company  of  Johnstown, 
Pa.  Illustrates  and  describes  two  stations, 
one  a  direct-current  station  supplying 
current  and  also  exhaust  steam  for  heat- 
ing; the  other  a  turbine-driven  station 
supplying  alternating-current.  2500  w. 
Elec  Wld— Jan.  5,  1907.   No.  81498. 

Management. 

Some  Phases  of  Smaller  Central 
Station   Management.     Abstract   of  a 
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paper  by  H.  H.  Scott,  read  at  meeting  of 
the  N.-W.  Elec.  Assn.  Deals  with  the 
physical  and  commercial  departments,  and 
points  leading  to  the  development  of  the 
highest  efficiency  and  economy.  Also 
short  discussion.  2500  w.  Elec  Wld — 
Jan.  26,  1906.   No.  81945. 

Marylebone. 

The  Marylebone  Municipal  Electrical 
Undertaking.  Briefly  reviews  the  history 
of  this  undertaking  and  gives  an  illus- 
trated detailed  description  of  the  station, 
plant,  etc.  3500  w.  Elec  Rev,  Lond — Jan. 
18,  1907.  .No.  81984  A. 

Paris. 

The  St.  Denis  Power  Station,  Paris. 
Illustrated  description  of  a  fine  modern 
station,  its  steam  and  electrical  equip- 
ment, including  6,000-kilowatt  turbo- 
alternators.  1500  w.  Elec  Rev,  Lond — 
Jan.  11,  1907.  No.  81737  A. 
Rates. 

Systems  of  Charging  for  Electricity 
Supply.  W.  A.  Toppin.  Considers  the 
different  systems  of  charging  in  general 
use,  comparing  their  advantages  and  dis- 
advantages, and  explains  a  system  worked 
out  by  the  writer.  3000  w.  Elec  Engr, 
Lond — Jan.  11,  1907.  No.  8173 1  A. 
Wiring. 

The  Wiring  of  Small  Central  Stations. 
S.  L.  Sinclair.  Remarks  on  the  work 
and  responsibility  of  the  erecting  engi- 
neer, considering  briefly  switchboards, 
generator  cables,  feeders,  lights,  motors, 
starters,  protective  apparatus,  etc.  2000 
w.   Elec  Jour — Jan.,  1907.   No.  81788. 

LIGHTING. 
Circuit  Extensions. 

Extending  Lighting  Circuits  in  Com- 
pleted Fireproof  Building.  T.  W.  Poppe. 
Describes  the  work  of  changing  outlets. 
Ills.  1200  w.  Elec  Wld — Jan.  5,  1907. 
No.  81509. 
Colloids. 

Some  Notes  on  Colloids.  Appendix  to 
the  article  on  the  "  New  Incandescent 
Electric  Lamps."  (No.  81030.)  Notes 
furnished  by  Prof.  Lottermoser  for  the 
better  comprehension  of  recent  develop- 
ments, particularly  the  discovery  of 
Kuzel.  2000  w.  Engr,  Lond — Dec.  28, 
1906.   No.  81541  A. 

Combined  Plant. 

Report  on  a  Combined  Refuse  De- 
structor and  Electric  Lighting  Plant  for 
East  Orange,  N.  J.  Abstract  of  a  report 
made  by  Henry  Floy.  Gives  a  statement 
showing  the  effect  of  refuse  destructor 
heat  utilization  upon  the  fuel  bill  of  an 
electric  lighting  station,  and  the  effects  of 
a  combination  of  garbage  and  rubbish, 
compared  with  garbage,  rubbish,  and 
ashes  under  the  conditions  given.  2500 
w.   Eng  News — Jan.  24,  1907.  No.  81769. 

Illumination. 

Some  Points  on  Illuminating  Engineer- 
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ing  for  the  Small  Central  Station.  J.  EU 
Cravath.  Read  before  the  N.-W.  Elec 
Assn.  Gives  suggestions  of  value  as  to 
things  to  be  aimed  at  and  avoided  in 
securing  good  illuminating  results.  280® 
w.   Elec  Wld— Jan.  26,  1906.   No.  81944* 

Light.  W.  R.  Whitney.  A  brief  re- 
view of  present  schemes  for  the  produc- 
tion of  electric  light,  considering  the  pos- 
sible limitations,  and  present  efficiency* 
2500  w.  Sib  Jour  of  Engng — Jan.,  1907.. 
No.  81914  C. 

The  Comparative  Economy  of  Various 
Methods  of  Illumination.  Information 
relating  to  the  efficiency  and  cost  of  vari- 
ous illuminants.  2000  w.  Sci  Am  Sup — 
Jan.  12,  1907.   No.  81572. 

The  Rudiments  of  Illumination.  Dr. 
Louis  Bell.  A  discussion  of  the  choice  and 
placing  of  illuminants,  and  matters  af- 
fecting the  distribution.  2000  w.  Elec 
Wld— Jan.  5,  1907.   No.  81503. 

Calculation  of  Luminous  Intensity  at 
Various  Angles  (Beleuchtungsberechnun- 
gen).  L.  Bloch.  Examination  o.  results 
of  photometric  tests  of  arc  and  incan- 
descent lamps  at  different  angles.  Tables 
and  diagrams.  Serial.  2  parts.  6800  w. 
Elektrotechnische  Zeitschrift — Dec.  6  and 
Dec  13,  1906.  No.  81835  each  B. 
Lamps. 

Developments  in  Electric  Lamps  Dur- 
ing 1906.  Dr.  Clayton  H.  Sharp.  A  re- 
view of  the  progress  of  the  year,  es- 
pecially the  improved  filaments,  and  the 
efficiency  of  the  tungsten  lamp.  1500  w. 
Elec  Rev,  N  Y— Jan.  12,  1907.  No.  81590, 

Helion  Filament  Incandescent  Lamp. 
Prof.  H.  C.  Parker  and  Walter  G.  Clark. 
Read  before  the  Am.  Phys.  Soc.  A  de- 
scription of  lamps  having  filaments  which 
are  not  metallic,  which  can  be  operated  at 
1  watt  per  candle,  at  a  temperature  much 
below  the  temperature  of  metallic  fila- 
ments operated  at  this  consumption.  Ills. 
1500  w.  Elec  Wld — Jan.  5,  1907.  No, 
81496. 

New  Incandescent  Lamps.  J.  Swin- 
burne. Read  before  the  Inst,  of  Elec 
Engrs.  Reviews  the  history  of  the  de- 
velopment of  these  lamps,  discussing  the 
metallic  filaments  now  being  considered. 
5800  w.  Elec  Engr,  Lond — Jan.  11,  1907. 
Serial.    1st  part.    No.  81734  A. 

New  Types  of  Incandescent  Lamps, 
Clayton  H.  Sharp.  Considers  new  pro- 
cesses of  manufacture  and  new  filaments* 
especially  the  peculiarities  or  the  proper- 
ties of  the  tantalum  and  the  tungsten 
lamps.  6800  w.  Pro  Am  Inst  of  Elec 
Engrs — Dec,  1906.    No.  81907  D. 

Tungsten  Lamp  Patent.  Specifications 
and  claims  of  this  first  patent.    1200  w» 
Elec  Wld — Jan.  5,  1907.    No.  81497. 
Streets. 

Side- Street  Lighting.  A.  C.  Hanson. 
Remarks  on  the  various  methods  tried 
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for  lighting  side-streets.  Considers  the 
tantalum  lamp  best  suited  for  this  pur- 
pose, explaining  the  writer's  methods. 
1400  w.  Elec  Rev,  Lond — Jan.  18,  1907. 
No.  81983  A. 
Theory. 

Electric  Lighting  and  Heating.  This 
introductory  article  considers  the  theory, 
progress  in  applications,  metallic  filament 
lamps,  conversion  of  electric  power  into 
light,  industrial  changes  effected  by  cheap 
power,  etc.  3000  w.  Builder — Jan.  5, 
1907.   Serial.   1st  part.  No.  81624  A. 

MEASUREMENT. 

Circuits. 

Measurements  of  Inductance  and  Im- 
pedence.     J.   Elton  Young.  Discusses 

.  the  measurement  of  inductance  and  im- 
pedance of  telegraph  and  telephone  cir- 
cuits, including  overhead  wires,  loops, 
single-wire,  concentric,  submarine  and 
other  cables.  3000  w.  Elect'n,  Lond — 
Dec.  28,  1906.  Serial.  1st  part.  No. 
81525  A. 

Cymometer. 

The  Fleming  Direct-Reading  Cymo- 
meter and  its  Applications.  An  illus- 
trated description  of  the  cymometer  as 
designed  by  Dr.  J.  A.  Fleming,  and  the 
method  of  using  the  instrument  for  the 
determination  of  wave  length,  frequency, 
capacity,  inductance,  etc.  2500  w.  Elect'n, 
Lond — Jan.  11,  1907.  Serial.  1st  part. 
No.  81741  A. 

Interrupter. 

A  Rotary  Interrupter  for  Capacity 
Measurements.  F.  Kurlbaum  and  W. 
Jaeger.    Abstracted  from  Zeits.  fur  In- 

■  strumentenkunde.  Illustrates  and  de- 
scribes a  rotary  interrupter  for  high  fre- 
quencies, constructed  in  accordance 
with  the  well-known  principles  of  the 
41  secohmeter  "  of  1887.  400  w.  Elect'n, 
Lond—Jan.  4,  1907.    No.  81643  A. 

Polyphase. 

Polyphase  Power  Measurement.   C.  A. 
Adams.   A  simple  proof  of  the  accuracy  < 
of  the  two-watt  meter  method  of  measur- 
ing three-phase  power.    1000  w.  Elec 
Wld— Jan.  19,  1907.    No.  81717. 

Resistance. 

Notes  on  a  Graphical  Proof  of  the 
Rule  for  Comparing  Resistances  by  the 
Kelvin  Double  Bridge.  ,  A.  E.  Moore. 
Explains  a  graphical  proof  devised  by 
the  writer  which  gives  a  clear  conception 
of  the  principles  involved.  1500  w. 
Elec  Engr,  Lond— Dec.  28,  1906.  No. 
81522  A. 

Temperature. 

Heating  of  Wires  with  Temporary 
Current  Rush.  Explains  a  method  of 
calculating  the  rise  of  temperature  of 
wires  caused  by  an  excessive  current 
lowing  for  a  short  time.  600  w.  Prac 
Engr— Jan.  4,  1907.    No.  8163 1  A. 


Time. 

Electric  Measurement  of  Brief  Inter- 
vals of  Time.  A  detailed  explanation  of 
the  method  used.  1200  w.  Elec  Rev, 
Lond—Jan.  4,  1907.    No.  81637  A. 

MOTORS. 
Induction  Motors. 

Notes  on  Induction  Motor  Character- 
istics and  Their  Bearing  on  its  Applica- 
tions. J.  W.  Rogers.  Briefly  considers 
the  characteristics  which  have  a  direct 
bearing  on  its  application  to  any  par- 
ticular class  of  work,  and  the  manner  in 
which  they  are  affected  by  different  con- 
ditions of  the  supply  circuit.  Also  the 
selection  of  the  most  suitable  type  for  any 
particular  service.  2000  w.  Elec  Engr, 
Lond — Jan.  18,  1907.    No.  81980  A. 

Practical  Testing  of  Induction  Motors. 
R.  E.  Hellmund.  Discusses  some  of  the 
phenomena  causing  inexactnesses  in  re- 
sults derived  from  diagrams.  2000  w. 
Elec  Rev,  N  Y— Jan.  19,  1907.   No  81700. 

The  Leakage  Reactance  of  Induction 
Motors.  A.  S.  McAllister.  Gives  formu- 
las for  deriving  the  dispersion  factor 
from  the  dimensions  of  any  given  induc- 
tion motor.  Also  editorial.  2800  w. 
Elec  Wld— Jan.  26,  1907.  No.  81941. 
Synchronous  Motors. 

Graphic  Solutions  of  Some  Synchro- 
nous Motor  Problems.  William  Tatlow. 
Gives  graphic  solutions  of  problems  in 
connection  with  synchronous  motors,  ex- 
plaining the  meaning  of  the  symbols 
used.  1000  w.  Elec  Engr,  Lond — Jan. 
4,  1907.  No.  81634  A. 
Troubles. 

Motor  and  Dynamo  Troubles.  W.  T. 
Fernandez.  Examines  some  causes  of 
troubles  in  these  machines  and  the 
remedies.  1200  w.  Power — Jan.,  1907. 
No.  81461  C. 

TRANSMISSION. 

See  also  Distribution. 
Concrete  Poles. 

The  Siegwart  Concrete  Pole.  (Der 
Siegwart-Zementmast).  S.  Herzog.  Re- 
inforced concrete  mast  for  electric  wires, 
made  by  a  new  process  devised  by  Hans 
Siegwart,  of  Lucerne.  Illus.  1300  w. 
Dec.  23,  1906.  No.  81829  D. 
Development. 

Development  in  Electrical  Transmis- 
sion. F.  A.  C.  Perrine.  A  review  of  the 
extension  of  lines  and  plants,  and  some 
of  the  difficulties.  1600  w.  Elec  Rev, 
N  Y— Jan.  12,  1907.  No.  81592. 
High-Tension  Cables. 

Experiments  with  High  Potentials. 
An  illustrated  account  of  some  high- 
tension  experiments  at  the  Mjlan  Con- 
gress conducted  by  E.  Jona  on  cables 
and  aerial  lines  with  exceedingly  high 
potentials.  Also  editorial.  2000vw.  Elec 
Wld— Jan.  26,  1907.    No.  81942. 
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Long  Distance. 

Long-Distance  Power  Transmission 
with  Direct  Currents.  C.  T.  Wilkinson. 
Gives  a  detailed  account  of  the  latest 
developments  of  the  work  of  M.  Thury. 
Ills.  3000  w.  Cassier's  Mag — Jan.,  1907. 
No.  81782  B. 
Long  Spans. 

Long  Spans  for  Power  Transmission 
Lines.  T.  L.  Kolkin.  An  investigation 
to  determine  which  length  of  span  will 
make  the  cheapest  pole  line  for  the  vari- 
ous sizes  of  wires.  700  w.  Elec  Rev, 
Lond — Dec.  28,  1906.  No.  81523  A. 
Subway. 

See  Distribution. 
Wire  Spans. 

Simple  Formulae  for  the  Relations  Be- 
tween Deflection,  Tension  and  Tempera- 
ture in  Wire  Spans.  Harold  Pender. 
Approximate  formulae  for  determining 
changes  due  to  temperature.  500  w. 
Elec  Wld— Jan.  12,  1907.    No.  81620. 

MISCELLANY. 

London. 

London's  Electrical  Supply.    A  short 


resume  of  the  history.  1800  w.  Elec 
Rev,  Lond — Jan.  4,  1907.   No.  81638  A. 

Protection. 

Recent  Investigation  of  Lightning  Pro- 
tective Apparatus.  R.  P.  Jackson.  Out- 
lines the  characteristics  of  lightning  as 
manifested  on  electric  circuits  and  recent 
investigation  as  to  what  characteristics 
protective  devices  should  possess  and  to 
what  degree  they  have  been  found  in 
practice  to  possess  them.  4500  w.  Pro 
Am  Inst  of  Elec  Engrs — Dec,  1906.  No. 
81908  D. 

Review. 

Electrical  Engineering  Progress  in  the 
United  States  in  1906.  Henry  H.  Norris. 
A  brief  review  of  the  year's  work  show- 
ing the  magnitude  of  the  undertakings 
in  progress.  2800  w.  Sib  Jour  of  Engng 
— Jan.,  1907.    No.  81916  C. 

Electrical  Engineering  in  1906.  A  re- 
view of  electrical  power  supply  schemes, 
electric  railways,  haulage  on  canals, 
omnibuses,  lighting,  and  various  uses  of 
electricity.  6000  w.  Engr,  Lond — Jan  4, 
1907.    No.  81656  A. 
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Accounting. 

A  System  of  Factory  Cost  Accounting. 
D.  C.  Eggleston.  Outlines  systems  used 
by  manufacturing  companies.  1800  w. 
Jour  of  Accountancy — Dec,  1906.  No. 
81900  C. 
Cement. 

The  Cement  Industry  of  the  World. 
Robert  W.  Lesley.  A  brief  resume  .of 
the  situation  at  home  and  abroad,  show- 
ing the  United  States  far  in  the  lead, 
ioooo  w.  Cement  Age — Jan.,  1907.  No. 
81796. 

Chinese  Trade. 

Mechanical  Agencies  in  the  Develop- 
ment of  Chinese  Export  Trade.  Barrett 
Smith.  Illustrates  and  describes  the 
application  of  hydraulic  press  packing  in 
China  for  shipment  of  raw  materials  to 
America  and  European  markets,  which 
makes  possible  the  large  export  trade 
at  present  freight  rates.  3800  w.  En- 
gineering Magazine — Feb.,  1907.  No. 
81898  B. 

Cost. 

Manufacturing  Cost.  R.  H.  Probert. 
Abstract  of  a  paper  read  before  the  Ohio 
Soc.  of  Mech.,  Elec,  and  Steam  Engrs. 
Briefly  considers  the  chief  elements  enter- 
ing into  the  cost  of  manufacture.  2000 
w.  Ir  Trd  Rev — Jan.  3,  1907.  No.  81404. 
Cost  Systems. 

The  Proper  Treatment  of  Machine 
Costs. — A  Criticism  and  a  Theory.  An- 
drew A.  Murdoch.    Comments  on  Mr. 


Whitmore's  articles  on  Machine  Shop 
Costs,  especially  emphasizing  the  impor- 
tance of  reorganizing  machine  labor  as  a 
basic  element  of  cost.  3300  w.  Jour  of 
Accountancy — Dec,  1906.    No.  81901  C. 

Labor :  Time  Systems  and  Pay  Roll. 
F.  E.  Webner.  Fifth  of  a  series  of 
articles  on  cost  keeping.  Deals  principally 
with  time  recording.  1700  w.  Ir  Trd 
Rev — Jan.  3,  1907.  No.  81403. 
Education. 

A  Comparison  of  University  and  In- 
dustrial Methods  and  Discipline.  Fred- 
erick W.  Taylor.  An  address  delivered 
at  the  dedication  of  the  new  Engineering 
Building  of  the  University  of  Pennsyl- 
vania. Considers  the  preparation  of 
young  men  for  success  in  commercial 
engineering  and  industrial  enterprises. 
3500  w.  Pro  Am  Soc  of  Mech  Engrs — 
Jan.,  1907.    No.  81388. 

Engineering  Education  and  Engineer- 
ing Ethics.  Charles  Day.  Read  before 
the  Phila.  Branch  of  the  Am.  Inst,  of 
Elec.  Engrs.  Discusses  the  future  in 
engineering  practice,  and  the  tendency 
and  necessity  for  co-operation.  2500  w. 
Pro  Am  Inst  of  Elec  Engrs — Dec,  1906. 
No.  81906  D. 

Engineering  Education.  B.  A.  Behrend. 
A  discussion  of  present  methods  of  in- 
struction, calling  attention  to  defects,  and 
considering  the  influences  that  seriously 
affect  the  results.  5500  w.  Elec  Wld — 
Jan.  5,  1907.    No.  81501. 
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Technical  Foundry  Education.  H.  E. 
Field.  Read  before  the  New  England 
Found.  Assn.  Discusses  some  defects  of 
technical  schools  and  colleges,  and  the 
preparation  and  discipline  needed,  es- 
pecially considering  foundry  education. 
4000  w.  Ir  Trd  Rev — Jan.  3,  1907.  No. 
81405. 
Fire  Losses. 

Fire  losses  in  the  United  States.  Show- 
ing the  enormous  loss  by  fire,  and  dis- 
cussing some  of  the  causes.    3800  w. 
Engr,  Lond— Dec.  28,  1906.   No.  81547  A. 
Iron  Trade. 

Forty-two  Years  in  the  Iron  Trade. 
Dr.  William  Kent.  A  review  showing 
the  wonderful*  increase  in  production. 
6500  w.  Ir  Trd  Rev — Jan.  10,  1907.  No. 
8i55i. 

The  Development  of  the  American 
Iron  Industry.  Edwin  C.  Eckel.  A  study 
of  output  and  reserves,  recent  technical 
advances  in  ore  treatment,  and  the  in- 
fluence of  the  Steel  Corporation.  3500 
w.  Engineering  Magazine — Feb.,  1907. 
No.  81899  B. 

The  Chicago  Iron  Trade  in  1906.  A. 
O.  Backert.  A  <  review  of  the  pro- 
duction, consumption,  extensions,  prices, 
and  related  matters  of  interest.  3800  w. 
Ir  Age— Jan.  3,  .1907.    No.  81368. 

The  Cincinnati  Pig  Iron  Trade  in  1906. 
James  A.  Green.  A  report,  giving  notes 
recorded  monthly  which  reflect  the  condi- 
tions at  the  time  they  were  written.  4000 
w.    Ir  Age — Jan.  3,  1907.    No.  81365. 

The  International  Outlook  in  the  Iron 
Trade.  J.  Stephen  Jeans.  A  brief  dis- 
cussion of  the  resources,  demands,  con- 
sumption, etc.,  in  Europe  and  America. 
4200  w.  Mfr's  Rec — Jan.  3,  1907.  No. 
81370. 

The  Lake  Iron  Ore  Trade  in  1906. 
Dwight  E.  Woodbridge.    Remarks  on  the 


importance  of  the  "  Hill  ore  deal,"  de- 
velopments in  stripping,  search  for  new 
mines,  shipping,  etc.  3000  w.  Ir  Age — 
Jan.  3,  1907.   No.  81370. 

The  Italian  Iron  Industry.  (Italiens 
Eisenindustrie).  H.  Wedding.  General 
account  of  the  location  and  kind  and 
amount  of  output  of  the  principal  iron 
works  of  Italy.  Illus.  3400  w.  Stahl 
und  Eisen — Jan.  2,  1907.    No.  81807  D.  ' 

Pig  Iron  and  Ore.  Gives  statistics  of 
production,  a  summary  of  commercial 
conditions,  and  a  review  of  the  industry. 
13500  w.  Eng  &  Min  Jour — Jan.  5,  1907. 
No.  81480. 

The  Philadelphia  Iron  Trade  in  1906. 
Thomas  Hobson.  A  review  of  the  con- 
sumption, production,  prices,  materials, 
etc.  3800  w.  Ir  Age — Jan.  3,  1907.  No. 
81369. 

The  Pittsburgh  Iron  Trade  in  1906. 
Robert  A.  Walker.  A  review  of  the 
general  features,  prices,  new  con- 
struction, labor,  foreign  trade,  and  prod- 
ucts. 5500  w.  Ir  Age — Jan.  3,  1907.  No. 
81367. 
Safety  Devices. 

An  Exposition  of  Safety  Devices  and 
Industrial  Hygiene.  Gives  startling  facts 
in  regard  to  the  great  sacrifice  of  human 
life  in  industrial  vocations,  and  illustrates 
some  of  the-  safety  devices  exhibited  at 
an  exposition  at  the  American  Museum 
of  Natural  History,  New  York  City. 
2000  w.  Sci  Am — Jan.  26,  1907.  No. 
81927. 
Steel  Works. 

The  Productive  Efficiency  of  Steel 
Works.  James  Waite.  Abstract  of  a 
paper  read  before  the  Cleveland,  Eng. 
Inst,  of  Engrs.  Suggestions  for  tracing 
the  inefficiencies,  and  describing  British 
practice.  1500  w.  Ir  Age — Jan.  31,  1907. 
No.  82016. 
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Battleships. 

Speed  Trials  of  the  Battleship  "Ver- 
mont." Illustrated  description  of  this 
battleship,  with  report  of  the  standardiza- 
tion trials.  700  w.  Sci  Am — Jan.  5,  1907. 
No.  81380. 

The  Tactical  Qualities  of  the  "  Dread- 
nought "  Type  of  Battleship.  W.  S.  Sims. 
Gives  the  main  points  of  an  interesting 
report  favoring  this  type.  Also  editorial. 
10300  \v.  Engng — Jan.  11,  1907.  No. 
81749  A. 
Coaling  Barge. 

The  Clarke  Automatic  Coaling-Barge. 
Illustrates  a  type  of  these  coaling  barges 
used  for  coaling  "  over-all,"  explaining 
its  working.  800  w.  Engng — Jan.  18, 
1907.    No.  81999  A. 

We  supply  copies  of  tht 


Destroyer. 

The  Italian  Torpedo-Boat  Destroyer 
"Espero."  Illustrates  and  describes  some 
recent  additions  to  the  torpedo  flotilla  of 
the  Italian  navy.  1000  w.  Engng — Jan. 
11,  1907.  No.  81745  A. 
Docks. 

Middlesbrough  Docks.  W.  G.  Kyle. 
An  illustrated  account  of  what  has  been 
achieved  in  the  reconstruction  of  these 
docks,  which  are  practically  completed. 
2500  w.  Ir  &  Coal  Trds  Rev — Jan.  18, 
1907.  No.  82003  A. 
Dredge. 

Steam  Seagoing  Dredge  "Thor"  (Der 
Seedampfbagger  "  Thor  "  der  Weichsel- 
strombauverwaltung).  Herr  Meiners. 
Large  dredge  for  harbor  improvement 
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service,  with  details  of  steam  and  elec- 
trical machinery  installed.    Ills.    2000  w. 
Zeitschrift  Des  Vereines  Deutscher  In- 
geniure— Dec.  8,  1906.   No.  81824  D. 
Dry  Docks. 

Modern  Floating  Dry  Docks.  A.  C. 
Cunningham.  A  lecture  at  the  Mass. 
Inst,  of  Tech.  An  illustrated  article  ex- 
plaining in  a  general  way  the  important 
principles  of  floating  dry  docks.  7000  w. 
Tech  Qr— Dec,  1906.    No.  81775  E. 

The  Voyage  of  the  Dewey.  F.  M. 
Bennett.  An  account  of  the  fitting  out 
and  of  the  seafaring  mishaps,  accidents 
and  obstacles  met  with,  and  expedients 
resorted  to  by  the  naval  expedition  that 
transferred  the  floating  dry  dock  Dewey 
from  Chesapeake  Bay  to  the  Philippine 
Islands.  Ills.  20500  w.  Pro  of  the  U  S 
Nav  Inst — Dec,  1906.  No.  81673  F. 
Electricity. 

Electrical  Installations  of  the  United 
States  Navy.  Burns  T.  Walling  and 
Julius  Martin.  A  manual  of  the  latest 
approved  material,  including  its*  use, 
operation,  inspection,  care,  and  manage- 
ment, and  method  of  installation  on  board 
ships.  Ills.  51800  w.  Pro  U  S  Nav  Inst 
— Dec,  1906.  Serial.  1st  part.  No. 
81674  F. 
Engines. 

^  See  Mechanical  Engineering,  Combus- 
tion Motors  and  Steam. 
England. 

Progress  of  Warships  and  Machinery 
Under  Construction  in  England.  A  re- 
view of  events  of  importance  in  this  field. 
2000  w.  Engr,  Lond — Jan.  11,  1907.  No. 
8i753  A. 
Gyrostat. 

Practical  Tests  of  the  Gyrostat  for 
Ships.  Otto  Schlick.  An  account  of  a 
test  made  of  this  device  to  diminish  the 
rolling  of  ships,  which  gives  reasons  for 
believing  it  can  be  successfully  applied. 
Ills.  2300  w.  Sci  Am  Sup — Jan.  26,  1907. 
No.  81932. 

Ice  Breaker. 

Combined  Ice-Breaking,  Salvage,  and 
Survey  Steamer  for  the  Canadian  Gov- 
ernment. Illustrated  description  of  the 
"Lady  Grey,"  a  steamer  for  service  on 
the  St.  Lawrence  River,  for  the  purpose 
of  maintaining  an  open  channel  to  the  sea 
during  the  winter.  6000  w.  Sci  Am  Sup 
—Jan.  26,  1907.    No.  81930. 

Life-Saving  Service. 

United  States  Revenue  Cutter  No.  16. 
Drawings  and  particulars  of  a  new  single 
screw  steel  cutter  for  life-saving  service 
on  the  North  Pacific  Coast  of  the  United 
States.  4000  w.  Int  Marine  Engng — 
Feb.,  1907.   No.  81 761  C. 

Model  Basins. 

Ship  Model  Stations.  Cecil  H.  Pea- 
body.  Gives  a  general  statement  of  the 
methods  of  testing  models,  and  describes 
three   governmental   and   three  private 


stations  visited.  6500  w.  Tech  Qr — Dec, 

1906.  No.  81774  E. 
Motor  Boats. 

"  Britannia  I."     Brief  illustrated  de- 
scription of  Sir  Thomas  Lipton's  motor 
boat.   400  w.    Auto  Jour — Jan.  19,  1907. 
No.  81974  A. 
Salving. 

The  Raising  of  the  Bavarian.  A  de- 
scription, with  illustrations,  of  the  first 
use  of  compressed  air  in  raising  stranded 
vessels,  in  the  case  of  the  12,000  ton  Allan 
Liner  which  ran  on  the  Wye  Rock,  near 
Quebec,  on  the  night  of  Nov.  3,  1905. 
1800  w.  Compressed  Air — Jan.,  1907. 
No.  81789. 

Shipbuilding. 

Extensions  at  Elswick  and  Openshaw. 
Describes  important  schemes  in  progress 
for  the  extension  and  improvement  of 
the  works  and  shipyards.  1500  w.  Engr, 
Lond — Jan.  4,  1907.    No.  81662  A. 

Shipbuilding  and  Marine  Engineering 
During  1906.  A  review  of  the  work  ac- 
complished showing  the  great  magnitude 
and  discussing  the  interesting  features 
and  progress.  2000  w.  Engr,  Lond — 
Jan.  18,  1907.  Serial.  1st  part.  No. 
8i993  A. 

Steamer. 

New  Steamer  .  J.  H.  Sheadle.  Illus- 
trated detailed  description  of  a  modern 
lake  bulk  freighter.  3800  w.  Marine 
Rev — Jan.  3,  1907.    No.  81438. 

New  Steamer  City  of  Cleveland.  Illus- 
trated description  of  a  new  lake  steamer 
of  exceptional  beauty,  recently  launched, 
for  service  between  Detroit  and  Cleve- 
land.   3000  w.     Marine  Rev — Jan.  10, 

1907.  No.  81599. 

Stern- Wheel  Steamer  "  Endeavor  "  for 
the  Baptist  Missionary  Society.  Illus- 
trations, drawings,  and  description  of  a 
steamer  for  service  on  the  Congo.  700  w. 
Engng — Jan.  18,  1907.  No.  82000  A. 
Steamships. 

Steamship  Anticipation  for  1907.  Prin- 
cipally a  discussion  of  the  engineering 
features  of  the  Lusitania  and  Mauretania. 
1700  w.  Engr,  Lond — Jan.  18,  1907.  No. 
81992  A. 
Submarines. 

The  Limitations  of  the  Diving  Sub- 
marine. Robert  G.  Skerrett.  Reviews 
the  experience  of  diving  submarines  in 
America,  France,  Great  Britain  and 
Russia,  discussing  the  lessons  and  con- 
clusions. Ills.  12800  w.  Jour  U  S  Art — 
Nov.,  1906.  No.  81772  D. 

The  Position  of  the  Submarine.  Edi- 
torial discussion  of  this  question  in  con- 
nection with  the  details  of  the  past  year's 
work  in  the  British  navy.  2500  w. 
Engng — Dec.  28,  1906.   No.  81537  A. 

The  Stability  of  Submarines.  W.  H. 
Stuart  Garnett.  Considers  some  of  the 
dangers  inseparable  from  the  present  type 
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of  submarine  boat,  and  means  of  lessen- 
ing them,  with  a  few  suggestions  for  pos- 
sible improvements.    3500  w.  Cassier's 
Mag— Jan.,  1907.    No.  81785  B. 
Turbines. 

The  Turbine  Steamer  Governor  Cobb. 
Description,  with  many  illustrations,  of 
the  first  American-built  turbine-propelled 
steamship.  1800  w.  Int  Marine  Engng — 
Feb.,  1907.  No.  81759  C. 
Warships. 

Warship  Construction  in  1906.    A  de- 


tailed account  of  last  year's  work  in  the 
British  navy.    3500  w.    Engng — Dec.  28, 
1906.   No.  81538  A. 
Yachts. 

The  Khedive's  Yacht  "  Mahroussa." 
Illustrated  detailed  description  of  this  re- 
constructed yacht,  including  the  fitting  of 
new  boilers  and  turbine  machinery,  the 
removal  of  the  side  paddle-wheels,  and 
the  reconstruction  of  the  stern  to  suit 
triple-screw  propulsion.  1400  w.  Engng 
— Jan.  4,  1907.   No.  81652  A. 
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AUTOMOBILES. 

Accessibility. 

Accessibility  and  Cleanliness.  F.  Leigh 
Martineau.  Read  before  the  Inst  of 
Auto.  Engrs.  A  study  of  this  subject, 
considering  both  horizontal  and  vertical 
engines.  2500  w.  Autocar — Jan.  19,  1907. 
Serial.    1st  part.    No.  81976  A. 

Adams-Eight. 

The  Adams-Eight  35-40  H.  P.  Car.  An 
illustrated  review  of  the  special  features 
of  this  British  car.  2000  w.  Autocar — 
Jan.  19,  1907.   No.  81975  A. 

Air-Cooled. 

German  Air  Cooled  Motors  (Luft- 
kuhlvorrichtungen  an  deutschen  Motor- 
wagen).  Wolfgang  Vogel.  Several  types 
of  air  cooled  automobile  engines  de- 
scribed and  illustrated.  1700  w.  Zeit- 
schrift  des  Mitteleuropaischen  Motor- 
wagen-Vereins — No.  19.  Oct.,  1906.  No. 
81863  D. 

American. 

The  American  Cars  of  1907  in  General. 
Brief  description  of  new  models  shown 
at  the  seventh  automobile  show.  Ills. 
4000  w.  Automobile — Jan.  17,  1907.  No. 
81676. 

Appraising. 

Appraising  Imported  Cars  for  Cus- 
toms Duty.  Harry  W.  Perry.  Informa- 
tion as  to  the  method  of  making  an  ex- 
amination, and  the  work  of  the  appraiser's 
office.  Ills.  2000  w.  Automobile — Jan. 
10,  1907.   No.  81618. 

Aries. 

The  Aries  Petrol  Cars.  Illustrates  de- 
tails of  a  30-h.  p.  chassis,  which  give  a 
very  correct  impression  of  the  standard 
Aries  design,  with  descriptive  notes.  1600 
w.  Auto  Jour — Jan.  12,  1907.  No. 
81727  A. 
Cadillac. 

The  Cadillac  20-Horse- Power  Four- 
Cylinder  Engine  and  Governor.  Walter 
Galland.  Illustrated  description  of  the 
motor  of  this  new  light-touring  car.  600 
w.    Sci  Am — Jan.  12,  1907.   No.  81568. 

The  30-H.  P.  Cadillac  Car.  Illustrated 
description  of  this  new  car,  and  the  three- 


speed  epicyclic  gear  introduced.  2000  w. 
Auto  Jour — Jan.  19,  1907.  Serial.  1st 
part.    No.  81970  A. 

Commercial  Cars. 

The  Commercial  Vehicles  of  the  Show. 

.  Howard  Greene.  Describes  some  of  the 
types  exhibited.  1800  w.  Automobile — 
Jan.  17,  1907.    No.  81678. 

Converted  Engine. 

A  Converted  Otto  Cycle  Engine.  Illus- 
trates and  describes  an  invention  of  C.  R. 
Crosher,  which  appears  to  have  removed 
some  of  the  disadvantages  of  the  two- 
stroke  motor.  800  w.  Autocar — Dec.  29, 
1906.   No.  81520  A. 

Cylinder  Lubrication. 

Cylinder  Lubrication  of  Benzine 
Motors  (Zylinderschmierung  von  Benzin- 
motoren).  Herr  Pflug.  Properties  of 
oils  from  different  manufacturers  com- 
pared as  to  viscosity,  action  under  in- 
fluence of  heat,  etc.  1200  w.  Zeitschr  d 
Mit  Motorwagen  Ver— No.  20.  Oct., 
1906.   No.  81865  D. 

De  Dion. 

The  New  8-H.  P.  De  Dion  Engine. 
Illustrated  description  of  a  beautifully  de- 
signed little  single-cylinder  petrol  engine. 
1400  w.  Auto  Jour — Jan.  19,  1907.  No. 
81972  A. 
Design. 

Questions  of  Motor  Car  Design.  Re- 
marks on  faults  in  designing  which  also 
increase  the  cost  needlessly.  Ills.  2800 
w.  Engng — Jan.  18,  1907.    No.  81996  A. 

Some  Early  American  Automobiles. 
Illustrations,  with  brief  descriptions  of 
steam  machines,  an  electric  automobile, 
and  early  gasoline  cars.  3300  w.  Sci 
Am— Jan.  12,  1907.  No.  81567. 
Eight- Cylinder. 

Hewitt  Uncovers  an  Eight- Cylinder 
Creation.  Describes  the  Hewitt  50-60 
h.  p.  touring  car,  especially  the  details  of 
its  8-cylinder  motor.  Ills.  1000  w. 
Automobile — Jan.  17,  1907.  No.  81679. 
Emergency  Wagon. 

An  Automobile  Emergency  Wagon  for 
Fire  Departments.  Illustrated  descrip- 
tion of  an  interesting  vehicle  for  carrying 
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men  and  apparatus  for  controlling  in- 
cipient fires.    In  service  at  Springfield, 
Mass.    800  w.    Sci  Am  Sup — Jan.  26, 
1907.    No.  81934. 
Engine. 

Engine  of  the  Car  de  Luxe.  Illustrates 
and  describes  the  novel  features  of  an 
automobile  engine  of  the  highest  grade. 
600  w.  Sci  Am — Jan.  12,  1907.  No. 
81569. 
European. 

The  Foreigners  of  the  Garden  Show. 
Remarks  and  brief  descriptions  of  models 
shown,  especially  the  1907  designs.  1800 
w.  Automobile — Jan.  17,  1907.  No. 
81677. 

Exposition. 

Automobiles  at  the  Leipsic  Show, 
October,  1906  (Die  Leipziger  Krystall- 
palast  Ausstellung  5-14  Oktober,  1906). 
Description  of  automobile  exhibits.  2000 
w.  Zeitschr  d  Mit  Motorwagen  Ver 
No.  19.   Oct.,  1906.   No.  81864  D. 

Garage. 

The  Metropolitan  Garage.  A.  Jordahl. 
Illustrated  description  of  a  reinforced 
concrete  building  being  erected  in  New 
York  City.  1000  w.  Eng  Rec — Jan.  12, 
1907.    No.  81580. 

Horse-Power. 

Variation  in  Horse-Power  Developed 
by  Automobile  Gas  Engines.  A.  E. 
Potter.  Explains  the  meaning  of  horse- 
power and  power  rating.  2500  w.  Sci 
Am  Sup — Jan  26,  1907.    No.  81935. 

Ignition. 

Care  of  the  Ignition  Storage  Battery. 
H.  Gernsback.  Information  in  regard  to 
the  inspection  of  a  new  battery,  how  to 
test  the  cells,  and  matters  relating  to  its 
care.  1000  w.  Automobile — Jan.  3,  1907. 
.No.  81419. 

Lanchester. 

The  Six-Cylinder  Lanchester  Car. 
Illustrated  detailed  description  of  this  28- 
h.  p.  car,  which  differs  in  design  from  the 
majority  of  the  cars  in  use.  1500  w. 
Autocar— Jan.  5,  1907.  Serial.  1st  part. 
No.  81627  A. 

Mercedes. 

The  6-Cylinder  Mercedes  Car.  Illus- 
trated  description  of  an  entirely  new 
model.   1200  w.  Auto  Jour — Jan.  5,  1007. 
No.  81628  A. 
Napier. 

The  40-H.  P.  6-Cylinder  Napier  Car. 
Views  and  description  of  features  of  this 
40-h.  p.  live-axle  chassis.    1200  w.  Auto 
Jour— Jan.  12,  1907.    No.  81726  A. 
Pittler  Transmission. 

The  Pittler  Hydraulic  Transmission  for 
Motor-Cars.  Illustrated  description  of  a 
novel  system.  #  Only  the  general  arrange- 
ment as  applied  to  motor  cars  is  given. 
1600  w.  Motor  Car  Jour — Jan.  5,  1907. 
No.  81625  A. 

We  supply  copies  of  the 
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Pope-Hartford. 

The  25-H.  P.  Pope-Hartford  Petrol 
Car.  Illustrates  and  describes  the  inter- 
esting features  of  this  American  car. 
1200  w.  Auto  Jour — Jan.  19,  1907.  No. 
81971  A. 

Royal  Tourist. 

Royal  Tourist  for  1907.  Illustrates  and 
describes  the  improvements  found  in  the 
1907  model.  2000  w.  Automobile— Jan. 
24,  1907.   No.  81918. 

Small. 

Small  Automobiles  (Die  kleinen 
Motorwagen).  Description,  with  par- 
ticulars and  dimensions  of  31  cars,  of  less 
than  1,500  pounds  weight.  Ills.  8300  w. 
Zeitschr  d  Mit  Motorwagen  Ver — No.  20. 
Oct.,  1906.  No.  81866  D. 
Starter. 

The  Letombe  Self-Starter.  Illustrated 
description  of  the  device  which  obtained 
the  first  award  at  the  recent  trial  in  Paris 
in  connection  with  the  Deutsch  Prize. 
700  w.  Auto  Jour — Jan.  19,  1907.  No. 
8i973  A. 
Starting. 

Compressed  Air  for  Self-Starting  De- 
vices. Charles  B.  Hayward.  General  re- 
marks on  starting  devices  with  an  illus- 
trated description  of  the  device  employed 
on  the  Renault  cars,  which  has  been  re- 
cently improved.  800  w.  Automobile — 
Jan.  3,  1907.  No.  81420. 
Tires. 

What  the  Tire  Makers  Have  to  Offer. 
Describes  the  tire  exhibit  at  the  Amer- 
ican Automobile  Show  of  1907.  2500  w. 
Automobile — Jan.  17,  1907.    No.  81680. 

Touring  Cars. 

The  Thomas  "  Forty "  Touring  Car. 
Illustrated  description  of  the  motor  de- 
sign and  accessories,  the  transmission, 
running  gear,  and  brakes  of  this  new  car. 
2000  w.  Automobile — Jan.  3,  1907.  No. 
81418. 

Transmissions. 

Transmissions.  Brief  illustrated  de- 
scriptions of  new  forms  of  transmission 
gear.  5500  w.  Sci  Am — Jan.  12,  1907. 
No.  81570. 

Wheels. 

Tires,  Patent  Rims,  and  Wheels  at  the 
Salon.  W.  F.  Bradley.  Illustrates  and 
describes  some  of  the  dismountable  rims,, 
and  some  of  the  tires  shown  at  the  Paris 
Salon.  1000  w.  Automobile — Jan.  3, 
1907.  No.  81417. 

COMBUSTION  MOTORS. 

Alcohol. 

Alcohol  Engines  as  a  Future  Power. 
Elihu  Thomson.  Explains  the  fitness  of 
alcohol  for  power  purposes,  showing  that 
its  properties  and  the  conditions  of  use 
are  favorable  to  its  employment.  2000  w. 
Elec  Wld— Jan.  5,  1907.    No.  81499. 

Tax-Free  Alcohol.    Albert  P.  Sy.  A 
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short  review  of  the  alcohol  industry,  giv- 
ing the  text  of  the  new  law  removing  the 
internal  revenue  tax  on  grain'  alcohol. 
4000  w.  Jour  Fr  Inst — Jan.,  1907.  No. 
81905  D. 
Gas  Engines. 

A  Portable  Engine  Worked  on  Suction 
Gas.  Illustrates  and  describes  an  inter- 
esting application  of  the  suction  gas  pro- 
ducer plant,  made  in  Germany.  500  w. 
Engr,  Lond — Jan.  18,  1907,   No.  81995  A. 

The  Buffalo  Gas  Engines.  Illustrates 
and  describes  these  single-acting  tandem 
gas  engines.  2000  w.  Power — Feb.,  1907. 
No.  82013  C. 

1200-Horse-Power  Four-Cylinder  Gas- 
Engine.  Illustrated  description  of  a  gas- 
engine  recently  built  in  England,  for 
direct  coupling  to  a  large  continuous- 
current  generator.  1000  w.  Engng — 
Jan.  11,  1907.   No.  81748  A. 

The  Selection  of  a  Gas  Engine.  A.  S. 
Atkinson.  Discusses  some  points  in  re- 
gard to  the  selection  of  power  boats  and 
the  kind  of  engines  most  suited  for  them. 
2200    w.      Rudder— Jan.,    1907.  No. 

8I37I  c. 
Ignition. 

Gas-Engine  Ignition.  R.  H.  Copmbs. 
The  present  article  considers  primary  * 
batteries,  wet  and  dry;  the  dynamo  and 
magneto;  and  the  storage  battery.  4500 
w.  Rudder — Jan.,  1907.  Serial.  1st  part. 
No.  81372  C. 

Electric  Ignition  for  Two-Cylinder 
Motors  (Die  elektrische  Zundung  be 
Zweizylinder-Motoren).  Josef  Lowy. 
Various  arrangements  of  ignition  appa- 
ratus compared  and  discussed.  Ills.  1300 
w.  Elektrotechnik  und  Maschinenbau — 
Dec.  16,  1906.  No.  81827  D. 
Marine  Engines. 

Explosive  Engines  for  Naval  Purposes. 
Arthur  T.  Chester.  Read  before  the  Soc. 
of  Nav.  Archts.  &  Marine  Engrs.  Con- 
siders the  advantages  and  disadvantages 
of  these  engines  as  applied  to  a  man-of- 
war,  comparing  their  merits  with  high- 
pressure  modern  steam  plants.  4000  w. 
Naut  Gaz — Jan.  17,  1907.  No.  81716. 
Petrol. 

Some  Tests  of  a  Petrol-Engine.  H. 
Topham  and  H.  G.  Tisdall.  A  report  of 
tests  made  to  determine  the  relation  be- 
tween the  rate  of  consumption  of  petrol 
per  brake  h.-p.  in  the  engine  and  the 
character  of  the  spark  used  for  igniting 
the  cylinder  mixture.  2000  w.  Engng — 
Dec.  28,  1906.  No.  81539  A. 
Power. 

Predetermination  of  Maximum  •  Motor 
Power.  R.  Arnoux.  Trans,  from  Bui. 
Off.  de  la  Com.  Tech.  Discusses  methods 
of  determining  as  accurately  as  possible 
the  influence  of  the  factors  that  limit  the 
maximum  power  output  of  the  internal 
combustion  motor.   3500  w.  Automobile 


■ — Jan.  10,  1907.    Serial.    1st  part.  No. 
81617. 
Producer  Gas. 

The    Pressure    Producer    Gas  Plant. 
Illustrates   and   describes   the  principal 
features.    1400  w.    Ry  &  Engng  Rev- 
Jan.  5,  1907.   No.  81468. 
Suction  Gas. 

Trials  of  Suction- Gas  Plants  at  Derby, 

1906.  Abstract  of  a  report  of  these  trials, 
carried  out  under  the  auspices  of  the 
Agricultural  Society  of  England.  4000  w. 
Mech  Engr — Jan.  12,  1907.  Serial.  1st 
part    No.  81730  A. 

Turbines. 

The  Gas  Turbine.  Rene  Armengaud. 
An  illustrated  discussion  of  these  con- 
tinuous combustion  motors,  giving  prac- 
tical results  with  actual  operative  ma- 
chines in  France.  3000  w.  Cassier's  Mag 
—Jan.,  1907.  No.  81781  B. 
Waste  Gases. 

Some  Considerations  Affecting  the 
Application  of  Waste  Gases  for  Power 
Purposes.  F.  E.  Junge.  On  the  utiliza- 
tion of  gas  from  blast  furnaces,  the  pro- 
portion of  power  gas  available  from  coke 
ovens,  natural  gas,  best  disposition  of  sur- 
plus gases,  etc.    6500  w.  Power — Jan., 

1907.  No.  81454  C. 

HEATING  AND  COOLING. 

Boilers. 

Specific  Rating  of  the  Heating  Surface 
of  Heating  Boilers  (Die  Spezifische 
Leistung  der  Heizkessel-Heizflachen) .  G. 
de  Grahl.  Discussion  of  rate  of  evapora- 
tion, steam  and  water  temperatures,  etc., 
observed  in  house-heating  boilers.  Ills. 
5900  w.   Gesundheits  Ingenieure — Nov.  3, 

1906.  No.  81850  D. 
Electric. 

Cooking  by  Electricity.  Putnam  A. 
Bates.  Presents  the  advantages  of  elec- 
tricity for  cooking,  discussing  the  cost, 
and  related  subjects,  giving  an  illustrated 
description  of  the  electric  grill  in  service 
at  the  Waldorf-Astoria.  2500  w.  Elec 
Wld— Jan.  5,  1907.    No.  81504. 

Electric  Heating.    W.  J.  Barr.  Re- 
marks on  recent  progress  in  the  use  of 
electrical    heating   appliances.     800  w. 
,  Elec  Wld— Jan.  5,  1907.    No.  81505. 
Fans. 

The  Fan  and  the  Furnace.  J.  R. 
Cravath.  On  the  use  of  electric  fans  for 
forced  circulation  in  a  hot-air  furnace, 
illustrating  the  arrangement.  600  w. 
Elec  Wld— Jan,  5,  1907.  No.  8i5o6. 

Galvanized  Iron  Work  for  Fan  Sys- 
tems. G.  W.  Frost.  Treats  of  methods 
employed  in  the  construction  of  ducts 
and  flues  used  with  the  fan  systems  of 
heating  and  ventilation,  with  other  de- 
tails.   Ills.   600  w.    Met  Work — Jan.  19, 

1907.  Serial.    1st  part.    No.  81675. 
Hippodrome. 

The  Heating  and  Ventilation  of  the 
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Cleveland  Hippodrome.  Illustrates  and 
describes  an .  interesting  type  of  down- 
ward ventilation  with  an  auxiliary  sys- 
tem of  direct  steam  heating.  2000  w. 
Heat  &  Vent  Mag— Jan.,  1907.  No. 
81792. 
Hot  Water. 

Hot  Water  Heating.  Charles  L.  Hub- 
bard. Explains  the  action  of  this  system, 
direct  heating,  the  capacity  of  a  radiator, 
piping,  etc.,  in  the  present  article.  Ills. 
2000  w.  Met  Work — Jan.  5,  1907.  Serial. 
1st  part.  No.  81393. 
Indirect  Systems. 

Temperatures  for  Testing  Indirect 
Heating  Systems.  W.  W.  Macon.  Read 
before  the  Am.  Soc.  of  Heat.  &  Vent. 
Engrs.  Gives  values  of  temperatures  for 
use  in  testing  such  systems  during  periods 
when  the  zero  weather  conditions,  for 
which  the  system  is  designed,  are  not 
existing.  2800  w.  Met  Work — Jan.  26, 
1907.  Serial.  1st  part.  No.  81922. 
Pipes. 

Standard  Sizes  of  Steam  Pipes.  James 
A.  Donnelly.  A  discussion  of  the  proper 
sizes  of  steam  mains  and  methods  of 
determining  the  velocity,  quantity,  etc. 
Tables  and  formulas.  2000  w.  Heat  & 
Vent  Mag— Jan.,  1907.  No.  81793. 
School  Buildings. 

The  Ventilation  of  School  Buildings. 
Thomas  S.  Ainge.  The  present  article 
considers  the  essentials  of  good  ventila- 
tion and  the  methods  of  securing  them. 
3300  w.  Dom  Engng — Jan.  12,  1907. 
Serial.  1st  part.  No.  81585. 
Shops. 

Heating  System  of  the  Kingsland  Shops 
of  the  Delaware,  Lackawanna  &  Western 
R.  R.  Illustrated  description  of  the  ar- 
rangements for  a  central  station  system 
of  hot-water  circulation,  with  combina- 
tions of  direct  and  indirect  radiation. 
3000  w.  Eng  Rec — Jan.  12,  1907.  No. 
81578. 
Steam. 

Points  on  the  Design  of  a  High-Press- 
ure Superheated  Steam  Heating  System, 
Combined  with  a  Light  and  Power  Plant. 
Frank  Koester.  Outlines  some  of  the 
more  important  points,  as  employed  in 
European  practice,  to  be  taken  into  con- 
sideration in  designing  such  a  plant.  Ills. 
2200  w.  Heat  &  Vent  Mag — Jan.,  1907. 
No.  81794. 
Transmission. 

Calculation  of  Heat  Transmission  in 
Europe  and  the  U.  S.  (Die  Warmetrans- 
missionsberechnung  in  Amerika  und  bei 
tins).  Bronislaw  Biegeleisen.  A  com- 
parison of  the  formulae  emploved  by 
heating  engineers  for  various  buildings. 
Diagrams  and  tables.  Serial.  2  parts. 
6000  w.  Gesundheits  Ingenieure — Nov. 
17  and  24,  1906.    No.  81854  each  D. 
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Valves. 

Steam  Passage  in  Low  Pressure  Steam 
Heating  Valves  (liber  den  Dampfdurch- 
gangdurch  Regulierentile  in  Niederdruck- 
dampfheizungen).  Herr  Zyka.  Ills.  600 
w.  Gesundheits  Ingenieure — Oct.  27,  1906. 
No.  81852  D. 

HYDRAULICS. 
Centrifugal  Pumps. 

Construction  of  Centrifugal  Pumps. 
William  G.  Gass.  Abstract  of  a  paper 
read  before  the  Manchester  Assn.  of 
Engrs.  Divides  centrifugal  pumps  into 
four  general  types,  considering  each  in 
detail.  Ills.  3000  w.  Mech  Engr— Jan. 
5,  1907.    Serial.    1st  part.    No.  81633  A. 

The  Installation  of  Centrifugal  Pumps. 
William  O.  Webber.  Gives  information  in 
regard  to  the  proper  manner  of  install- 
ing centrifugal  pumps,  and  concerning 
their  capabilities.  1500  w.  Eng  News 
—Jan.  10,  1907.   No.  81559. 

Actual  Efficiencies  of  Fans  and  Cen- 
trifugal Pumps.  (Uber  die  Wirkungs- 
grade  von  Ventilatoren  und  Zentrifugal- 
pumpen).  L.  Schiitt.  Discussion  of 
performances.  Diagrams.  2300  w.  Zeit- 
schrift  fur  das  Gesamte  Turbinen- 
wesen — Nov.   10,   1906.     No.  81843  D. 

Centrifugal  Pumps  at  the  Milan  Ex- 
position, 1906.  (Die  Internationale 
Ausstellung  in  Mailand,  1906).  W.  A. 
Mtiller.  Describes  and  illustrates  cen- 
trifugal pumps,  both  direct  and  belt 
driven.  Illus.  2000  w.  Zeitschrift  fiir 
das  Gesamte  Turbinenwesen — Nov.  10, 
1906.  No.  81844  D. 
Electric  Pumping. 

An  Electric  Graving  Dock  Pumping 
Plant  at  Hong  Kong.  Illustrated  de- 
scription of  an  interesting  electrical 
equipment  recently  installed,  including  a 
pair  of  motor  driven  twin  parallel  pumps 
of  the  hirizontal  type,  a  vertical  electric 
centrifugal  pump,  and  an  electrical  air 
pump,  for  exhausting  the  air  from  the 
two  main  pumps.  600  w.  Int  Marine 
Engng— Feb.,  1907.  No.  81760  C. 
Pump  Valves. 

Pump  Discharge  Valves.  (Versuche 
zur  Bestimmung  der  ausflusziffer  bei 
Pumpenventilen).  R.  Baumann  and  L. 
Klein.  Efficiency  of  various  proportions 
for  pump  discharge  valves  is  treated  in 
detail.  Illus.  4500  w.  Zeitschrift  Des 
Vereines  Deutsches  Ingenieure — Dec. 
29,  1906.    No.  81839  E>. 

MACHINE  WORKS  AND  FOUNDRIES. 
Boilers. 

How  to  Lay  Out  a  Tubular  Boiler.  H. 
S.  Jeffery.  Gives  a  description,  as  com- 
plete as  possible,  of  the  lay  out  of  an 
ordinary  tubular  boiler,  using  several 
different  formulae  to  show  how  each 
joint  is  found.  3000  w.  Boiler  Maker — 
Jan.,  1907.    Serial.    1st  part.   No.  81353. 
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Boiler  Works. 

Muskegon  Boiler  Works.    Brief  illus- 
trated  description   of   boiler   shops  in 
Michigan.    800  w.    Boiler  Maker — Jan., 
1907.    No.  81351. 
Car  Axles. 

The  Art  of  Manufacture  of  Railway- 
Car  Axles.  Henrik  V.  von  Z.  Loss.  Des- 
cribes the  method  used  in  making  the 
standard  axle  of  the  present,  and  their 
tools,  enumerating  the  objections  to  the 
method  and  steps  taken  to  overcome  the 
difficulties.  Ills.  7000  w.  Jour  Fr  Inst 
Jan.,  1907.  No.  81902  D. 
Castings. 

An  Interesting  Process  for  Avoiding 
Sponginess  in  Heavy  Steel  Castings. 
Illustrated  description  of  a  process  based 
upon  the  use  of  a  deadhead  or  sullage 
piece,  which  is  employed  successfully  at 
the  ^  Gutehoffnungschiitte  works  for 
castings  weighing  up  to  60  tons.  1000  w. 
Sci  Am — Jan.  15,  1907.    No.  81379. 

Making  Unusual  Castings.  Walter  J. 
May.  Suggestions  for  successful  work 
in  various  kinds  of  castings.  1.400  w. 
Prac  Engr — Jan.  11,  1907.    No.  81728  A. 

The  Production  of  Malleable  Castings 
and  Their  Application  in  Machine  Con- 
struction. Dr.  Richard  Moldenke.  Sum- 
marizes the  process  of  making  malleable 
cast  iron  and  states  precautions  neces- 
sary to  secure  satisfactory  results.  2200 
w.  Cassier's  Mag — Jan.,  1907.  No. 
81783  B. 
Chasing. 

The  Hartness  Turret  Chasing  Tool. 
Illustrates  and  describes  an  automatic 
turret  screw  chasing  tool  for  use  on  the 
flat  turret  lathe.  1200  w.  Ir  Age — Jan. 
31,  1907.    No.  82014. 

Cutting  Metals. 

The  Art  of  Cutting  Metals.  Discus- 

,  sion  of  the  paper  by  F.  W.  Taylor,  on 
the  above  subject.  6000  w.  Pro  Am  Soc 
of  Mech  Engrs — Jan.,  1907.    No.  81389. 

Cylinders. 

Air-Cooled  Gas-Engine  Cylinder  Con- 
struction. Hugh  Dolnar.  Remarks  on 
the  earliest  efforts  to  cool  the  cylinders, 
and  illustrates  and  describes  the  practice 
of  the  Corbin  automobile  shops,  New 
Britain,  Conn.  2000  w.  Am  Mach — Vol. 
30.    No.  2.    No.  81552. 

Patternmaking  and  Molding  of  Air- 
Cooled  Gas-Engine  Cylinders.  E.  F. 
Lake.  Illustrated  description  of  methods 
for  the  different  styles.  3000  w.  Am 
Mach— Vol.  30.  No.  1.  No.  81482. 
Drilling. 

A  32-Spindie  Ring  Drilling  Machine. 
Hugh  Dolnar.  Half-tone  and  construction 
drawing,  with  description.    1000  w.  Am 
Mach— Vol.  30.    No.  1.    No.  81486. 
Electric  Driving. 

An  Electrically-Driven  Cycle  Factory. 
Describes  the  electrical  equipment  of  a 


factory  in  Birmingham,  Eng.,  where 
sheet  steel  has  entirely  displaced  cast- 
ings,' and  the  operations  necessary  for  the 
transformation  of  blanks  into  the  de- 
sired forms  are  carried  out  chiefly  in 
presses;  the  process  is  explained.  1400 
w.  Engr,  Lond — Jan..  11,  1907.  Serial. 
1st  part.   No.  81752  A. 

Electric  Furnace. 

Electrically  Heated  Annealing  and 
Llardening  Furnace.  Illustrated  de- 
scription of  a  German  furnace  which 
assures  perfect  control  of  temperature. 
900  w.  Am  Mach — Vol.  30.  No.  1.  No. 
81481. 

Equipment. 

A  Model  Electrical  Machine  Shop 
Equipment.  F.  M.  Feiker.  Illustrated 
description  of  new  shops  in  Atlanta,  Ga., 
showing  the  adaptation  of  the  electric 
motor  to  machine-tool  work.  2200  w. 
Elec  Rev,  N  Y — Jan.  12,  1907.  No. 
81594. 

Factory. 

The  U.  S.  Naval  Gun  Factory  at  Wash- 
ington, D.  C.  H.  J.  Kennedy.  Gives  the 
history  and  an  illustrated  description  of 
these  works  and  their  equipment.  6000 
w.  Am  Mach — Vol.  30.  No.  3.  Serial. 
1st  part.  No.  81665. 
Foundry. 

Foundry  Mixtures.  Bradley  Stough- 
ton.  Read  before  the  Pittsburg  Found. 
Assn.  Considers  the  difference  between 
iron  and  steel  castings,  shrinkage,  poros- 
ity, workability,  strength,  etc.  Ills.  3000 
w.  Foundry — Jan.,  1907.    No.  81390. 

Galvanizing. 

Cold  Galvanizing  for  Iron  and  Steel. 
A.  Frederick  Collins.  States  the  ad- 
vantages and  cost  as  compared  with 
the  hot  process.  1000  w.  Sci  Am — Jan. 
26,  1907.    No.  81928. 

Gear  Cutters. 

Making  Small  Relieved  Gear  Cutters 
in  the  Sloan  &  Chace  Shops.  Illustrates 
and  describes  the  methods  used  in  these 
shops.  3000  w.  Mach,  N  Y — Jan.,  1907. 
No.  81413  C. 

A  European  Bevel  Gear  Generating 
Machine.  Illustrates  and  describes  a 
bevel  gear  planing  machine  built  at  Mul- 
house,  Alsace,  which  shows  features  of 
considerable  interest.  1600  w.  Mach, 
N  Y— -Jan.,  1907.    No.  81414  C. 

Gears. 

A  Skew  Bevel  Gear  Model.  John  F. 
Arthur.  Gives  model  and  description. 
1200  w.  Mach,  N  Y— -Jan.,  1907.  No. 
8T412  C. 

Design  of  an  All  Gear  Drive  for  a 
Lathe  or  Similar  Tool.  W.  S.  Gille. 
Presents  a  solution  of  a  typical  example. 
Ills.  1400  w.  Sib  Jour  of  Engng — Jan., 
1907.  No.  81915  C. 
Grinder. 

The   Dahl  Automatic   Drill  Grinder. 
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An  illustrated  description  of  an  auto- 
matic machine  for  sharpening  twist  drills. 
1000  w.  Ir  Age — Jan.  10,  1907.  No.  81513. 

Hardening. 

The  Hardening  of  Steel  in  an  Elec- 
trically Heated  Bath.  Brief  illustrated 
description  of  an  electrically  heated  fur- 
nace for  hardening  and  annealing  steel, 
giving  some  of  the  results.  1000  w.  Ir 
Age— Jan.  3,  1907.    No.  81363. 

Ideals. 

Machine  Shop  Ideals  in  Foundry  Op- 
eration. W.  W.  McCarter.  Discusses 
economy  in  foundry  practice  and  gives 
suggestions  helpful  in  modernizing  an 
old-fashioned  plant.  3000  w.  Engineer- 
ing Magazine— Feb.,  1907.    No.  81893  B. 

Inspection. 

The  Relation  of  Inspection  to  Money- 
Making  Shop  Management.  A.  D.  Wilt, 
Jr.  An  explanation  of  the  possibilities 
of  a  well-planned  system  of  inspection, 
what  it  aims  to  accomplish,  and  some 
plans  of  inspection.  5000  w.  Engineer- 
ing Magazine — Feb.,  1907.    No.  81895  B. 

Jig. 

A  Boring  and  Drilling  Jig  and  Its 
Operations.    H.  F.  Noyes.  Illustrated 
description.    500  w.   Am  Mach — Vol.  30. 
No.  1.   No.  81487. 
Lathes. 

Driving- Wheel  Tire  Lathe.  Illustrated 
description  of  a  heavy  chucking  lathe  for 
driving  wheels,  having  a  capacity  of  from 
six  to  ten  pairs  of  tires  per  ten-hour  day. 
1200  w.  Engr,  Lond — Dec.  28,  1906. 
No.  81548  A. 

Fly- Wheel  Boring,  Turning,  and  Bos- 
sing Lathe.  Illustration  and  brief  de- 
scription of  a  lathe  for  dealing  with  gas- 
engine  and  other  fly-wheels,  capable  of 
finishing  a  fly-wheel  at  one  setting,  six 
tools  being  in  operation  at  once.  500  w. 
Engr,  Lond— Jan.  11,  1907.  No.  81755  A. 
Locomotive  Works. 

The  Locomotive  Works  of  Beyer,  Pea- 
cock, and  Co.,  Limited.  An  illustrated 
article  giving  the  history  of  the  develop- 
ment of  these  English  works.  2700  w. 
Engng — Jan.  4,^  1907.  Serial.  1st  part. 
No.  81648  A. 
Machine  Tools. 

Some  Early  Continental  Machine  Tools. 
Drawings  and  descriptions  which  illus- 
trate the  early  history  of  the  art  of  ma- 
chine tool  making  on  the  Continent.  2200 
w.  Engr,  Lond — Jan.  4,  1907.  No. 
81655  A. 
Malleable  Castings. 

Reverberatory  Furnace  for  the  Pro- 
duction of  Malleable  Castings.  (Die 
Verwendung  des  Flammofens  in  der 
Giesserei,  jnsbesondere  zur  Schmelzung 
von  schmiedbarem  Guss).  Geilenkir- 
chen-Horde.  Description  of  various 
forms  of  furnace  used  in  England,  Ger- 
many and  the  If.  S..    Illus.    Serial.  3 


parts.    7400  w.    Stahl  und  Eisen — Jan. 
2,  9  and  16,  1907.    No.  81808  each  D. 
Milling  Machinery. 

Up-to-Date  Milling  Machinery.  A. 
Bryant  Symons.  Information  concerning 
recent  practice.  Ills.  1600  w.  Prac 
Engr — Jan.  4,  1907.  Serial,  ist.  part. 
No.  81630  A. 

The  Kennedy  Universal  Plate  Mill. 
Illustrates  and  describes  a  universal  mill, 
embodying  a  number  of  new  devices,  re- 
cently installed  at  Johnstown,  Pa.  800 
w.    Ir  Age— Jan.  3,  1907.    No.  81361. 

An  Extra-Heavy  Slab-Milling  Ma- 
chine. Illustrates  and  describes  a  milling 
machine  of  great  weight  and  power,  and 
of  somewhat  novel  design.  1000  w.  Am 
Mach— Vol.  30.  No.  2.  No.  81553. 
Molding. 

Twelve  Lessons  on  Raking  Moldings. 
William  Neubecker.  The  first  of  a  series 
of  twelve  articles  describing  the  method 
of  developing  the  various  raking  mold- 
ings arising  in  practical  work.  Ills.  800 
w.  Met  Work — Jan.  5,  1907.  Serial. 
1st  part.    No.  81395. 

Molding  a  Toggle  Press  Body  in  Green 
Sand.  R.  H.  Palmer.  Illustrated  de- 
tailed description  of  the  making  of  a 
casting  requiring  30,000  pounds  of  iron 
to  pour  it.  2500  w.  Am  Mach— Vol.  30. 
No.  5.    No.  82018. 

Molding  Cast  Steel  Truck  Bolsters.  H. 
J.  McCaslin.    Drawings  and  description 
of  method  used.  2400  w.  Foundry — Jan., 
1907.    No.  81392. 
Molding  Machine. 

The  Gravity  Molding  Machine.  A  new 
type  of  molding  machine,  which  accom- 
plishes the  ramming  of  the  mold  by  gra- 
vity, is  illustrated  and  described.  800  w. 
Ir  Age — Jan.  10,  1907.  No.  81514. 
Patterns. 

The  Development  of  a  Screw  Propeller 
from  the  Patternmakers  Standpoint. 
Carl  H.  Clark.  Considers  the  develop- 
ment of  the  propeller  blade  from  the 
known  dimensions  and  the  putting  it  into 
such  shape  that  the  pattern  may  be  made 
from  it.  Ills.  1800  w.  Foundry — Jan., 
1907.  No.  81391. 
Power. 

The  Choice  of  Motive  Power  for  the 
Workshop.  R.  E.  Mathot.  This  second 
article  gives  a  study  of  the  comparative 
running  costs  of  steam,  gas,  and  oil  en- 
gines under  operative  conditions.  3500 
w.  Engineering  Magazine — Feb.,  1907. 
No.  81896  B. 
Profit-Making. 

Profit  Making  in  Shop  and  Factory 
Management.  C.  U.  Carpenter.  This 
second  article  of  a  series  deals  with  the 
practical  working  of  the  committee  sys- 
tem showing  its  success.  5000  w.  En- 
gineering Magazine — Feb.,  1907.  No. 
81891  B. 


We  supply  copies  of  these  articles.    See  page  ppp. 
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Shops. 

The  Ferracute  Machine  Company's 
Plant.  Illustrated  description  of  fine 
modern  machine  works  of  fireproof  con- 
struction recently  completed  at  Bridgeton, 
N.  J.  3500  w.  Ir  Age— Jan.  24,  1907. 
No.  81764. 

The  Fulton  Foundry  and  Machine 
Works.  Illustrated  description  of  new 
shops  at  Kirkwood,  Ga.,  which  are  mod- 
ern in  construction  and  equipment.  2000 
w.   Ir  Age— Jan.  10,  1907.  No.  815 15. 

The  Works  of  the  Western  Electric 
Company  of  America..  Illustrated  de- 
tailed description  of  the  Hawthorne 
shops,  near  Chicago,  where  dynamos  and 
motors  of  all  sizes,  electrical  machinery 
in  general,  telephones,  electric  light  appa- 
ratus, electric  cables  and  other  specialties 
are  made.  2700  w.  Engr,  Lond — Dec.  28, 
1906.    No.  81542  A. 

Shrinkage. 

A  Universal  Shrink  Rule.  F.  W.  Bar- 
rows. Describes  this  new  shrink  rule, 
explaining  its  use.  Ills.  2000  w.  Am 
Mach— Vol.  30.    No.  1.   No.  81484. 

Standards. 

Errors  in  and  Limits  of  Workmanship. 
Conclusions  from  two  comprehensive  re- 
ports of  the  British  Engineering  Stand- 
ards Committee.  1200  w.  Am  Mach — 
Vol.  30.  No.  1.   No.  81485. 

Tempering. 

Tempering  Steel  with  Cyanide— Some 
Results  Obtained  by  Its  Use,  and '  Some 
Instances  Where  It  Should  Not  Be  Em- 
ployed. E.  R.  Markham.  1200  w.  Am 
Mach— Vol.  30.    No.  2.    No.  81554. 

Thread  Tools. 

Thread-Cutting  Tools — Methods  of 
Making  and  Using.  R.  A.  Almond. 
Illustrates  and  describes  holders  and  fix-* 
tures  for  single-pointed  thread  tools  and 
chasers,  grinding  and  shaping  devices,  etc. 
3200  w.  Am  Mach— Vol.  30.  No.  1.  No. 
81483. 

Trucks. 

Steel  Truck  Construction  and  History 
of  Steel.  W.  E.  Symons.  Briefly  reviews 
the  iron  and  steel  industry,  explaining  the 
various  processes  for  making  steel,  trac- 
ing historically  the  evolution  of  trucks 
and  giving  much  related  information. 
General  discussion.  Ills.  10000  w.  Pro 
S  &  S-W  Ry  Club— Nov.,  1906.  No. 
81777  E. 
Wheels. 

Weldless  Pressed  Spoke  Car  Wheels 
(Nahtlos  gepresste  Speichenrader  fur 
Eisenbahnf  ahrzeuge,  System  Ehrhardt ; 
ihre  Herstellung  und  ihre  Eigenschaften 
im  Vergleich  zu  gewalzten  Schreiben- 
radern  und  geschweissten  Speichen- 
radern).  D.  von  Hippel.  Method  of 
manufacture  described,  and  performance 
in  service  compared  with  other  kinds. 
Ills.   3500  w.   Glaser's  Annalen — Dec.  15, 


1906.   No.  S1817  D. 
Wire. 

Wire  Drawing:  The  Second  Step  in  a 
Useful  Art.  W.  W.  Gibbs.  An  account 
of  the  invention  of  the  multiple  die  sys- 
tem. Ills.  5500  w.  Ir  Age— Jan.  3,  1907. 
No.  81364. 
Works. 

The  Laying  Out  of  New  Works.  Con- 
siders the  general  principles  to  be  ob- 
served in  laying  out  up-to-date  works. 
The  site,  buildings,  power,  lighting,  heat- 
ing and  ventilation,  driving  and  arrange- 
ment of  machinery,  handling  of  material, 
etc.,  are  discussed.  Ills.  4000  w.  Engr, 
Lond — Jan.  18,  1907.  Serial.  1st  part. 
No.  81990  A. 

MATERIALS  OF  CONSTRUCTION. 

Electric  Machinery. 

Materials  for  Electric  Machinery.  J. 
Epstein.  Read  before  the  Inst,  of  Elec. 
Engrs.  Information  concerning  the  selec- 
tion and  testing  of  materials  for  the  con- 
struction of  electric  machinery,  and  of 
the  complete  electric  machines.  6000  w. 
Engng — Jan.  19,  1907.  Serial.  1st  part. 
No.  82001  A. 

Finish. 

The  Production  of  the  Bower-Barff 
Finish.  An  illustrated  detailed  descrip- 
tion of  this  black  finish  for  iron  and  steel 
and  its  modifications,  giving  cost.  3000 
w.  Brass  Wld — Jan.,  1907.  No.  81937. 
Steel. 

Brittleness  of  Mild  Steel.  Abstract  of 
a  report  by  C.  E.  Stromeyer,  to  the  Man- 
chester Steam  Users'  Assn.  Discusses 
the  cause  of  brittleness,  the  effect  of 
treatment,  etc.  2000  w.  Sci  Am  Sup — 
Jan.  12,  1907.    No.  81571. 

MEASUREMENT. 

Diagrams. 

Straight  Line  Expansion  Diagrams. 
An  explanation  of  the  method  of  laying 
out  expansion  curves,  and  straight-line 
diagrams.  2000  w.  Power — Jan.,  1907. 
No.  81463  C. 

A  Study  of  the  Zeuner  Slide-Valve 
Diagram.     E.   S.   Hawkins.  Considers 
Zeuner's   diagram   in   detail.     3000  w. 
Power — Jan.,  1907.    No.  81456  C. 
Dynamometer. 

Modern  Water-Wheel  Testing.  Brief 
illustrated  description  of  the  Alden  Ab- 
sorption Dynamometer  for  testing  wheels 
of  large  powers,  and  its  use.  1500  w. 
Jour  Worcester  Poly  Inst — Jan.,  1907. 
No.  81778  C. 
Kinematic  Apparatus. 

Newman's  Kinematic  Apparatus  for  the 
Study  of  Mechanism.  Illustrates  and  de- 
scribes apparatus  designed  to  facilitate 
the  investigation  and  illustrate  the  prop- 
erties of  valve  gears,  straight-line  mo- 
tions, etc.  2500  w.  -  Engng — Dec.  28, 
1906.    No.  81534  A. 
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Pyrometer. 

Uehling  Pyrometer  Improvement.  Il- 
lustrates and  describes  the  development  of 
a  multiple  recording  pneumatic  pyrome- 
ter. 1200  w.  Ir  Age — Jan.  10,  1907.  No. 
81516. 

Strobograph. 

The  Strobograph,  an  Apparatus  for 
Tracing  the  Curves  due  to  Periodic  Oscil- 
lations (Der  Strobograph,  eine  Vorricht- 
ung  zum  Aufzeichnen  von  Pendeldia- 
grammen).  G.  Wagner.  Description  of  a 
device  for  photographing  the  periodic 
changes  of  harmonic  vibrations.  Ills. 
3300  w.  Zeitschrift  Des  Vereines 
Deutscher  Ingenieure — Dec.  8,  1906.  No. 
81826  D. 

POWER  AND  TRANSMISSION. 

Air  Compressors. 

Theory  of  Operation  of  Air  Com- 
pressors (Die  Wirkungsweise  der  Press- 
luftpumpen).  L.  Darapsky  and  F.  Schu- 
bert. Comprehensive  discussion.  Ills. 
Serial.  2  parts.  6600  w.  Zeitschrift  Des 
Vereines  Deutscher  Ingenieure — Dec.  22 
and  29,  1906.    No.  81 831  each  D. 

Clearance  in  a  Compressor,  and  Its 
Relation  to  Volumetric  Efficiency.  D.  W. 
Hering.  A  mathematical  discussion. 
1500  w.  Compressed  Air — Jan.,  1907. 
Serial.   1st  part.   No.  81791. 

Belts. 

Shop  Belting  Practice  on  the  Santa  Fe. 
Gives  the  specifications  and  repairmen's 
rules  and  instructions  drawn  up  by  Mr. 
H.  Emerson,  which  have  given  great  im- 
provement in  shop  belting  practice.  Ills. 
3000  w.  R  R  Gaz — Jan.  25,  1907.  No. 
81923. 
Clutches. 

The  Principles  of  Friction  Clutches. 
Herbert  Aughtie.  An  analysis  of  the 
forces  of  action.  1500  w.  Mech  Engr — 
Dec.  29,  1906.  Serial.  1st  part.  No. 
81521  A. 

Coal  Hoist. 

A  40-Ton  Hydraulic  Coal  Hoist.  Illus- 
trated description  of  a  hoist  for  the  new 
docks  at  Middlesbrough.  500  w.  Engr, 
Lond — Jan.  4,  1907.   No.  81 661  A. 

Coolers. 

The  Antecooler,  the  Intercooler,  and 
the  Aftercooler.  Frank  Richards.  Pre- 
sents the  advantages  gained  by  the  use  of 
the  intercooler.  1800  w.  Compressed 
Air — Jan.,  IQ07.  No.  81790. 
Cost. 

A  Comparison  of  the  Cost  of  Power 
as  Generated  by  Different  Types  of  Steam 
Engines.  W.  M.  Wilson.  An  endeavor 
to  determine  the  relative  merits  of  differ- 
ent types  of  engines  under  different 
assumed  conditions.  3500  w.  Power — 
Jan.,  1907.  No.  81455  C. 

See  also  Street  Railways. 
Cranes. 

Modern  Harbor  Cranes.    Brief  illus- 


trated descriptions  of  types  built  #  in 
Europe,  and  their  methods  of  operation. 
800  w.    Elec  Wld— Jan.  26,  1907.  No. 

8i943. 
Electric. 

The  Dunston-on-Tyne  Flour  Mill.  Il- 
lustrated   description   of   the  electrical 
working  of  a  large  flour  mill.    2200  w. 
Elect'n,  Lond— Jan.  4,  1907.  No.  81642  A. 
Elevator. 

The  Hydraulic  Elevator.  William  Bax- 
ter, Jr.  Gives  comparison  of  the  "push- 
ing" and  "pulling"  types  of  horizontal- 
cylinder  machines,  describing  the  general 
arrangements  of  low-pressure  systems. 
Ills.  3000  w.  Power — Feb.,  1907.  No. 
82012  C. 

Defective  and  Dangerous  Features  in 
Elevator  Operation.  Reginald  Pelham 
Bolton.  Calls  attention  to  features  need- 
ing correction  to  assure  greater  safety 
and  improved  service.  1500  w.  Engi- 
neering Magazine — Feb.,  1907.  No. 
81894  B. 
Handling. 

Handling  Equipment  for  Structural 
Plants.  George  P.  Thomas.  Illustrates 
and  describes  hoists,  cranes  and  like  ma- 
chinery designed  for  this  work.  2000  w- 
Ir  Age — Jan.  24,  1907.  No.  81765. 
Niagara. 

Niagara  Power  at  the  Lackawanna 
Steel  Plant.  John  C.  Parker.  Brief 
illustrated  description  of  the  installation 
for  transforming  and  distributing  this 
power  in  the  West  Seneca  works,  with 
discussion  of  certain  features.  3500  w. 
Elec  Jour— Jan.,  1907.    No.  81787. 

Power  Extensions  at  Niagara.  Illus- 
trates and  describes  the  recent  develop- 
ments of  the  oldest  power  concern  at 
Niagara — the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  Co.  1500  w. 
Engr,  Lond — Jan.  4,  1907.  No.  81657  A. 
Power  Plant. 

Power  Plant  of  the  American  Museum 
of  Natural  History,  New  York.  Illus- 
trated detailed  description  of  a  plant  of 
unusual  interest,  which  will  also  be  sus- 
ceptible of  utilization  for  exhibition  pur- 
poses. 2500  w.  Eng  Rec — Jan.  19,  1907. 
No.  81721. 

The  United  States  Bureau  of  Engra^ 
ing  and  Printing.  Charles  A.  Blatchley. 
An  illustrated  detailed  description  of  its 
power  plant  and  mechanical  equipment. 
4500  w.  Ir  Age — Jan.  3,  1907.  No.  81366. 

The  Power  Plant  of  the  Metropolitan 
Life  Building,  New  York.  Illustrates 
and  describes  a  new  plant  designed  to 
furnish  heat,  light,  and  power  for  use  of 
the  largest  office-buildings  in  the  world. 
There  is  a  boiler  plant  of  nearly  2,300 
h.-p.,  an  electrical  equipment  of  1,100 
k.  w.  capacity,  the  machinery  for  44 
high-pressure  elevators,  and  heating, 
ventilating,  and  other  auxiliary  appara- 
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tus.  Illus.  4000  w.  Eng  Rec — Jan.  26, 
1907.    No.  81949. 

Power  Plant  of  the  Kingsland  Shops 
of  the  Delaware,  Lackawanna  &  Western 
R.  R.  Illustrated  detailed  description  of 
the  power  house,  coal  and  ash  handling 
systems,  and  underground  smoke  flue 
construction,  the  steam  generating,  elec- 
trical, and  air  compressor  equipment,  etc. 
7000  w.  Eng  Rec — Jan.  5,  1907.  No. 
81492. 

The  Steam  Plant  of  the  Wood  Worsted 
Mill.  Illustrated  detailed  description  of 
a  plant  for  a  very  large  textile  mill  in 
Massachusetts,  discussing  the  relation  of 
heat  used  for  power  production  to  that 
used  for  heating  and  mill  processes. 
4000  w.  Power — Feb.,  1907.  No.  82010  C. 

The  Planning  and  Construction  of  the 
Power  Plant.  A.  E.  Dixon.  The  seventh 
article  of  this  series  deals  with  gas 
engines  and  gas  generators  and  their 
applications  to  large  installations.  Ills. 
3000  w.  Engineering  Magazine — Feb., 
1907.  No.  81892  B. 
Rope  Drives. 

Rope  Drives — Various  Methods  of  Ar- 
ranging Ropes  on  the  Sheaves.  R.  Hoyt. 
Different  systems  are  briefly  discussed. 
1200  w.  Power — Jan.,  1907.  No.  81458  C. 

Horsepower  Transmissible  by  Manila 
Ropes.  Frank  Wackermann.  Gives  a 
table  of  horsepower  transmitted  by  manila 
ropes,  considering  the  effects  of  centri- 
fugal force,  so  that  the  tension  is  con- 
stant at  all  speeds,  and  the  tension  on  the 
slack  side.  1000  w.  Ir  Age — Jan.  17, 
1907.  No.  81664. 
Rope-Way. 

Aerial  Rope- Way  in  Argentina.  An 
account  of  a  rope-way  constructed  under 
great  difficulties,  in  the  Andes,  for  the 
purpose  of  developing  valuable  mines. 
1000  w.  Engr,  Lond — Dec.  28,  1906.  No. 
81546  A. 
Timber  Conveyor. 

Apparatus  for  Conveying  and  Piling 
Timber.  Illustrated  description  of  a 
special  type  of  conveyor  for  unloading 
timber  rapidly.  800  w.  Engr,  Lond — 
Jan.  18,  1907.  No.  81994  A. 
Turbines. 

Turbine  Installation  at  Munich  (Die 
Turbinenahlage  der  Isarwerke  bei  Miin- 
chen).  Andreas  Stamm.  Water-power 
turbines  driving  electric  generators  at 
the  "Isarwerke."  Ills.  Serial.  2  parts. 
1700  w.  Zeitschrift  fur  das  Gesamte  Tur- 
binenwesen — Dec.  20,  1906,  and  Jan.  10, 
1907.   No.  81848  each  D. 

Fink#  Method  of  Turbine  Regulation 
(Regulierwiderstand  bei  Finkscher  Tur- 
binenregulierung).  R.  Camerer.  Mode 
of  controlling  water  turbines  described 
and  discussed.  Ills.  1400  w.  Zeitschrift 
Des  Vereines  Deutscher  Ingenieure — 
Dec.  15,  1906.    No.  81828  D. 

We  supply  co.pies  of  the 
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STEAM  ENGINEERING. 
Auxiliaries. 

Boiler  Auxiliaries.    Illustrates  and  de- 
scribes  safety   devices   and  regulators, 
considering  their  care.    6000  w.  Engr, 
U  S  A— Jan.  1,  1907.   No.  81428  C. 
Boilers. 

Care  and  Management  of  Boilers.  I. 
Deterioration  of  Boilers.  E.  S.  Hawkins. 
Considers  corrosion,  overheating,  scale, 
grooving,  etc.  II.  Routine  of  the  Boiler 
Room.  A.  J.  Albright.  Discusses 
methods  of  caring  for,  cleaning,  repairing, 
firing,  and  operating  boilers.  6200  w. 
Engr,  U  S  A— Jan.  1,  1907.   No.  81436  C. 

Boiler  Installation  at  the  Nuremberg 
1906  Exposition.  (Die  Dampfkesselan- 
large  in  der  Bayerischen  Jubilaums  Lan- 
desausstellung  Niirnberg  1906).  J 
Schmidt.  Detailed  description  of  boiler 
plant.  Illus.  Serial.  2  parts.  5900  w. 
Elektrotechnik  und  Maschinenbau — Nov. 
18  and  25,  1906.    No.  81819  each  D. 

Classification  of  Boilers.  Illustrates 
and  describes  various  constructions  and 
types,  stating  the  advantages  of  each. 
3000  w.  Engr,  U  S  A— Jan.  1,  1907.  No. 
81423  C. 

Details  of  Boiler  Construction.  Dis- 
cusses the  materials  suitable  for  use, 
form,  proportion  and  arrangement  of 
parts.  8000  w.  Engr,  U  S  A — Jan.  1, 
1907.    No.  81425  C. 

Power  of  Boilers.  Considers  the  mean- 
ing of  power  in  relation  to  boilers,  the 
horse-power  rating,  rate  of  evaporation 
for  a  given  power,  etc.  3000  w.  Engr, 
U  S  A— Jan.  1,  1907.   No.  81424  C. 

Water-Tube  Boilers.  Brief  illustrated 
descriptions  of  many  types.  17000  w. 
Engr,  U  S  A — Jan.  1,  1907.   No.  81426  C. 

Principles  of  the  Steam  Boiler.  Judson 
H.  Boughton.  Explains  the  purpose  of 
the  boiler,  the  properties  of  steam,  and 
the  energy  handled.  1500  w.  Engr,  U 
S  A — Jan.  1,  1907.    No.  81421  C. 

Proportions  of  Scotch  Boilers.  Carl 
H.  Clark.  Information  concerning  tie 
proper  size  and  design  of  'a  boiler  for 
any  given  purpose.  1400  w.  Boiler 
Maker — Jan.,  1907.    No.  81352. 

Special  Types  of  Fire-Tube  Boilers. 
Brief  illustrated  descriptions  of  many 
types.  2000  w.  Engr,  U  S  A — Jan.  I, 
1907.   No.  81427  C. 

Chimneys. 

Chimney  Design.    Considers  types  of 
chimney,   their   construction   and  draft 
power.    3300  w.    Engr,  U  S  A — Jan.  1, 
1907.    No.  81433  C. 
Condenser. . 

The  Barometric  Condenser.  An  ex- 
planation of  its  principles  and  of  where 
the  energy  comes  from,  with  illustrated 
descriptions  of  simpler  types.  3300  w. 
Power — Jan.,  1907.  Serial.  1st  part. 
No.  81453  C. 
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MECHANICAL  ENGINEERING. 


Draft. 

Mechanical  Draft  Systems.  Explains 
the  principles  and  advantages  of  arti- 
ficial draft,  giving  illustrated  description 
of  details  of  installations.  2000  w.  Engr, 
U  S  A— Jan.  1,  1907.  No.  81434  C. 
Economy. 

Fuel  Economy.  H.  B.  Maxwell.  '  Re- 
marks on  points  to  be  considered  to 
secure  economy  with  a  modern  steam 
plant.  1500  w.  Elect'n,  Lond — Dec.  28, 
1906.    No.  81531  A. 

See     also     Electrical  Engineering, 
Generating  Stations. 
Engines. 

Engines  with  Lentz  Valves  for  the 
Steamship  "  Ranee."  This  cargo-boat 
was  fitted  with  superheated-steam  and 
poppet-valve  engines  and  the  results  ob- 
tained compared  with  a  sister  ship,  the 
Garonne,  fitted  with  ordinary  type  of 
engine,  without  superheater.  Ills.  1500 
w.  Engng— Jan.  18,  1907.  No.  81998  A. 
Fuels. 

,  Burning  Bituminous  Slack  and  Lig- 
nites. George  P.  Hutchins.  Discusses 
the  waste  from  firing  soft  coals  by  hand, 
and  aims  to  show  that  mechanical  stokers 
provide  an  efficient  method  of  burning 
cheap  fuels,  and  that  the  saving  effected 
will  quickly  pay  for  the  expense  of  in- 
stallation. Ills.  2500  w.  Elec  Wld — Jan. 
5,  1907.  No.  81511. 
Furnaces. 

Proportions  and  Details  of  Furnaces 
and  Grates.  Explains  the  chemical  pro- 
cess of  combustion,  calorimeters,  smoke 
consuming  devices,  etc.  Ills.  3000  w. 
Engr,  U  S  A— Jan.  1,  1907.  No.  81430  C, 
Special  Furnaces  and  Grates.  Illus- 
trated descriptions  of  several  special  sys- 
tems are  given,  and  of  some  refractory 
materials  for  furnace  linings.  7500  w. 
Engr,  U  S  A— Jan.  1,  1907.   No.  81431  G 

Generation. 

Generation  of  Steam.  An  illustrated 
article  considering  the  principles  govern- 
ing the  application  of  heat  to  the  evapora- 
tion of  water,  and  related  matters.  2000 
w.  Engr,  U  S  A — Jan.  1,  1907.  No. 
81422  C. 

Indicator. 

The  Continuous  Indicator  for  Rolling- 
Mill  Engine  Work.  Robert  L.  Streeter. 
Considers  the  points  a  good  indicator 
should  possess  for  this  work,  and  the 
use  of  the  continuous  indicator,  giving 
diagrams.  2500  w.  Power — Jan.  1,  1907. 
No.  81457  C. 

Oily  Waters. 

Oily  Waters  arid  Their  Treatment. 
Albert  A.  Cary.  Considers  methods  of 
separating  oil  from  the  steam  and  from 
the  water  of  condensation.  Ills.  3000  w. 
Heat  &  Vent  Mag — Jan.,  1907.  No.  81795. 

Packing. 

Fitting  the  High-Pressure  Cylinder  of 


an  American  Ball  Engine  with  a  Special 
Metallic  Packing.  William  Kavanagh. 
Illustrates  and  describes  a  difficult  ap- 
plication of  metallic  packing.  1200  w. 
Power — Jan.,  1907.    No.  81460  C. 

Regulation. 

Speed  Regulation  of  Engines.  G. 
James  Wells.  Read  before  the  Man- 
chester Assn.  of  Engrs.  Considers  the 
actual  causes  of  variation  of  the  turning; 
moment  of  reciprocating  engines,  show- 
ing the  effects  have  a  periodic  character. 
4400  w.  Mech  Engr — Jan.  19,  1907.  No. 
81978  A. 

Settings. 

Settings  for  Boilers.  Illustrates  and 
describes  forms  of  settings,  methods  of 
support,  and  amounts  of  materials  needed. 
2000  w.  Engr,  U  S  A — Jan.  1,  1907.  No. 
81429  C. 

Smoke  Prevention. 

Timmis  Smoke  and  Spark  Consuming; 
System.  Illustrates  and  describes  an  ap- 
paratus for  forcing  air  in  the  front  of 
the  fire  box  immediately  below  the  brick 
arch.  500  w.  R  R  Gaz— Jan.  25,  1907. 
No.  81924. 

Stokers. 

Mechanical  Stokers.  Illustrated  de- 
scriptions of  various  types.  4500  w. 
Engr,  U  S  A— Jan.  1,  1907.   No.  81432  C. 

Automatic  Stokers.  (Automatische 
stookinrichtingen) .  J.  De  Kuyser.  De- 
scription and  discussion  of  service  tests 
of  several  types  in  use  in  Europe.  Illus. 
Tables.  5400  w.  De  Ingenieur — Nov* 
17,  1906.  No.  81856  D. 
Stoking. 

Is  Machine  Stoking  Economical?  A. 
W.  Bennis.  Abstract  of  a  paper  read 
before  the  Keighley  Assn.  of  Engrs. 
Gives  particulars  of  relative  cost  of 
mechanical  and  hand  firing,  discussing 
some  of  the  objections  advanced  to  the 
use  of  machine  firing.  1300  w.  Aust 
Min  Stand— Dec.  19,  1907.   No.  81968  B. 

Superheating. 

Superheaters  and  Superheating  Boilers. 
Brief  illustrated  descriptions  of  types  of 
superheaters,  explaining  their  advantages. 
2500  w.  Engr,  U  S  A — Jan.  1,  1907.. 
No.  81435  C. 

Thermodynamics. 

Steam  at  High  Pressures  and  Tempera- 
tures. Considers  the  properties  of  steam1 
at  high  temperatures,  and  some  errors  in 
calculations  submitted,  in  the  present 
article.  2300  w.  Engr — Jan.  4,  1907^ 
Serial.    1st  part.    No.  81647  A. 

Turbines. 

Notes  on  Turbine  Erection  and  Opera- 
tion. Considers  features  in  connection: 
with  the  erection  of  turbines,  balancing, 
starting,  vibration,  lubrication,  etc.  2500 
w.  Elec  Rev,  Lond — Dec.  28,  1906.  No.. 
81524  A. 

The  Largest  Steam  Turbine  Power- 
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Plant  in  Europe.  Franz  Koester.  Illus- 
trated description  of  the  St.  Denis  Sta- 
tion of  the  Societe  d'  Electricite  de  Paris, 
1400  w.  Power — Feb.,  1907.  No.  8201 1  C. 

Steam  Turbines  at  the  Nuremberg 
1906  Exposition  (Die  Dampfturbinen  auf 
der  Bayerischen  Landesausstellung  Niirn- 
berg  1906).  C.  W.  Gesell.  Comprehen- 
sive description  of  various  makes  of  tur- 
bines exhibited.  Illus.  2800  w.  Zeit- 
schrift  fur  das  Gesamte  Turbinen- 
wesen — Oct.  30,  1906.    No.  81842  D. 

The  Governing  of  Multiple  Vane  Steam 
Turbines  (Uber  die  Regelung  mehrstu- 
figer  Dampfturbinen).  H.  Jansson. 
Comprehensive  article  comparing  the 
salient  features  of  the  leading  turbines 
now  in  use.  Illus.  Serial.  4  parts.  9300 
w.  Zeitschrift  fur  das  Gesamte  Tur- 
•  binenwesen — Nov.  20,  Dec.  10,  20  and 
29,  1906.   No.  81845  each  D. 

Practical  Troubles  with  Steam  Tur- 
bines. E  Russell.  Discusses  cases  of 
stripping  the  blades,  improperly  designed 
cylinders,  deposits  and  methods  of  clean- 
ing. 1200  w.  Power — Jan.,  1907.  No. 
81459  c. 

Application  of  Steam  Turbines  to  the 
Propulsion  of  Vehicles  (Beitrag  zur 
Frage  der  Verwendung  von  Dampftur- 
binen fur  den  Antrieb  von  einzelnen 
Eisonbahnwagen  an  Stelle  von  Elek- 
tromotoren).  Hans  Holzwarth.  Ills. 
Serial.  2  parts.  2400  w.  Zeitschrift  fur 
das  Gesamte  Turbinenwesen — Nov.  20 
and  30,  1906.    No.  81847  each  D. 

Rotation  Losses  in^  Steam  Turbines. 
Hans  Holzwarth.  With  chart  showing 
the  power  required  to  overcome  the 
windage  of  blades  of  various  heights 
when  running  at  various  velocities  .  in 
steam  of  various  densities.  1500  w. 
Power — Jan.,  1907.  No.  81462  C. 
MISCELLANY. 

Aeronautics. 

Aeroplanes  and  Propellers.  Some  valu- 
able suggestions  given  by  Patrick  Alex- 
ander in  a  lecture  before  the  Aero  Club. 
2500  w.  Auto  Jour — Dec.  29,  1906.  No. 
81519  A. 

The  de  la  Vaulx  Airship.  Illustrated 


detailed  description.    1000  w.    Sci  Am 
Sup— Jan.  5,  1907.    No.  81381. 
Cotton  Mills. 

Electrically-Driven  Cotton  Mills.  In- 
formation in  regard  to  the  change  of 
power  in  many  of  the  mills  in  Lanca- 
shire, with  editorial  on  the  new  mills, 
equipped  with  the  most  modern  ma- 
chinery. Ills.  2700  w.  Engng — Jan.  11, 
1907.  No.  81746  A. 

Engineering  in  Cotton  Mills.  Views 
of  new  mills  under  construction  in  Eng- 
land, with  details  of  the  engines  and  ap- 
pliances. 700  w.  Engr,  Lond — Dec.  28, 
1906.    No.  81544  A. 

Safeguards  for  Cotton  Machinery. 
From  a  lately  issued  Home  Office  report, 
by  H.  S.  Richmond,  calling  attention  to 
dangerous  parts  of  machinery  used,  and 
illustrating  protective  devices  which 
should  be  used.  2000  w.  Engng — Jan. 
4,  1907.  No.  81649  A. 
1906  Review. 

Mechanical  Engineering.    A  review  of 
the  year  confined  principally  to  steam 
machinery.    6500  w.    Engr,  Lond — Jan. 
4,  1907.   No.  81658  A. 
Rotating  Disk. 

Theory  of  Rotating  Disks.  (Zur 
Theorie  der  rotierenden  Scheiben).  J. 
Illeck.  Mathematical  treatment  of  the 
subject.  Diagrams.  3300  w.  Zeitschrift 
Des  Osterreichischen  Ingenieure  und 
Architekten  Vereines — Dec.  28,  1906.  No. 
81805  D. 
Sugar. 

Machinery  of  a  Beet  Sugar  Refinery. 
(Inleiding  tot  het  bezoek  aan  de  fabriek 
van  de  Maatschappiz  voor  Landbouwen 
Beetwortelsuiker-industrie  te  Zevenber- 
gen)  J.  C.  Dijxhoorn.  Comprehensive 
description  of  a  Dutch  beet  sugar  plant. 
Ills.  4800  w.  De  Ingenieur — Nov.  10, 
1906.  No.  81855  D. 
Turbo-Compressor. 

Centrifugal  Air  Compressor  (Tur- 
bokompressor,  Bauart  Rateau  und  Ar- 
mangaud).  Alfred  Barbezat.  De- 
scription of  high  speed  centrifugal  air 
compressor.  Illus.  3000  w.  Zeitschrift 
fur  das  Gesamte  Turbinenwesen — Dec, 
29,  1906.    No.  81846  D. 


MINING  AND  METALLURGY 


COAL  AND  COKE. 

Coal. 

Coal  in  the  United  States  and  Other 
Countries.  Edward  W.  Parker  The 
production,  and  the  development  of  the 
coal  mining  industry  are  considered. 
3000  w.  Mfrs  Rec — Jan.  3,  1907.  No. 
81409. 
Coke  Oven. 

New  Type  of  Coke  Oven  (Die  Neus- 


ten  Koksofen  von  Dr.  Th.  von  Bauer 
Nebst  Veraldevorrichtung) .  O.  Sim- 
mersbach.  Description  of  an  oven  lately 
built  near  Dusseldorf  from  designs  by 
von  Bauer.  Ills.  2800  w.  Stahl  und 
Eisen— Dec.  15,  1906.  No.  81806  D. 
Coking. 

The  Zeigler  Process  for  Coking  Peat. 
Otto  K.  Zwingenberger.  Illustrates  and 
describes  a  new  method  being  success- 
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fully  used  in  Germany.    1500  w."  Eng 
&  Min  Jour — Jan.  19,  1907.    No.  81698. 
Colliery. 

The  Hutton  Colliery.  Prof.  James 
Tonge.  '  An  illustrated  description  of  the 
large  and  well-equipped  Atherton  pits  of 
this  English  colliery,  situated  in  the  Lan- 
cashire coal  field.  5500  w.  Mines  &  Min 
— Jan.,  1907.    No.  81397  C. 

Explosives. 

Explosives  in  Coal  Mines.  Report  of 
the  Departmental  Committee  on  the  use 
of  bobbinite.  6500  w.  Col  Guard — Jan. 
18,  1907.   No.  81989  A. 

Fossils. 

The  Value  of  Fossil  Mollusca  in  Coal- 
Measure  Stratigraphy.  John  P.  Stobbs. 
Supplementary  to  an  earlier  paper. 
Shows  the  value  of  these  mollusca  in 
proving  where  a  boring  had  reached,  in 
proving  faults,  testing  their  magnitude, 
etc.  Discussion.  3000  w.  Col  Guard- 
Jan.  18,  1907.  No.  81988  A. 
Montana. 

Montana  Coal  and  Lignite  Deposits. 
J.  P.  Rowe.  An  illustrated  article  de- 
scribing the  location  and  character  of  the 
fuel  deposits  of  this  state.  4500  w.  Min 
Wld — Jan.  19,  1907.    No.  81714. 

Pneumatic  Tools. 

Pneumatic  Coal-Boring  Machines  and 
Tools.  W.  Lynch.  Read  before  the  Inst, 
of  Min.  Engrs.  Brief  review  of  the 
classes  of  pneumatic  tools  used  for  this 
work  and  the  results.  1400  w.  Min  Rept 
— Jan.  24,  1907.   No.  82008. 

Screening. 

Coal  Screening  Plant  for  the  Cawdor 
and  Garnant  Colliery  Company.  Draw- 
ings and  description  of  the  arrangement 
of  a  coal  screening,  crushing,  and  wash- 
ing plant,  capable  of  dealing  with  40 
tons  of  coal  per  hour.  1000  w.  Ir  &  Coal 
Trds  Rev— Dec.  28,  1906.    No.  81549  A. 

United  States. 

Coal  Mining  in  the  United  States.  A 
Review  of  the  technology,  markets,  and 
history  of  the  industry  in  1906.  11000  w. 
Eng  &  Min  Jour — Jan.  5,   1907.  No. 

81479. ' 
Ventilation. 

Ventilation  in  Flat  Coal  Seams.  A.  H. 
Stow.  A  technical  consideration  of  mod- 
ern mine  ventilation  with  reference  to 
economy  and  efficiency  in  non-gaseous, 
low  seams.  2500  w.  Eng  &  Min  Jour — 
Jan.  26,  1907.   No.  81960. 

COPPER. 

Acid-Copper. 

The  Care  of  Acid-Copper  Solutions. 
Suggestions  for  keeping  this  solution  in 
good  working  order  for  electroplating. 
700  w.    Brass  Wld — Jan.,   1907.  No. 

8i939. 
Arizona. 

The  Production  of  Copper  in  Arizona 
During  1906.  James  Douglas.  Gives  an 
'account  of  operations  in  the  various  dis- 

We  supply  copies  of  the 


METALLURGY.  989 

tricts,  and  the  output  of  the  chief  pro- 
ducers.   1200  w.    Eng  &  Min  Jour — Jan. 
26,  1907.    No.  81961. 
Australia. 

A   New   Copper  Field  in  Australia. 
John  Plummer.    An  account  of  the  dis- 
covery of  a  promising  mine.     800  w. 
Min  Wld— Jan.  5,  1907.    No.  81466. 
California. 

Some  Notes  on  Greenwater.  Edward 
R.  Zalinski.  An  illustrated  account  of 
this  new  copper  district  of  California,  its 
developments  and  prospects.  4000  w. 
Eng  &  Min  Jour — Jan.  12,  1907.  No. 
81600. 

The  Copper  of  Shasta  County,  Cali- 
fornia. Donald  F.  Campbell.  The  pres- 
ent article  describes  the  geology  of  the 
region.  2000  w.  Min  &  Sci  Pr — Jan.  5, 
1907.  Serial.  1st  part.  No.  81608. 
Production. 

Copper  Production  and  Prospects. 
Gives  statistics,  conditions,  and  commer- 
cial history  of  copper  in  1906.  4000  w. 
Eng  &  Min  Jour — Jan.  5,  1907.  No. 
81471. 
Pyritic  Smelting. 

Notes  and  Comments  on  the  Pyritic 
Process  of  Mount  Lyell,  Tasmania. 
Reginald  Nicholls.  A  general  outline  of 
this  process  as  applied  to  copper  ores, 
enlarging  on  important  details.  3800  w. 
Jour  Chem,"  Met  &  Min  Soc  of  S  Africa— 
Nov.,  1906.  No.  81626  E. 
Smelter. 

Smelter  Charge  Handling  in  the  South- 
west. Robert  B.  Brinsmade.  A  compari- 
son of  the  different  methods  in  use  at 
three  large  modern  smelters  in  Arizona 
and  Mexico.  Ills.  4200  w.  Mines  & 
Min— Jan.,  1907.  No.  81400  C. 
Testing. 

The  Testing  of  Copper  by  the  Con- 
sumer. Explains  the  electrical  test  for 
the  determination  of  the  purity  of  copper,, 
describing  the  method  in  detail.  Ills. 
2000  w.  Brass  Wld — Jan.,  1907.  No. 
81938. 

GOLD  AND  SILVER. 

Africa. 

Gold  Mining  in  West  Africa.  W. 
Fisher  Wilkinson.  Describes  the  produc- 
ing mines  in  the  Gold  Coast  Colony  and 
Ashanti.  1500  w.  Eng  &  Min  Jour — 
Jan.  26,  1907.  No.  81957. 
Alaska. 

Alaska  and  Its  Possibilities.  J.  T* 
Cornforth.  Read  at  meeting  of  the  Ana. 
Min.  Cong.  Information  relating  to  the 
early  history,  the  gold  production,  and 
other  metals,  the  transportation  facilities9 
etc.  1400  w.  Min  Rept — Jan.  10,  1907. 
No.  81609. 
Assay  Furnace. 

A  Multiple- Muffle  Assay  Furnace.  H.. 
C.  Parmelee.   Illustrated  description  of  a 
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furnace  devised  by  J.  I.  Brown,  stating 
the  advantages  claimed.    600  w.    Eng  & 
Min  Jour — Jan.  12,  1907.    No.  81601. 
Australia. 

Metallurgical  Methods  in  Western 
Australia.  Ralph  Stokes.  Describes  the 
processes  evolved  to  extract  the  ores, 
illustrating  plants  and  apparatus.  2500 
w.  Min  Wld— Jan.  5,  1907.  No.  81464. 
Cobalt. 

Cobalt,  Ontario.  T.  A.  Rickard.  Map, 
illustrations,  and  description  of  this  dis- 
trict and  its  development.  2000  w.  Min 
&  Sci  Pr— Jan.  5,  1907.   No.  81606. 

The  Mines  at  Cobalt.  Reginald  Meeks. 
An  illustrated  description  of  these  mines 
of  Ontario,  the  workings,  equipment, 
location,  production,  etc.  2000  w.  Eng 
<&  Min  Jour — Jan.  12,  1907.    No.  81604. 

The  Mines  of  Cobalt.  Reginald  Meeks. 
Information  in  regard  to  the  Buffalo, 
Coniagas,  La  Rose,  Colonial  Silver,  King 
Edward,  Green-Meehan  and  University 
mines,  the  methods  of  mining,  etc.  Ills. 
.2500  w.  Eng  &  Min  Jour — Jan.  19,  1907. 
No.  81697. 

The  Mines  of  Cobalt.  Reginald  Meeks. 
Describes  the  Kerr  Lake  or  Jacobs  mine, 
the  Right  of  Way  mine,  and  Trethewey, 
and  the  workings.  Ills.  2000  w.  Eng  & 
Min  Jour— Jan.  26,  1907.  No.  81959. 
Concentration. 

Wet  Crushing  and  Concentration  in 
Western  Australia.  Ralph  Stokes.  An 
illustrated  description  of  the  processes  in 
use  on  the  Kalgoorlie  gold  field.  2500  w. 
Min  Wld— Jan.  12,  1907.  No.  81610.  . 
Cyaniding. 

Handling  Sand  for  Cyanide  Vats. 
Charles  Butters  and  Albert  F.  Crank.  An 
illustrated  explanation  of  features  of  the 
Blaisdell  system.  1800  w.  Min  Wld — 
Jan.  12,  1907.   No.  81612. 

A  New  Cyanide  Plant.  Mark  R.  Lamb. 
Plan,  elevation,  and  description,  iioo  w. 
Min  &  Sci  Pr— Dec.  29,  1906.   No.  81415. 

Progress  in  Cyanidation  During  1906. 
Alfred  James.  A  review  of  improve- 
ments; the  making  of  slime  and  the 
treatment,  tube  mills,  crushing,  roasting 
and  conveying,  etc.  Ills.  3500  w.  Min 
&  Sci  Pr— Jan.  5,  1907.  No.  81605. 
Desilverizing  Lead. 

Tredinnick's  Process  for  Desilverizing 
Lead.  L.  S.  Austin.  Describes  the 
Pattinson  process,  and  the  Luce  &  Rozan 
improvement,  and  Mr.  Tredinnick's  im- 
provement of  the  latter  process.  1600  w. 
Min  &  Sci  Pr— Jan.  19,  1907.  No.  81920. 
Dredging. 

Gold  Dredging  in  1906.  J.  P.  Hutchins. 
An  account  of  the  testing  of  dredging 
ground,  expansion,  methods,  dredge  de- 
sign, cost,  etc.  3000  w,  Eng  &  Min  Jour 
—Jan.  5,  1907.    No.  81475. 

Gold-Dredeing  Practice  in  Central 
•Otago.     Hugh  R.  Macdonald.  Briefly 


reviews  the  past  history  of  gold  dredging 
in  this  field,  showing  the  development  of 
this  important  branch  of  alluvial  mining, 
and  describing  the  practice.  8000  w. 
N  Z  Mines  Rec— Nov.  16,  1906.  Serial. 
1st  part.   No.  81692  B. 

Electric  Gold  Dredging.  Description, 
with  illustration,  of  an  electric  dredge  in 
service  in  Montana.  900  w.  Elec  Rev, 
Lond — Jan.  18,  1907.   No.  81982  A. 

Extraction. 

Graphic  Evidence  of  Metallurgical  Pro- 
gress. A.  E.  Matthews.  Illustrates  and 
describes  some  of  the  crude  devices  and 
methods  used  forty  years  ago  for  ex- 
tracting gold  and  silver  from  the  ores  of 
Colorado  mines.  3500  w.  Ores  &  Metals 
— Jan.  5,  1907.    No.  81622. 

Nevada. 

Round  Mountain  Camp,  Nevada. 
George  A.  Packard.  The  location,  geol- 
ogy and  mining  activities  of  this  gold 
district  are  illustrated  and  described. 
1200  w.  Eng  &  Min  Jour — Jan.  19,  1907. 
No.  81699. 
Placers. 

Placer  Mining  Methods  in  the  Atlin 
District.  Alfred  Carmichael.  Illustrated 
description  of  the  dams  and  <plant  for 
obtaining  water,  and  the  methods  of  min- 
ing and  blasting  before  hydrauli eking. 
3000  w.  Mines  &  Min — Jan.,  1907.  No. 
81396  C. 
Precious  Metals. 

The  Precious  Metals.  Gives  figures  of 
the  production  of  gold,  silver  and  plati- 
num, with  review  of  the  conditions  in  the 
chief  producing  countries.  2500  w.  Eng 
&  Min  Jour — Jan.  5,  1907.  No.  81470. 
Queensland. 

Some  Goldfields  of  the  Cape  York 
Peninsula.  Walter  E.  Cameron.  Infor- 
mation in  regard  to  the  Starcke,  Alice 
Rever  (Philp),  Hamilton,  and  Coen 
fields.  6400  w.  Queens  Gov  Min  Jour — 
Dec.  15,  1907.  No.  82017  B. 
Rand. 

Rand  Metallurgical  Practice  and  Re- 
cent Innovations.  Discussion  of  the 
paper  by  G.  A.  and  H.  S.  Denny.  6800  vt. 
Jour  S  African  Assn  of  Engrs — Nov., 
1906.  No.  81517  F. 
Utah. 

The  Re-Opening  of  the  Carbonate 
Mine,  Utah.  Francis  C.  Nicholas.  An 
illustrated  review  of  the  history  of  this 
silver-lead  mine,  the  re-opening  of  which 
is  under  discussion.  1000  w.  Min  Wld — 
Jan.  5,  1907.    No.  81465. 

IRON  AND  STEEL. 
Blast  Furnaces. 

Blast  Furnace  Practice  at  Blaenavon. 
George  Forster  Martin.  Read  before  the 
S.  Wales  Inst,  of  Engrs.  Describes  the 
important  features  and  the  method  of 
working.  Ills.  2000  w.  Ir  &  Coal  .Trds 
Rev — Jan.  18,  1907.    No.  82002  A. 
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The  Blast  Furnaces  at  theMinnequa 
Steel  Works.  Lawrence  Lewis.  A  de- 
scription of  the  five  stacks  of  the  Colo- 
rado Fuel  and  Iron  Company,  at  Pueblo, 
with  details  of  construction,  the  equip- 
ment and  methods  of  operation.  Ills. 
2500  w.  Eng  &  Min  Jour — Jan.  26,  1907. 
No.  81956. 
Carbon. 

Carbon  Estimation.  James  A.  Aup- 
perle.  Describes  a  method  for  the  esti- 
mation of  carbon  in  iron  and  steel  by 
oxidizing  the  borings,  with  the  use  of  a 
single  Buns  en  burner.  2000  w.  Ir  Age — 
Jan.  24,.  1907.  No.  81766. 
Colorado. 

The  Resources  and  Strategic  Position 
of  the  Colorado  Fuel  and  Iron  Company. 
Lawrence  Lewis.  An  account  of  the  de- 
velopment of  this  industry  in  the  Rocky 
Mountain  region,  its  water  supnlv,  coal 
and  iron  mines,  production  and  earnings, 
with  illustrations  of  the  works.  3000  w, 
Eng  &  Min  Jour— Jan.  12,  1907.  No. 
81602. 
Copper  in  Iron. 

Copper  in  Iron  (Kupfer  im  Eisen).  H. 
Wedding.  Article  illustrated  with  micro 
photographs  showing  the  effect  on  the 
structure  of  cast  iron  by  alloying  it  with 
copper.  900  w.  Stahl  und  Eisen — Dec. 
1,  1906.  No.  81802  D. 
Determination. 

Determination  of  Iron  in  Iron  Ore  by 
the  Reinlmrdt  Method  (Zur  Bestimmung 
des  Eisens  in  Eisenerzen  Nach  der  Rein- 
hardtschen  Methode).  Alexander  Miiller. 
Critical  comparison  of  various  methods 
with  that  of  Reinhardt.  4600  w.  Stahl 
und  Eisen— Dec.  15,  1906.  No.  81803  D. 
Electric  Smelting. 

See    Electric    Engineering,  Electro- 
chemistry. 
Furnace. 

Chattanooga  Furnace  of  the  Southern 
Steel  Co.    Illustrated  description  of  a 
modern  blast-furnace  plant.    1300  w.  Ir 
Trd  Rev— Jan.  3,  1907.   No.  81402. 
Heroult  Process. 

The  Heroult  Electric  Steel  Process  in 
Practice.  Extracts  from  a  paper  by  Prof. 
Eichhoff  relating  to  the  Heroult  furnace 
and  process,  dealing  with  the  conditions, 
cost,  quality,  etc.  Ills.  2500  w.  Ir  Age — 
Jan.  31,  1907.  No.  82015. 
Nitrogen  in  Iron. 

Nitrogen  in  Iron  (Ueber  die  Bedeu- 
tung  des  Stickstoffes  im  Eisen).  Hjalmar 
Braune.  Paper  read  before  the  "Jern- 
kontoret,"  Sweden,  showing  results  of 
chemical  and  physical  researches  into  the 
effects  of  nitrogen  on  iron.  Serial.  3 
parts.  7300  w.  Ills.  Stahl  und  Eisen — 
Nov.  15,  Dec.  1  and  15,  1906.  No.  81801 
each  D. 
Oil  Burner. 

The  Kirkwood  Fuel  Oil  Burner.  Illus- 


trates and  describes  an  equipment  for 
open  hearth  steel  furnaces.  800  w'.  Ir 
Age— Jan.  17,  1907.    No.  81663. 

Pueblo,  Colo. 

The  Raw  Materials  for  Steel  Making 
at  Pueblo.  An  illustrated  article  describ- 
ing the  sources  of  supply  of  ore,  lime- 
stone, and  coke ;  the  methods  of  handling, 
yards,  storage  bins,  and  conveying  ma- 
chinery. 2000  w.  Eng  &  Min  Jour — Jan. 
19,  1907.    No.  81696. 

Pyrometer. 

See  Mechanical  Engineering,  Measure- 
ment. 

Regenerative  Furnace. 

Fiftieth  Anniversary  of  the  Regenera- 
tive Furnace  (Zum  fimfzigjahrigen 
Jubilaum  des  Regenerativofens).  L. 
Beck.  Historical  account  of  the  develop- 
ment of  the  Siemens  Martin  process. 
4500  w.  Stahl  und  Eisen — Dec.  1,  1906. 
No.  81800  D. 

Slags. 

Tests  of  Titaniferous  Slags.  Charles 
N.  Cox,  Jr.,  and  Loring  C.  Lennox.  Out- 
lines methods  used  in  making  a  number 
of  tests  on  titaniferous  slag  mixtures,  ex- 
plaining the  materials  used  in  making  up 
the  slag.  3500  w.  Elec-Chem  &  Met  Ind 
—Dec,  1906.    No.  81688  C. 

Steel  Plant. 

The  Lackawanna  Steel  Company. 
Noteworthy  features  of  the  more  recent 
construction  work  at  South  Buffalo,  JN. 
Y.,  are  illustrated  and  described.  5500  w. 
Ir  Age — Jan.  3,  1907.   No.  81362. 

Trade. 

See  Industrial  Economy. 

Tungsten. 

Tungsten  in  Natural  Steel  (Ueber  die 
Wolframbestimmung  im  Wolframstahl). 
G.  von  Knorre.  Discussion  of  various 
methods  for  the  determination  of  tung- 
sten in  steel.  3000  w.  Stahl  und  Eisen — 
Dec.  15,  1906.   No.  81804  D. 

MINING. 

British  Columbia. 

Mining  in  Ainsworth  Camp;  West 
Kootenay.  From  Report  of  British  Col- 
umbia Zinc  Commission.  Describes  the 
property  of  the  Highlander  Mill  and  Min- 
ing Co.  The  ores  are  said  to  average  67 
per  cent  lead,  4  per  cent  zinc,  and  22 
ounces  silver.  2000  w.  Min  Rept — Jan. 
17,  1907.   No.  81712. 

The  Le  Roi  Mine— Its  Past  History 
and  Present  Condition.  E.  Jacobs.  An 
illustrated  account  of  this  mine,  recently 
placed  on  a  profit-earning  basis.  8300  w. 
B  C  Min  Rec— Nov.,  1906.  No.  81437  B. 
California. 

The  Mineral  Industry  of  California 
During  1906.'  Lewis  E.  Aubury.  Reviews 
the  development  in  gold  mining,  copper, 
quicksilver,  borax,  soda,  and  other  min- 
erals. 2700  w.  Min  &  Sci  Pr— Jan.  5, 
1907.    No.  81607. 
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China. 

Primitive  Methods  of  Chinese  Mining. 
Illustrates  and  describes  methods  prac- 
ticed in  the  Northern  Territory  of  South 
Australia,  where  most  operations  are 
carried  on  by  Chinese  without  European 
supervision.  2300  w.  Min  Jour — Dec. 
29,  1906.  No.  81532  A. 
Colorado. 

The  Idaho  Springs  Mining  District  of 
Colorado  J.  E.  Spurr  and  George  H. 
Garrey.  An  authoritative  report  of  this 
district  and  the  values  in  gold,  silver, 
lead,  zinc  and  copper.  1000  w.  Min  Rept 
—Jan.  17,  1907.    No.  81711. 

Deep  Mining. 

Some  Problems  Connected  with  Deep 
Mining  in  the  Lake  Superior  Copper 
District.  F.  W.  McNair.  An  interesting- 
account  of  some  of  the  difficulties  en- 
countered in  the  deep  mining  of  low- 
grade  ores,  and  the  methods  of  over- 
coming them.  3800  w.  Sci  Am  Sup — 
Jan.  26,  1907.   No.  81931. 

Some  Problems  Connected  with  Deep 
Mining  in  the  Lake  Superior  Copper  Dis- 
trict. F.  W.  McNair.  Address  before 
the  Engng.  Sec.  of  the  Am.  Soc.  for  the 
Adv.  of  Science.  Describes  the  con- 
ditions, the  vertical  and  inclined  shafts, 
and  the  difficulties  encountered.  3500  w. 
Eng  Rec — Jan.  12,  1907.    No.  81577. 

Deep  Mining  on  the  Gogebic  Range. 
Discusses  the  real  value  and  extent  of  the 
iron  deposits  being  disclosed  in  this  Lake 
Superior  region,  and  describes  features 
of  the  different  properties.  Ills.  3000  w. 
Ir  Trd  Rev— Jan.  17,  1907.    No.  81681. 

Deposits. 

Fissures  and  Their  Filling,  Veins  and 
Shoots.  Etienne  A.  Ritter.  Explains 
conditions  that  give  rise  to  the  segrega- 
tion of  metalliferous  ores  in  deposits  that 
may  be  mined  at  a  profit.  1000  w.  Ores 
&  Metals— Jan.  5,  1907.  No.  81623. 
Dikes. 

Dikes.    James  F.  Kemp.  Illustrated 
description  of  dikes,  giving  much  infor- 
mation concerning  them.    3500  w.  Min 
&  Sci  Pr— Jan.  19,  1907.    No.  81919. 
Disaster. 

A  Lesson  from  the  Courrieres  Ex- 
plosion. Robert  H.  Dundas.  The  appalling 
loss  of  life  in  this  French  colliery  disas- 
ter, leads  the  writer  to  advocate  the 
abolishment  of  all  naked  lights,  even  in 
the  non-fiery  mines,  and  suggests  im- 
proved methods  of  working.  2800  w.  Ir 
&  Coal  Trds  Rev — Jan.  11,  1907.  No. 
81756  A. 
Examination. 

Examination  of  Mines.  R.  Gilman 
Brown.  Read  before  the  Am.  Min.  Cong. 
Compares  the  methods  of  the  present  with 
those  of  twenty-five  years  ago,  discussing 
the  fundamental  points  which  lessen  the 
hazards  of  purchase.    3500  w.    Can  Min 


Rev — Jan.,  1907.   No.  81762  B. 

Foreign  Countries. 

Review  of  Mining  in  Foreign  Coun- 
tries in  1906.  Reports  from  the  Trans- 
vaal, Rhodesia,  Mexico,  Ontario,  and 
Eastern  States  of  Australia.  12500  w. 
Eng  &  Min  Jour— Jan.  5,  1907.  No. 
81477. 

Germany. 

Electrical  Plant  of  the  Dahlbusch  Mine. 
Alfred  Gradenwitz.  Illustrates  and  de- 
scribes the  equipment,  arrangement  and 
method  of  operation  at  a  German  colliery. 
1000  w.  Eng  &  Min  Jour — Jan.  12,  1907. 
.  No.  81603. 
Law. 

Weak  Points  in  the  Federal  Law  in 
Relation  to  Mineral  Lands.  George  W. 
Ritter.  Discusses  the  law  of  the  apex  and 
extralateral  rights,  offering  suggestions 
for  preventing  abuses.  1000  w.  Eng  & 
Min  Jour — Jan.  26,  1907.   No.  81958. 

Manganese. 

Manganese  Mining  in  India.  L.  Leigh 
Fermor.  A  report  of  this  industry,  and 
the  methods  of  mining,  giving  a  compari- 
son with  foreign  production.  1400  w\ 
Min  Wld— Jan.  12,  1907.    No.  81611. 

Minor  Metals. 

Production  of  Other  Metals  and  Min- 
erals. Reports  the  production  during 
1906  of  antimony,  tin,  quicksilver,  and 
other  minerals.  4000  w.  Eng  &  Min 
Jour— Jan.  5,  1907.    No.  81473. 

Power  Plant. 

The  Hydraulic  Compressed  Air  Power 
Plant  at  the  Victoria  Mine.  D.  E.  Wood- 
bridge.  Illustrated  description  of  this 
plant  in  Michigan,  its  construction,  opera- 
tion, control,  regulation  and  efficiency. 
1600  w.  Eng  &  Min  Jour — Jan.  19,  1907. 
No.  81695. 

Prospecting. 

Prospecting  with  Churn  Drills.  F.  S. 
Pheby.  Describes  the  use  of  these  drills 
in  testing  a  district  for  copper.  1200  w. 
Min  &  Sci  Pr— Dec.  29,  1907.   No.  81416. 

Rope- Way. 

See  Mechanical  Engineering,  Power 
and  Transmission. 

Sands. 

The  Mineralogical  Examination  of 
Sands.  Charles  H.  Warren.  Describes 
the  method  of  investigation  of  a  large 
number  of  samples  of  river  and  sea  sands, 
or  concentrates  from  such  sands,  in  con- 
nection with  work  of  the  United  States 
Geological  Survey.  7500  w.  Tech  Qr — 
Dec,  1906.  No.  81773  E. 
Shafts. 

Shaft  Equipment.  H.  L.  Templer.  Ab- 
stract of  a  paper  read  before  the  Mech. 
Engrs'  Assn.  of  S.  Africa.  Considers 
some  of  the  disadvantages  of  the  usual 
systems,  using  wheeled  skips,  and  submits 
an  improved  system.  1500  w.  Col  Guard 
— Jan.  4,  1907.    No.  81646  A. 
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Shaft  Sinking  in  Butte,  Montana.  B. 
H.  Dunshee.  Describes  the  size,  timber- 
ing, blasting,  plumbing,  method  of  sink- 
ing through  quicksand,  etc.  3000  w. 
Mines  &  Min — Jan.,  1907.  No.  81399  C. 
Skip. 

A  Single  Balanced  Skip  for  Lowering 
in  Inclined  Workings.  S.  A.  Worcester. 
Illustrated  description  of  a  new  installa- 
tion at  the  Liberty  Bell  mine,  Telluride, 
Colo.,  explaining  its  advantages  and 
economy.  2000  w.  Eng  &  Min  Jour — 
Jan.  26,- 1907.   No.  81955. 

United  States. 

Review  of  Mining  in  the  United  States. 
Reviews  the  generally  prosperous  con- 
ditions, giving  reports  by  States.  20000 
w.  Eng  &  Min  Jour — Jan.  5,  1907.  No. 
81476. 

Utah. 

The  Mining  and  Mineral  Resources  of 
Utah.  John  Dern.  Information  con- 
cerning the  location  and  output  of  differ- 
ent regions,  and  the  large  deposits  of 
gold,  silver,  copper,  lead,  coal,  iron,  and 
valuable  minerals  of  various  kinds.  4000 
w.  Mines  &  Min — Jan.,  1907.  No. 
81398  C. 

MISCELLANY. 

Antimony. 

The  Volumetric  Estimation  of  Anti- 
mony. -James  Darroch.  Describes  a 
method  said  to  give  excellent  results  with 
all  ores  and  alloys  containing  antimony, 
which  is  much  more  accurate  than  the 
gravimetric  methods,  and  almost  as 
speedy  as  the  dry  assay.  1200  w.  Min 
&  Sci  Pr— Jan.  19,  1907.  No.  81921. 
Diamonds. 

De  Beers  Consolidated  Diamond  Mines. 
Notes  from  a  paper  by  Alpheus  F.  Wil- 
liams describing  the  present  position, 
equipment,  and  practice.  4500  w.  Min 
Jour — Jan.  12,  1907.    No.  81742  A. 

The  Occurrence  of  Diamonds  in  Matrix 
at  Oakley  Creek,  Near  Inverell,  New 
South  Wales.  T.  W.  Edgeworth  David. 
A  brief  account  of  the  discovery  of  four 
diamonds  in  the  original  rock  matrix. 
1000  w.  Min  &  Sci  Pr — Jan.  12,  1907. 
No.  81694. 
Gas  Well. 

Extinguishing  the  Flame  of  a  600- 
Pound  Pressure,  Million-Feet  Hourly 
Capacity,  Natural  Gas  Well.  W.  M. 
Welch.  An  interesting  account  of  this 
well,  the  manner  of  its  taking  fire,  and 
the  task  of  putting  it  out.  Ills.  5000  w. 
Pro  Age — Jan.  1,  1907.   No.  81350. 

Hot  Waters. 

Magmatic  Waters.  Hiram  W.  Hixon. 
Discusses  the  origin  and  effects  of  the 
waters  discharged  by  hot  springs,  geysers, 
and  volcanoes.  3500  w.  Min  Jour — Jan. 
5,  1907.    No.  81645  A. 

Lead  and  Zinc. 

Lead  and  Spelter  Production.    A  re- 


view of  developments  in  the  lead  and 
zinc  industries  in  1906,  with  statistics  of 
production.  8000  w.  Eng  &  Min  Jour — 
Jan.  5,  1907.   No.  81472. 

Missouri's  Great  Zinc  and  Lead  Mines. 
S.  F.  B.  Morse.  Reviews  the  develop- 
ment of  this  district,  the  deposits,  mining, 
the  uses  made  of  these  metals,  etc.  3000 
w.  Mfrs  Rec — Jan.  3,  1907.  No.  81408. 
Mercury. 

The  Mercury  Mines  of  Monte  Amiata, 
Italy.  Gives  details  regarding  these  mines. 
1700  w.  Min  Jour — Dec.  29,  1906.  No. 
8i533  A. 

Metallurgy. 

Metallurgical  Progress  in  1906.  A 
summary  of  the  new  practice  .and  im- 
provements in  gold,  silver,  lead,  copper, 
and  zinc.  6000  w.  Eng  &  Min  Jour — 
Jan.  5,  1907.   No.  81474. 

Mine  Gas. 

Carbon  Monoxide  in  Mines.  J.  T. 
Beard.  Considers  its  properties  and 
source,  the  dangers  attending  it,  the  per- 
centage that  will  cause  death,  tests  for 
determining  its  pressure,  etc.  2200  w. 
Mines  &  Min — Jan.,  1907.    No.  81401  C. 

Nickel. 

The  Manufacture  of  Malleable  Nickel. 
Erwin  S.  Sperry.  An  interesting  illus- 
trated article  giving  much  information  in 
regard  to  nickel  metallurgy  and  the  pro- 
duction of  malleable  nickel.  3800  w. 
Brass  Wld — Jan.,  1907.    No.  81936. 

Petroleum. 

Petrolum  in  Southwestern  Fields. 
Holland  S.  Reavis.  The  production  and 
present  conditions  in  Texas  and  Louisi- 
ana are  discussed.  4800  w.  Mfrs  Rec— 
Jan.  3,  1907.    No.  81410. 

Production  of  Petroleum.  Reports  of 
development  and  production  in  Cali- 
fornia, Texas,  Louisiana,  Ohio,  Indiana, 
the  mid-continent,  and  Appalachian 
fields.  5000  w.  Eng  &  Min  Jour — Jan. 
5,  1907.    No.  81478. 

Platinum. 

Among  the  Platinum  Deposits  of  the 
Ural  Range.  L  Lodian.  Reminis- 
cences of  travels  in  the  platinum  region. 
3000  w.  Elec  Rev,  N  Y— Jan.  5,  1907. 
No.  81442. 

The  Occurrence  of  Platinum.  From 
the  #  Bui.  of  the  Imp.  Inst.  Describes 
platinum  minerals,  the  mode  of  occur- 
rence, and  gives  the  localities  where  plati- 
num has  been  obtained.  2000  w.  Can 
Min  Rev— Jan.,  1907.  No.  81763  B. 
Potash. 

The  Potash  Industry.  George  Ryce. 
Abstract  of  a  paper  read  before  the 
Engng.  &  Sci.  Assn.  of  Ireland.  Re- 
marks on  the  importance  of  this  industry 
in  Germany,  describing  the  deposits  and 
methods  of  mining.  3000  w.  Min  Jour — 
Jan.  19,  1907.  No.  81987  A. 
Progress. 

World's  Mining  Progress  Since  Early 
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Times.  Charles  C.  Schnatterbeck.  An 
interesting  lengthy  review  of  progress 
since  the  discovery  of  America,  and  the 
features  of  development  most  important. 
The  various  countries  are  considered 
separately,  their  production,  methods, 
minerals  and  metals,  etc.  Ills.  30000  w. 
Min  Wld — Jan.  26,  1907.    No.  82009. 


Smelting. 

Cost  of  Smelting.  W.  R.  Ingalls.  Re* 
port  of  the  British  Columbia  Zinc  Com- 
mission. Outlines  the  fundamental  prin- 
ciples which  determine  the  total  cost  of 
smelting,  and  gives  estimates  of  cost  of 
smelting  in  Europe  and  America.  2200 
w.    Min  Rept — Jan.  17,  1907.    No.  81710. 


RAILWAY  ENGINEERING 


CONDUCTING  TRANSPORTATION. 

Collision.  < 

Government  Investigation  of  Terra 
Cotta  Collision.  Abstract  of  testimony 
taken  by  the  Interstate  Commerce  Com- 
mission while  investigating  this  collision 
in  the  District  of  Columbia.  4000  w. 
R  R  Gaz— Jan.  11,  1907.    No.  81564. 

Electric  Service. 

Opening  of  Electric  Service  on  the 
New  York  Central  and  the  New  Haven 
Railroads.  An  illustrated  article  de- 
scribing the  gradual  installation  of  the 
electric  service,  and  outlining  the  leading 
features  of  the  work.  1600  w.  Sci  Am 
— Jan.  19,  1907.    No.  81690. 

Train  Service. 

Express  Train  Services  of  1906 — 
British  and  French.  Charles  Rous-Mar- 
ten.  A  review  of  the  service  during  the 
year,  from  the  view-point  of  an  engineer. 
1200  w.  Engr,  Lond — Jan.  11,  1907.  No. 
8i754  A. 

MOTIVE  POWER  AND  EQUIPMENT. 

Air  Brakes. 

Air  Brakes  on  Electric  Locomotives. 
Illustrates  and  describes  the  method  of 
piping  an  electric  locomotive.  600  w. 
Ry  &  Loc  Engng — Jan.,  1906.  No. 
81446  C. 

Holding  Power  of  Straight  Air.  Con- 
cerning the  capacity  of  the  straight  air 
brake.  800  w.  Ry  &  Loc  Engng — Jan., 
1907.    No.  81445  C. 

The  Chapsal-Saillot  Compressed  Air 
Brake.  States  the  advantages  claimed 
by  this  brake,  which  is  illustrated  and 
described.  1500  w.  Engng — Dec.  28, 
1906.  No.  81535  A. 
Brake. 

Comparison  of  Brake  Systems.  (Kritik 
der  Bremssysteme  bei  elektrisch  betrie- 
bene Hebezengen) .  F.Jordan.  TheHebe- 
zeng  electric  brake  compared  with  others. 
Illus.  Serial.  3  parts.  22000  w.  Zeit- 
.  schrift  Des  Vereines  Deutscher  Ingen- 
ieure — Dec.  15,  22  and  29,  1906.  No. 
81838  each  D. 
Buffers. 

Buffers  During  Shunting  Operations 
and  During  the  Braking  of  Long  Trains. 
J.  Doyen.  Considers  methods  of  calcula- 
ting what  amount  of  work  a  buffer  must 
be  able  to  take  up  in  order  to  satisfy  the 


requirements  of  actual  practice.    1900  w. 

Bui   Int    Ry  Cong — Dec,    1906.  No. 

81383  E. 
Car  Axles. 

See  Mechanical  Engineering,  Machine 

Works  and  Foundries. 
Cars. 

Private  Car  for  the  Canadian  Pacific. 
Illustrated  description  of  a  handsome 
private  car,#  the  "  Killarney,"  for  the  use 
of  the  president  of  the  road.  900  w.  R 
R  Gaz— Jan.  18,  1907.   No.  81683. 

Steel  Coach  for  the  Southern  Pacific. 
Plans  and  description.  600  w.  Ry  Age 
— Jan.  11,  1907.    No.  81613. 

Steel  Passenger  Car.  Illustrates  and 
describes  a  sample  standard  60  ft.  steel 
coach  for  the  Harriman  lines.  500  w. 
Am  Engr  &  R  R  Jour — Jan.,,  1907.  No. 
8i355  c. 
Corrugated  Flues. 

Deformation  of  Corrugated  Flues 
under  External  Pressure.  (Ueber  die 
Abweichung  von  der  kreisrunden  Form 
der  Flammrohre  mit  ausserem  Druck) .  O. 
Knaudt.  Describes  failures  of  corrugated 
flues  in  locomotive  and  marine  service. 
Illus.  Serial.  2  parts.  3100  w.  Glasers' 
Annalen — Nov.  15  and  Dec.  1,  1906.  No. 

81812  each  D. 
Electric  Locomotives. 

The  Coming  of  Electric  Locomotives. 
Albert  H.  Armstrong.  Briefly  considers 
the  recent  electrification  of  sections  of 
steam-operated  lines,  and  the  ends  aimed 
at  in  the  adoption  of  electric  locomotives. 
2200  w.  Jour  Worcester  Poly  Inst — Jan., 
1907.   No.  81779  C. 

Electric  Towing  Locomotive  for  the 
Teltow  Canal  (Ergebnisse  eines  Betriebs- 
versuches  an  einer  elektrischen  Schlepp- 
lokomotive  beim  Teltowkanal).  Erich 
Block.  Electric  "  mule "  used  on  the 
Teltow  canal  near  Berlin,  and  running  on 
rails  laid  on  the  tow-path.  Illus.  .1100 
w.    Glaser's  Annalen — Dec.  1,  1906.  No. 

81813  D. 
Electric  Traction. 

Electric  Traction  for  Modern  High 
Tension  Vehicles.  (Abstract).  Carl 
Wegman.  Discusses  the  systems  being 
worked  out  for  the  handling  of  traffic  on 
standard  railways,  especially  the  electric 
locomotives  and  the  necessary  details. 
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2500  w.  Can  Elec  News — Jan.,  1907  No. 
81917. 

See  also  Street  Railways. 
Lehigh  Valley. 

Motive  Power  of  the  Lehigh  Valley 
Railroad.  From  "  Development  of  the 
.Locomotive,"  by  Angus  Sinclair.  Inter- 
esting review  of  the  early  history  of  the 
road,  especially  the  engines  used.  Ills. 
3000  w.  Ry  &  Loc  Engng— Jan.,  1907. 
No.  81448  C. 
Locomotives. 

Balanced  Compound  Pacific  Type  Lo- 
comotive, National  Ry.  of  Mexico.  Illus- 
trations showing  the  principal  features  of 
the  design,  with  dimensions.  500  w.  Ry 
&  Engng  Rev — Jan.  19,  1907.    No.  81709. 

Heavy  Consolidation  Freight  Locomo- 
tive with  Walschaert  Valve  Gear.  Illus- 
trated description  Of  new  locomotives 
for  the  Delaware  &  Hudson  Co.  500  w. 
Am  Engr  &  R  R  Jour — Jan.,  1907.  No. 
81358  C. 

Heavy  Mogul  Freight  Locomotive  with 
Walschaert  Valve  Gear.  Illustrated  de- 
scription of  very  heavy  engines,  three  of 
which  have  been  built  for  the  Vandalia 
railroad.  900  w.  Am  Engr  &  R  R  Jour 
—Jan.,  1907.  No.  81359  C. 

Locomotives  for  the  Italian  Govern- 
ment Railways.  Illustrates  and  describes 
engines  recently  built  in  America  for 
these  railways.  600  w.  R  R  Gaz — Jan. 
11,  1907.   No.  81566. 

The  Heisler  Geared  Locomotive.  Ex- 
plains the  advantage  of  geared  locomo- 
tives on  grades  for  which  they  are 
adapted,  and  gives  an  illustrated  de- 
scription of  a  recent  engine  of  this  type 
weighing  52  tons.  500  w.  Ry  Age — Jan. 
25,  1907.    No.  82006. 

4-4-2  type  Passenger  Locomotive,  Hun- 
garian State  Railways  (Neueste  Schnell- 
ztigs-Lokomotivtype  Kategorie  I  der 
Konigl  ungarischen  Staatsbahen).  R. 
Nagel.  Illustrated  description  of  Atlan- 
tic type  engine  to  pull  300  ton  trains  at 
86  miles  per  hour.  2200  w.  Glaser's 
Annalen — Dec.  15,  1906.    No.  81816  D. 

New  Lococotives,  Buenos  Ayres  and 
Rosario  Railway.  Illustrates  and  de- 
scribes three  types  of  engines  being  put 
to  service  on  this  line,  which  is  the  most 
important  in  South  America.  800  w. 
Prac  Engr — Jan.  18,  1907.    No.  81977  A. 

Passenger  and  Freight  Locomotives. 
Illustrates  and  describes  a  Pacific  type 
passenger  engine,  and  a  consolidation  type 
freight  engine,  built  for  the  Central  of 
Georgia  railwaj'*.  500  w.  Am  Engr  & 
R  R  Jour — Jan.,  1907.   No.  81360  C. 

2-8-2  Type  Electric  Locomotive.  Illus- 
trated description  of  the  electric  lo- 
comotives for  the  New  York  Central 
lines,  with  report  of  results  obtained. 
2200  w.  Am  Engr  &  R  R  Jour— Jan., 
1907.   No.  81354  C. 


Ten- Wheel  Coupled  Locomotive  with 
Schmidt  Superheater.  Illustrated  de- 
scription of  an  engine  exhibited  at  Milan. 
Plate.  700  w.  Engng — Jan.  4,  1907.  No. 
81650  A. 

Six- Coupled  Bogie  Passenger  Engine — 
Caledonian  Railway.  Illustrated  de- 
scription of  an  engine  of  the  4-6-0  type, 
with  inside  cylinders  driving  on  the  front 
axle  of  the  coupled  wheels.  300  w.  Engr, 
Lond — Dec.  28,  1906.    No.  81543  A. 

Mogul  Locomotives  for  the  Vandalia. 
Illustrates  and  describes  heavy  (2-6-0) 
locomotives  recently  built.  1000  w.  R  R 
Gaz — Jan.  4,  1907.    No.  81439. 

Mexican  Central  Oil  Burner.  Illus- 
trated description  of  2-8-0  freighters 
burning  crude  oil.  600  w.  Ry  &  Loc 
Engng — Jan.,  1907.    No.  81449  C. 

Locomotive  Tests.  Dr.  W.  F.  M.  Goss. 
Compilation  from  a  publication  by  the 
Pennsylvania  Railroad  entitled  :  "  Loco- 
motive Tests  and  Exhibits.  The  Penn- 
sylvania Railroad  System  at  the  Louisi- 
ana Purchase  Exposition."  Ills.  10300 
w.  Bui  Int  Ry  Cong — Dec,  1906.  No. 
81384  E. 

Locomotive  Work  on  the  Northern 
Railway  of  France.  A  report  of  perform- 
ances during  August,  1906,  showing  every 
day  work  under  ordinary  conditions. 
3500  w.  Engng — Jan.  4,  1907.  No. 
81651A. 

National  Characteristics  in  Locomotive 
Building.  Abstract  translation  of  a  sum- 
mary given  by  Maurice  Demoulin.  3000 
w.  R  R  Gaz — Jan.  25,  1907.  Serial.  1st 
part.    No.  81925. 

The  Modern  Locomotive — 1906.  Carl  B. 
Smith. .  A  brief  review  of  the  develop- 
ment, especially  recent  progress.  4000 
w.  Jour  Worcester  Poly  Inst — Jan.,  1907. 
No.  81780  C. 

The  Steam  Locomotive  of  the  Future. 
Lawford  H.  Fry.  Gives  an  illustrated 
study  of  present  types,  considering  the 
combustion  of  the  fuel,  production  of  the 
steam,  utilization  of  the  steam,  and  im- 
pulsion by  the  adhesion  of  the  driving 
wheels.  5000  w.  Cassier's  Mag — Jan., 
1907.  No.  81784  B. 
Oil  Fuel. 

The  Use  of  Oil  Fuel  for  Locomotives. 
Abstract  of  a  committee  report  to  the 
Trav.  Engrs'.  Assn.  Reviews  the  history 
of  the  use  of  this  fuel  in  the  United 
States.  Ills.  2000  w.  Eng  News — Jan. 
10,  1907.    No.  81558. 

Overbalancing. 

The  Overbalancing  of  the  Locomotive. 
(Das  Wogen  und  Nicken  des  Lokomo- 
tive).  W.  Lindemann.  Mathematical 
treatment  of  the  subject.  Diagrams. 
1600  w.  Glaser's  Annalen — Jan.  1,  1907. 
No.  81823  D. 

Repairs. 

Repairs  to  Steel  Freight  Cars.    J.  F. 
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Mac  Enulty.  Extracts  from  a  paper 
read  before  the  New  England  R.  R.  Club. 
Suggestions  for  making  these  repairs  at 
small  cost.  Ills.  1800  w.  Am  Engr  & 
R  R  Jour— Jan.,  1907.   No.  81357  C. 

NEW  PROJECTS. 
Improvements. 

Railway  Improvements  on  Tynesides. 
Describes  and  illustrates  the  work  in- 
volved in  the  construction  of  a  new  dou- 
ble-line railwa}',  and  the  difficult  task  of 
diverting  the  main  line  of  the  North- 
Eastern  Railway.  Ills.  2400  w.  Engr, 
Lond— Jan.  11,  1907.  No.  81750  A. 
New  Mexico. 

The  Eastern  Railway  of  New  Mexico. 
Illustrated  description  of  a  line  to  be 
added  to  the  Santa  Fe  system,  its  route, 
construction,  etc.  2000  w.  Ry  Age — 
Jan.  18,  1907.    No.  81706. 

PERMANENT  WAY  AND  BUILDINGS. 
Cross-Ties. 

Cross-Tie  Conditions  in  Some  Foreign 
Countries.  Information  from  various 
countries,  sent  in  response  to  a  detter  sent 
out.  4000  w.  R  R  Gaz — Jan.  11,  1907. 
No.  81565. 

The  Present  Outlook  for  Railway  Tie 
Preserving  Processes  in  the  United 
States.  Samuel  M.  Rowe.  Reviews  what 
has  been  accomplished  with  zinc  chloride 
and  creosote,  and  outlines  some  new  pro- 
cesses being  tried.  2500  w.  Eng  News — 
Jan.  17,  1907.  No.  81670. 
Grades. 

Uniformity  of  Requirement  and  Clear- 
ness of  Specification  in  Agreements  for 
the  Graduation  of  Railroads.  W.  F. 
Dennis.  Considers  some  of  the  matters 
covered  in  contracts  for  graduation.  12400 
w.  Pro  Am  Soc  of  Civ  Engrs — Jan., 
1907.   No.  81912  E. 

Power  Plant. 

See  Mechanical  Engineering,  Power 
and  Transmission. 

Reinforced  Concrete. 

Reinforced  Concrete  for  Railway  Pur- 
poses (Die  Anwendung  des  Eisenbeton- 
baues  fur  Eisenbahnzwecke).  Herr 
Labes.  Address  to  the  German  Railway 
Society,  Berlin.  3500  w.  Glaser's 
Annalen— Dec.  1,  1906.   No.  81815  D. 

River  Encroachments. 

Struggle  of  the  Chicago  &  Alton 
Against  the  Encroachments  of  the  Mis- 
souri River.  An  illustrated  account  of  the 
changes  due  to  the  vagaries  of  the  river, 
and  the  works  constructed  at  different 
points  for  the  protection  of  the  banks. 
2000  w.  Ry  Age — Jan.  25,  1907.  No. 
82005. 

Roadbed. 

The  Roadbed  of  the  Future.  J.  W. 
Schaub.  Presents  the  advantages  of  con- 
crete in  securing  both  economy  and  com- 
fort. Ills.  1700  w.  Cement  Age — Jan., 
1907.   No.  81797. 


Shops. 

East  Decatur  Shops  of  the  Wabash. 
Illustrated  description  of  new  car  repair 
shops  in  Illinois.  2000  w.  Ry  Age — Jan. 
4,  1907.   No.  81443. 

The  El  Paso  &  Southwestern  R.  R. 
Shops.  J.  L.  Campbell.  Illustrates  and 
describes  new  shops  in  which  reinforced 
concrete  is  largely  used.  2500  w.  Eng 
Rec — Jan.  5,  1907.  No.  81489. 
Signaling. 

Railway  Signaling.  T.  George  Wilson. 
Gives  a  general  outline  of  what  is  accom- 
plished by  interlocking,  the  manner  in 
which  the  work  is  done,  and  the  construc- 
tion of  ,  a  particular  type  of  machine.  Ills. 
3000  w.  Elec  Jour — Jan.,  1907.  Serial. 
,ist  part.    No.  81786. 

Methods  of  Remedying  the  Interfer- 
ence of  Foreign  Current  with  Automatic 
Block  Signals.  Some  of  the  methods  of 
overcoming  the  effects  proposed  by  a  com- 
mittee of  the  Railway  Signal  Assn.  2500 
w.   Eng  News— Jan.  10,  1907.   No.  81555. 

The  Track  Circuit  as  Installed  on 
Steam  Railways.  H.  G.  Brown.  Read 
before  the  Inst,  of  Elec.  Engrs.  A  de- 
scription of  the  track  circuit  only,  as  in- 
stalled on  steam  railways,  of  the  method 
of  its  operation,  and  of  the  laws  govern- 
ing its  working.  3500  w.  Elec  Engr, 
Lond — Jan.  4,  1907.  No.  81636  A. 
Stations. 

New  Union  Station  at  Seattle.  Illus- 
trated description  of  a  recently  completed 
and  very  beautiful  station.  700  w.  Ry 
&  Engng  Rev — Jan.  19,  1907.    No.  81708. 

The  New  Union  Station  at  Lexington, 
Kentucky.  Illustration  and  plan,  with 
description.  860  w.  R  R  Gaz — Jan.  18, 
1907.    No.  81686. 

Washington's  Great  Union  Station. 
Frank  N.  Bauskett.  Illustrated  descrip- 
tion of  the  beautiful  station  nearing  com- 
pletion, calling  attention  to  points  of 
special  interest  in  the  construction.  1000 
w.  Sci  Am  Sup — Jan.  19,  1907.  No. 
81691. 
Tool  Room. 

Tool  Room,  Care  and  Economy.  F.  G. 
de  Saussure.  Suggestions  in  regard  to  a 
checking  system  for  tools,  and  other  help- 
ful methods  of  securing  economy.  Ills. 
1800  w.  Am  Engr  &  R  R  Jour — Jan., 
1907.   No.  81356  C. 

TRAFFIC. 

Car  Shortage. 

A  Plan  to  Relieve  Car  Shortage  and 
Congestion.  Letter  from  Russell  Hard- 
ing, giving  what  he  considers  the  chief 
causes  of  car  shortage  and  congestion, 
and  explaining  a  method  of  testing  the 
truth  of  his  assertions.  1600  w.  RR  Gaz 
—Jan.  18,  1897.    No.  81684. 

Car  Shortage  in  the  Middle  West. 
Some  of  the  causes  of  car  shortage  and 
the  trouble  it  causes  in  the  coal  business. 


We  supply  copies  of  these  articles.    See  page  999. 


STREET  AND  ELECTRIC  RAILWAYS. 


997 


i  ioo  w.  Min  &  Sci  Pr — Jan.  12,  1907. 
No.  81693. 

Some  Lessons  of  the  Car  Famine. 
Editorial  discussion  of  the  present  situa- 
tion in  transportation  of  supplies,  with 
notes  from  the  report  of  Hon.  Franklin 
K.  Lane,  summing  up  the  facts,  and  con- 

•  sidering  the  causes.   2200  w.   Eng  News 
— Jan.  17,  1907.    No.  81672. 

Rates. 

Argument  Against  Uniform  2-Cent 
Mileage.  Extracts  from  the  argument 
made  by  J.  M.  Johnson,  in  behalf  of  the 
Denver  &  Rio  Grande,  in  opposition  to 
the  Sherman  bill  providing  for  the 
issuance  of  mileage  tickets  at  2-cents  per 
mile.  1800  w.  Ry  Age — Jan.  18,  1907. 
No.  81707. 

MISCELLANY. 

Belts. 

See   Mechanical   Engineering,  Power 
and  Transmission. 
Law. 

The  Interstate  Commerce  Act  as 
amended.     Frank   Haigh   Dixon.  Ab- 


stract from  the  Qr.  Jour,  of  Economics. 
A  review  of  the  new  law  and  the  in- 
creased authority  given  the  Commission. 
2500  w.  R  R  Gaz— Jan.  18,  1907.  No. 
81682. 

New  Jersey. 

The  United  Railways  of  New  Jersey. 
C.  H.  Caruthers.  Reviews  the  early 
history  of  railroad  construction  and  oper- 
ation in  New  Jersey,  giving  illustrated 
descriptions  of  the  locomotive  equipment 
used,  and  other  matters  of  interest.  4500 
w.    R  R  Gaz— Jan.  11,  1907.    No.  81563. 

Refrigeration. 

Railroad  Refrigation.  Jos.  H.  Hart. 
Remarks  on  the  inadequate  methods  in 
present  use,  and  the  application  of  me- 
chanical refrigation.  2000.  R.  R  Gaz — 
Jan.  18,  1907.    No.  81685. 

State-Owned  Railroad. 

The  First  Government  Railroad  in 
America.  An  editorial  letter,  from  P.  F. 
Kupka,  giving  the  history  of  the  first 
state-owned  railroad,  in  Pennsylvania, 
and  its  methods.  3500  w.  R  R  Gaz — 
Jan.  11,  1907.    No.  81562. 


STREET  AND  EL] 

Birmingham,  Eng. 

Birmingham  Corporation  Tramways. 
Reviews  the  history  and  gives  an  illus- 
trated description  of  the  overhead  electric 
system  of  municipal  tramways.  Map. 
7500  w.  Tram  &  Ry  Wld— Jan.  10,  1907. 
No.  81770  B. 

Cable  Truck. 

#  Cable  Transport  Truck  for  Street  Ser- 
vice. (Kabeltransportwagen  fur  Strassen- 
nerkehr) .  R.  Floegel.  Convenient  de- 
sign of  three  wheeled  truck,  used  in  Bres- 
lau.  Illus.  900  w.  Glaser's  Annalen 
—Jan.  1,  1907.   No.  81818  D. 

Car  Barns. 

New  Car  Barns  of  the  Brooklyn  Rapid 
Transit  Company.  Illustrated  description 
of  barns  costing  nearly  $800,000.  700  w. 
Elec  Ry  Rev— Jan.  12,  1907.    No.  81615. 

Cars. 

A  Model  Car  for  Long  Travel.  W.  H. 
Evans.  Read  before  the  Cent.  Elec.  Ry. 
Assn.,  Indianapolis,  Ind.  Presents  points 
where  improvements  are  needed  to  meet 
the  requirements  of  long  distance  in- 
terurban  service.  2000  w.  Elec  Ry  Rev 
— Jan.  26,  1907.    No.  81967. 

Car  Equipment  of  the  Vienna-Baden 
Single  Phase  A.  C.  Road.  (Der  Wagen- 
park  fur  die  Einphasen-Wechselstrom- 
Bahn  Wien-Baden).  Illus.  2700  w. 
Elektrotechnische  Zeitscrift — Dec.  13, 
1906.   No.  81834  B. 

The  New  Car  Equipment  for  the  Bos- 
ton Elevated  Railway  Company.  Illus- 
trates and  describes  cars  embodying  the 

We  supply  copies  of  the 


:tric  railways 

latest  developments  in  the  construction  of 
steel  passenger  coaches.    700  w.    St  Ry 
Jour — Jan.  12,  1907.    No.  81589. 
Catenary. 

Catenary  Line   Construction.     C.  E. 
Eveleth.  Explains  the  advantages  claimed 
for  this  construction.    2000  w.    St  Ry 
Jour — Jan.  19,  1907.    No.  81705. 
Chicago. 

The  Union  Loop  of  Chicago  and  a 
Proposed  Terminal  Station  System  for 
the  Elevated  Railways  of  Chicago.  J. 
B.  Strauss.  Explains  the  present  condi^ 
tions  and  traffic  congestion  and  the  pro- 
posed remedies.  3500  w.  Eng  News — 
Jan.  31,  1907.   No.  82022. 

Electrification. 

Some  Remarks  Regarding  Railway 
Electrification.  Philip  Dawson.  Discus- 
ses the  electrification  of  the  London 
Metropolitan  District  Railways,  showing 
that  other  causes  than  the  method  of 
haulage  have  seriously  interfered  with 
the  success  of  these  lines.  Also  considers 
factors  of  importance  on  such  systems. 
2000  w.  Elec  Rev,  Lond — Jan.  18,  1907. 
No.  81981  A. 

Feeders. 

The  Use  of  Steel  Rails  for  Electric 
Railway  Feeders.  Julius  Alsberg.  Re- 
port of  conductivity  tools  made  of  vari- 
ous steel  rails,  both  for  third  rail  and 
service  use,  with  calculations  of  compara- 
tive costs  of  copper  feeders  and  steel 
rails.  1500  w.  Eng  News — Jan.  10, 
1907.    No.  81560. 

articles.    See  page  999. 
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Lighting. 

Car  Lighting.  R.  C.  Taylor.  Read 
before  the'  Cent.  Elec.  Ry.  Assn.,  Indiana- 
polis, Ind.  Considers  headlight  require- 
ments, interior  lighting,  etc.  Ills.  1800 
w.  Elec  Ry  Rev — Jan.  26,  1907.  No. 
81966. 
London. 

The  Victoria  Embankment  Tramway. 
Outline  map  and  illustrated  description  of 
features  of  this  new  line.  2500  w.  Tram 
&  Ry  Wld— Jan  10,  1907.    No.  81771  B. 

New  Jersey. 

The  Morris  County  Traction  Com- 
pany's Inter-Suburban  $ystem  in  New 
Jersey.  An  illustrated  article  explaining 
the  purpose  of  this  system  of  railways, 
and  describing  details.  1500  w.  St  Ry 
Jour — Jan.  12,  1907.    No.  81586. 

New  Mexico. 

The  Las  Vegas  Railway  &  Power  Com- 
pany. Illustrated  description  of  this 
railway  and  power  plant.  2000  w.  St 
Ry  Jour — Jan.  26,  1907.   No.  81962. 

Paris. 

The  Paris  Metropolitan  Railway.  Map 
showing  the  network  of  lines  completed 
and  proposed,  with  an  account  of  the 
working,  rates,  etc.  2700  w.  Engng — 
Jan.  11,  1907.  No.  81744  A. 
Power. 

The  Cost  and  Sale  of  Railway  Power. 
G.  H.  Kelsay.  Read  before  the  Cent. 
Elec.  Ry  Assn.,  Indianapolis,  Ind.  Con- 
siders the  factors  involved  when  estimat- 
ing the  cost  of  power  for  the  purpose  of 
sale.  3000  w.  Elec  Ry  Rev — Jan.  26. 
1907.  No.  81965. 
Rails. 

Rail  Creeping  and  Expansion.  E. 
Goolding.  Briefly  considers  the  causes  of 
their  movements.  1000  w.  Elec  Engr, 
Lond— Jan.  11,  1907.   No.  81732  A. 

Standard  Rail  Sections  for  Paved 
Streets.  C.  Gordon  Reel.  Reviews  the 
history  of  the  girder  rail,  and  states  the 
advantages  of  T-rail  sections,  giving  data 
from  many  cities.  Ills.  6000  w.  St  Ry 
Jour— Jan.  26,  1907.  No.  81963. 
Rail-Welding. 

Thermit  Rail- Welding — Experiences  of 
the  Utica  &  Mohawk  Valley  Railway 
Company.  M.  J.  French.  Gives  a  brief 
description  of  the  details  of  the  thermit 
welding  process,  and  of  special  features 
in  the  work  on  the  road  named.  Ills. 
3000  w.   St  Ry  Jour — Jan.  12,  1907.  No. 

81587. 
Review. 

Electric  Railroading  in  1906.  Dr. 
Louis  Bell.  A  review  of  the  progress 
during  the  year,  which  shows  improved 
construction,  and  the  introduction  of 
electricity  on  steam  roads,  especially  the 
terminal  division  of  the  N.  Y.  Central. 
2^00  w.  Elec  Rev,  N  Y — Jan.  12,  1907. 
No.  81591. 


Shops. 

Shop  Practice  at  Memphis.  Illustrates 
and  describes  the  shop  and  car  houses  at 
Memphis,  Tenn.,  their  equipment  and 
methods.  3000  w.  Elec  Ry  Rev — Jan. 
26,  1907.    No.  81964. 

Standardization. 

Standard  Car  Connections.  H.  Schlegel. 
Presents  the  advantages  and  gives  sug- 
gestions adapted  from  actual  experience 
in  standardizing  connections  on  a  system 
employing  ten  kinds  of  motor  equipments. 
1800  w.  St  Ry  Jour — Jan.  12,  1907.  No. 
81588. 

Storekeeping. 

Records  of  the  Storekeeping  Depart- 
ment, Denver  City  Tramway  Company. 
An  explanation  of  the  methods  used,  giv- 
ing blank  forms.  1700  w.  Elec  Ry  Rev 
—Jan.  12,  1907.    No.  81616. 

Substations. 

New  Substations  of  the  Metropolitan 
West  Side  Elevated  Railway  Company. 
Illustrated  detailed  description  of  two 
rotary-converter  substations  of  interest- 
ing design,  recently  put  into  operation  in 
Chicago.  2000  w.  Elec  Ry  Rev — Jan.  19, 
1907.    No.  81702. 

Portable  Electric  Railway  Substations. 
Brief  illustrated  description  of  electric 
substation  equipment  as  used  on  two  in- 
terurban  railroads  in  the  United  States. 
700  w.  Ry  &  Engng  Rev — Jan..  12,  1907. 
No.  81614. 

Third  Rail. 

Third  Rail  Construction.  E.  Goolding. 
Calls  attention  to  defects  found  In  third- 
rail  construction  and  to  recent  improve- 
ments in  design.  Ills.  1500  w.  Elect'n, 
Lond — Jan.  11,  1907.   No.  81738  A. 

Tracks. 

^Concrete  Stringers,  Concrete  Stringers 
with  Ties,  and  Steel  Ties.  F.  D.  Jackson. 
Read  before  the  N.  Y.  State  St.  Ry.  Assn. 
Treats  especially  of  concrete  stringers 
with  and  without  ties,  and  solid  concrete 
in  the  track.    Ills.  1200  w.   Elec  Ry  Rev 

—Jan.  19,  1907.   No.  81704. 

Track  Construction  in.  Paved  Streets. 
I.  E.  Matthews.  Read  before  the  N.  Y. 
State  St.  Ry.  Assn.  Deals  principally 
with  the  types  of  construction  used  in 
Rochester,  N.  Y.  2000  w.  Elec  Ry  Rev 
— Jan.  19,  1907.   No.  81703. 

Tramways. 

Some  Notes  on  the  Maintenance  of 
Pier  Tramways.  H.  Large.  Directions 
for  the  proper  care  of  equipment  and 
tracks  on  lines  at  seaside  towns,  used 
only  during  the  summer  season.  2000 
w.  Elec  Engr,  Lond — Jan.  18,  1907.  No. 
81979  A. 

Vienna. 

The  Electrical  Equipment  of  the  Vienna 
Metropolitan  Railway.  Describes  the 
equipment.  Ills.  1500  w.  Elect'n,  Lond 
— Jan.  4,  1907.   No.  8 1 64 1  A. 
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EXPLANATORY  NOTE— THE  ENGINEERING  INDEX. 


We  hold  ourselves  ready  to  supply — usually  by  return  of  post — the  full  text  of  every 
article  indexed  in  the  preceding  pages,  in  the  original  language,  together  with  all  accom- 
panying illustrations ;  and  our  charge  in  each  case  is  regulated  by  the  cost  of  a  single  copy 
of  the  journal  in  which  the  article  is  published.  The  price  of  each  article  is  indicated  by 
the  letter  following  the  number.  When  no  letter  appears,  the  price  of  the  article  is  20  cts. 
The  letter  A,  B,  or  C  denotes  a  price  of  40 cts.;  D,  of  60  cts.;  E,  of  80  cts.;  F,  of  $1.00; 
G,  of  $1.20;  H,  of  $1.60.  When  the  letter  N  is  used  it  indicates  that  copies  are  not  readily 
attainable,  and  that  particulars  .as  to  price  will  be  supplied  on  application.  Certain  jour- 
nals, however,  make  large  extra  charges  for  back  numbers.  In  such  cases  we  may  have  to 
increase  proportionately  the  normal  charge  given  in -the  Index.  In  ordering,  care  should 
be  taken  to  give  the  number  of  the  article  desired,  not  the  title  alone. 

Serial  publications  are  indexed  on  the  appearance  of  the  first  installment. 


SPECIAL  NOTICE. — To  avoid  the  inconvenience  of  letter-writing  and  small  remittances,  espe- 
cially from  foreign  countries,  and  to  cheapen  the  cost  of  articles  to  those  who  order  frequently,  we  sell 
coupons  at  the  following  prices: — 20  cts.  each  or  twelve  for  $2.00,  thirty-three  for  $5,  and  one  hundred 
for  $15. 

Each  coupon  will  be  received  by  us  in  payment .  for  any  20-cent  article  catalogued  in  the  Index. 
For  articles  of  a  higher  price,  one  of  these  coupons  will  be  received  for  each  20  cents;  thus,  a  40-cent 
article  will  require  two  coupons;  a  60-cent  article,  three  coupons;  and  so  on.  The  use  of  these  coupons 
is  strongly  commended  to  our  readers.  They  not  only  reduce  the  cost  of  articles  25  per  cent  (from 
20c.  to  15c),  but  they  need  only  a  trial  to  demonstrate  their  very  great  convenience — especially  to 
engineers  in  foreign  countries,  or  away  from  libraries  and  technical  club  facilities. 

^rite  for  a  sample  coupon — free  to  any  part  of  the  world. 


CARD  INDEX. — These  pages  are  issued  separately  from  the  Magazine,  printed  on  one  side  of  the 
paper  only,  and  in  this  form  they  meet  the  exact  requirements  of  those  who  desire  to  clip  the  items 
for  card-index  purposes.  Thus  printed  they  are  supplied  to  regular  subscribers  of  The  Engineering 
Magazine  at  10  cents  per  month,  or  $1.00  a  year;  to  non-subscribers,  25  cts.  per  month,  or  $3.00  a  year. 


•     THE  PUBLICATIONS  REGULARLY  REVIEWED  AND  INDEXED. 

The  titles  and  addresses  of  the  journals  regularly  reviewed  are  given  here  in  full,  but  only  abbre- 
viated titles  are  used  in  the  Index.  In  the  list  below,  zv  indicates  a  weekly  publication,  b-zv,  a  bi-weekly, 
s-w, .  a  semi-weekly,  m,  a  monthly,  b-m,  a  bi-monthly,  t-m,  a  tri-monthly,  qr,  a  quarterly,  s-q,  semi- 
quarterly,  etc.  Other  abbreviations  used  in  the  index  are:  111 — Illustrated;  W — Words;  Anon — Anony- 
mous. 


American  Architect,   zv.    New  York. 

Am.  Engineer  and  R.  R.  Journal,  m.  New  York. 

American  Jl.  of  Science,  m.   New  Haven,  U.  S.  A. 

American  Machinist,    zv.    New  York. 

Annales  des  Ponts  et  Chaussees.    m.  Paris. 

Ann.  d  Soc.  Ing.  e  d  Arch.  Ital.   zv.  Rome. 

Architect,    zv.  London. 

Architectural  Record,    m.    New  York. 

Architectural  Review,    s-q.  Boston. 

Architect's  and  Builder's  Magazine,   in.   New  York. 

Australian  Mining  Standard,    zv.  Melbourne. 

Autocar,    zv.    Coventry,  England. 

Automobile,    m.    New  York. 

Automotor  Journal,    zv.  London. 

Beton  und  Eisen.    qr.  Vienna. 

Boiler  Maker,    m.    New  York. 

Brass  World,    m.    Bridgeport,  Conn. 

Brit.  Columbia  Mining  Rec.    m.    Victoria,  B.  C. 

Builder,    zv.  London. 

Bull.  Am.  Iron  and  Steel  Asso.    zv.    Phila.,  U.  S.  A. 


Bulletin  de  la  Societe  d'Encouragement.    m.  Paris. 
Bulletin  of  Dept.  of  Labor,   b-m.  Washington. 
Bull.  Soc.  Int.  d'Electriciens.    m.  Paris. 
Bulletin  of  the  Univ.  of  Wis.,  Madison,  U.  S.  A. 
Bulletin  Univ.  of  Kansas,    b-m.  Lawrence. 
Bull.  Int.  Railway  Congress,    m.  Brussels. 
California  Jour,  of  Tech.    m.    Berkeley,  Cal. 
Canadian  Architect,    m.  Toronto. 
Canadian  Electrical  News.    m.  Toronto. 
Canadian  Engineer,    m.    Toronto  and  Montreal. 
Canadian  Mining  Review,    m.  Montreal. 
Cassier's  Magazine,    m.    New  York  and  London. 
Cement,    b-m.    New  York. 
Cement  Age.   m.   New  York. 
Central  Station,    m.    New  York. 
Chem.  Met.  Soc.  of  S.  Africa,  m.  Johannesburg. 
Colliery  Guardian,    zv.  London. 
Compressed  Air.    m.    New  York. 
Comptes  Rendus  de  l'Acad.  des  Sciences,   zv.  Paris. 
Consular  Reports,    m.  Washington. 
Deutsche  Bauzeitung.    b-zv.  Berlin. 
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Domestic  Engineering,    w.  Chicago. 
Economic  Geology,    m.    So.  Bethlehem,  Pa. 
Eisenbahntechnische  Zeitschrift.     b-m.  Berlin. 
Electrical  Engineer,    zv.  London. 
Electrical  Magazine,    m.  London. 
Electrical  Review,    m.  London. 
Electrical  Review,    zv.     New  York. 
Electric  Journal,    m.    Pittsburg,  Pa. 
Electric  Railway  Review.     w.  Chicago. 
Electrical  World,    zv.    New  York. 
Electrician,    zv.  London. 
Electricien.    zv.  Paris. 
Electricity,    zv.  London. 

Electrochemical  and  Met.  Industry,    m.    N.  Y. 

Elektrochemische  Zeitschrift  m.  Berlin. 

Elektrotechnik  u  Maschinenbau.    zv.  Vienna. 

Electrotechnische  Zeitschrift.    zv.  Berlin. 

Elettricita.    zv.  Milan. 

Engineer,    zv.  London. 

Engineer,     s-m.  Chicago. 

Engineering,     zv.  London. 

Engineering- Contracting,    zv.    New  York. 

Engineering  and  Mining  Journal,    zv.    New  York. 

Engineering  Magazine,   m.   New  York  and  London. 

Engineering  News.    zv.     New  York. 

Engineering  Record,     zv.     New  York. 

Eng.  Soc.  of  Western  Penna.  m.  Pittsburg,  U.  S.  A. 

Far  Eastern  Review,    m.    Manila,  P.  I. 

Fire  and  Water,    zv.    New  York. 

Foundry,    m.    Cleveland,  U.  S.  A. 

Genie  Civil,    zv.  Paris. 

Gesundheits-Ingenieur.     s-m.  Miinchen. 

Giorn.  dei  Lav.  Pubb.  e  d  Str.  Ferr.    zv.  Rome. 

Glaser's  Ann.  f  Gewerbe  &  Bauwesen.  s-m.  Berlin. 

Ice  and  Refrigeration,    w.    New  York. 

Industrial  World,     zv.  Pittsburg. 

Ingenieria.    b-m.    Buenos  Ayres. 

Ingenieur.    zv.  Hague. 

Insurance  Engineering,    m.    New  York. 

Int.  Marine  Engineering,    m.    New  York. 

Iron  Age.    zv.    New  York. 

Iron  and  Coal  Trades  Review,    zv.  London. 

Iron  and  Steel  Trades  Tournal.    zv.  London. 

Iron  Trade  Review,    zv.    Cleveland.  U.  S.  A. 

Jour,  of  Accountancy,     m.     N.  Y. 

Journal  Asso.  Eng.  Societies,    m.  Philadelphia. 

Journal  of  Electricity,    m.    San  Francisco. 

Journal  Franklin  Institute,    m.  Philadelphia. 

Journal  of  Gas  Lighting,    zv.  London. 

Journal  Royal  Inst,  of  Brit.  Arch.    s-qr.  London. 

Jour.  Roy,  United  Service  Inst.    m.  London. 

Journal  of  Sanitary  Institute,    qr.  London. 

Jour,  of  South  African  Assn.  of  Engineers,  m. 

Johannesburg,  S.  A. 
Journal  of  the  Society  of  Arts.    zv.  London. 
Jour,  of  U.  S.  Artillery,  b-m.  Fort  Monroe,  U.  S.  A. 
Jour.  W.  of  Scot.  Iron  &  Steel  Inst.    m.  Glasgow. 
Journal  Western  Soc.  of  Eng.    b-m.  Chicago. 
Journal    of    Worcester    Poly.    Inst.,  Worcester, 

U.S.A. 

Locomotive,    m.     Hartford,  U.  S.  A. 

Machinery,    m.    New  York. 

Madrid  Cientifico.    t-m.  Madrid. 

Manufacturer's  Record,    zv.  Baltimore. 

Marine  Review,    zv.    Cleveland,  U.  S.  A. 

Men.  de  la  Soc.  des  Ing.  Civils  de  France,  m.  Paris. 

Metallurgie.    zv.  Paris. 

Minero  Mexicano.     zv.     City  of  Mexico. 


Mines  and  Minerals,     m.     Scranton,  U.  S.  A. 
Mining  and  Sci.  Press,    zv.     San  Francisco. 
Mining  Journal,    zv.  London. 
Mining  Reporter,     zv.     Denver,  U.  S.  A. 
Mittheilungen  des  Vereines  fur  die  Forderung  des 
Local  und  Strassenbahnwesens.   m.  Vienna. 
Motor  Wagon,    zv.     Cleveland,  U.  S.  A. 
Municipal  Engineering,   m.   Indianapolis,  U.  S.  A. 
Municipal  Journal  and  Engineer,    zv.    New  York. 
Nature,    zv.  London. 
Nautical  Gazette,     zv.     New  York. 
New  Zealand  Mines  Record,     m.  Wellington. 
Oest.  Wochenschr.  f.  d.  Oeff.  Baudienst.  zv.  Vienna. 
Oest.  Zeitschr.  Berg  &  Hiittenwesen.   zv.  Vienna. 
Plumber  and  Decorator,     m.  London. 
Popular  Science  Monthly,     m.     New  York. 
Power,    m.    New  York. 
Practical  Engineer,    zv.  London. 
Pro.  Am.  Soc.  Civil  Engineers,     m.    New  York. 
Pro.  Canadian  Soc.  Civ.  Engrs.    m.  Montreal. 
Proceedings  Engineers'  Club.     qr.  Philadelphia. 
Pro.  St.  Louis  R'way  Club.    m.    St.  Louis,  U.  S.  A. 
Pro.  U.  S.  Naval  Inst.    qr.    Annapolis,  Md. 
Quarry,    m.  London. 

Queensland   Gov.   Mining  Jour.     m.  Brisbane, 

Australia. 
Railroad  Gazette,    zv.    New  York. 
'  Railway  Age.    zv.  Chicago. 
Railway  &  Engineering  Review,    zv.  Chicago. 
Railway  and  Loc.  Engng.    m.    New  York. 
Railway  Master  Mechanic,    m.  Chicago. 
Revista  d  Obras.  Pub.    zv.  Madrid. 
Review  of  Reviews,    m.    London  &  New  York. 
Revista  Tech.  Ind.     m.  Barcelona. 
Revue  de  Mecanique.    m.  Paris. 
Revue  Gen.  des  Chemins  de  F  r.    m.  Paris. 
Revue  Gen.  des  Sciences,    zv.  Paris. 
Revue  Industrielle.    zv.  Paris. 
Revue  Technique,     b-m.  Paris. 
Rivista  Gen.  d  Ferrovie.    zv.  Florence. 
Rivista  Marittima.    m.  Rome. 
Schiffbau.    s-m.  Berlin. 
Schweizerische  Bauzeitung.    zv.  Zurich. 
Scientific  American,    zv.     New  York.  : 
Scientific  Am.  Supplement    zv.    New  York. 
Sibley  Jour,  of  Mech.  Engng.    m.    Ithaca,  N.  Y. 
Stahl  und  Eisen.    s-m.  Dusseldorf. 
Stevens  Institute  Indicator,   qr.   Hoboken,  U.  S.  A. 
Street  Railway  Journal,    zv.    New  York. 
Technograph.    yr.    Urbana.  111. 
Technology  Quarterly,     qr.     Boston,  U.  S.  A. 
Tijds  v  h  Kljk.  Inst,  v  Ing.    qr.     Hague.  , 
Tramway  &  Railway  World,     m.  London. 
Trans.  Am.  Ins.  Electrical  Eng.    m.    New  York. 
Trans.  Am.  Ins.  of  Mining  Eng.    New  York. 
Trans.  Am.  Soc.  Mech.  Engineers.    New  York. 
Trans.  Inst,  of  Engrs.  &  Shipbuilders  in  Scot- 
land, Glasgow. 
Transport,    zv.  London. 
Wood  Craft,     m.     Cleveland.  U.  S.  A. 
Yacht,    zv.  Paris. 

Zeitschr.  f.  d.  Gesamte  Turbinenwesen.  zv.  Munich. 
Zeitschr.  d.  Mitteleurop.    Motorwagon  Ver.  s-m, 
Berlin. 

Zeitschr.  d.  Oest.  Ing.  u.  Arch.  Ver.    zv.  Vienna. 
Zeitschr.  d.  Ver  Deutscher  Ing.    zv.  Berlin. 
Zeitschrift  fur  Elektrochemie.    zv.    Halle  a  S. 


Improved  Machinery 

New  Processes  and  Appliances 

The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising*.  But  as  the 
information  is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale,  it  is  proper 
to  say  that  the  manufacturers  ,rat  her  than  ourselves,  are  responsible  for  thestatements  made. 


A  New  Line  of  Controllers. 

THE  Electric  Controller  &  Supply  Co., 
of  Cleveland,  Ohio,  are  placing  upon 
the  market  a  new  line  of  controllers  termed 
Type  G  which  have  a  rating  of  i  to  50  H. 
P.  These  controllers  were  built  to  meet 
the  requirements  of  general  crane  service 
where  the  conditions  are  not  severe  enough 
to  demand  the'  use  of  the  Dinkey  ventilated 
controller.  The  Type  G-3  and  G-4  con- 
trollers are  built  with  coil  resistance  and 
the  Type  G-5  and  G-6  controllers  are  built 
with  cast  grid  resistance.  When  it  is  de- 
sired to  place  controllers  above  or  in  the 


i 


TYPE  G-5  CONTROLLER,  FRONT  VIEW. 

rear  of  the  operator  the  Type  G  controller 
is  furnished  arranged  for  under  lever 
operation.  They  are  also  furnished  with 
spring  return  for  operation  from  the  floor 
by  means  of  pendent  ropes  or  chains.  A 
number  of  crane  users  have  decided  that  a 
15  or  20  ton  crane  requiring  a  25  or  30 
horse-power  motor  on  the  hoist  and  bridge 
motion  may  be  operated  from  the  floor  by 
any  of  the  men  in  the  shop,  thus  saving  the 
wages  of  a  crane  operator  who  would 


probably  be  idle  half  his  time.  It  is  a  very 
simple  matter  to  put  cutouts  at  either  end 
of  the  trolley  travel  and  at  either  end  of 
the  runway  to  prevent  accident.  The 
Type'G  controller  meets  this  demand  for  a 
controller  up  to  50  horse-power  arranged 
for  operation  from  the  floor  by  means  of 
ropes.  This  controller  is  a  self-contained 
unit,  the  resistance  being  placed  in  the 
frame,  making  it  necessary  to  run  only 
four  wires  between  the  controller  and 
motor.  Reversal  is  accomplished  by  the 
use  of  a  single  lever,  no  separate  reverse 
switch  being  required.  The  Type  G  con- 
trollers are  self-contained,  compact,  and 
accessible.  All  parts  are  made  to  jig  and 
are  interchangeable.  The  contact  face  is 
of  heavy  slate,  free  from  metallic  veins. 
The  contact  segments  are  of  copper  which 
are  screwed  to  brass  lugs  to  which  all 
wiring  connections  are  made.  By  this  con- 
struction any  of  the  contact  segments  can 
be  removed  and  replaced  without  disturb- 
ing the  wiring  connections.    The  contact 


TYPE  G-6  CONTROLLER,   FRONT  VIEW,  ALL 
CASES  REMOVED  SHOWING  RESISTANCE 
AND  FACE  OF  CONTROLLER. 

arms  is  of  soft  cast  iron  and  carries  the 
fingers  and  finger  holders,  the  insulation  of 


3i 


32 


THE  ENGINEERING  MAGAZINE. 


which  is  of  heavy  pressed  vulcabuston 
bushings.  The  contact  fingers  are  of 
dropped  forge  copper  of  great  hardness 
and  may  be  removed  and  replaced  without 
removing  the  contact  arm.  A  powerful 
and  effective  blow-out  is  provided  in  all 
sizes  of  these  controllers.  The  frame  for 
Type  G-3  and  G-5  controllers  consists  of  a 
main  casting  in  one  piece  provided  with  a 
cover,  the  removal  of  which  affords  easy 
access  to  all  resistance  connections  The 
case  enclosing  this  frame  is  of  perforated 
steel,  thus  allowing  ample  ventilation/  The 
frame  of  the  G-4  and  G-6  controllers  con- 
sists of  a  bottom  casting  which  supports 
the  resistance,  and  a  top  casting  which  sup- 
ports the  contact  slate  and  arm.  The  top 
and  bottom  casting  are  connecting  by 
means  of  four  steel  corner  posts  around 
which  a  casing  of  perforated  steel  is  pro- 
vided for  ventilation  and  protection  to  re- 
sistance. The  top  casting  of  the  G-4  and 
G-6  controllers  supports  the  contact  slate 
which  is  completely  covered  and  protected 
by  a  sheet  steel  casing.  This  protects  the 
operator  from  coming  in  contact  with  any 
live  parts  of  the  controller,  and  also  pro- 
tects the  working  parts  of  the  controller 
from  dust  and  dirt  Easy  operation  is 
secured  by  a  lever  which  is  keyed  to  the 
arm  shaft  at  the  back  of  the  top  casting, 
which  gives  a  short  movement  of  about  10 
inches  in  either  direction  for  both  starting 
and  reversing.  The  resistance  for  the  G-5 
controller  is  built  of  cast  grids  in  a  single 
bank  which  may  easily  be  removed  as  a 
unit  without  disturbing  the  other  parts  or 
moving  the  controller.  The  resistance  for 
the  G-6  controller  is  made  of  two  banks 
supported  on  bars  attached  to  the  frame, 
and  may  be  removed  in  separate  units 
without  disturbing  the  other  parts.  The 
resistance  for  Type  G-3  and  G-4  control- 
lers is  made  up  of  Type  E  coils  which  con- 
sist of  a  heavy  asbestos  tube  stiffened  by 
means  of  a  central  brass  tube  which  serves 
to  bring  the  rear  terminal  forward,  facili- 
tating the  necessary  connections.  These 
controllers  are  very  adaptable  for  service 
up  to  500  volts.  Six  points  of  control  are 
provided  with  the  G-3  and  G-5  controllers, 
and  eight  points  of  control  with  the  G-4 
and  G-6  controllers. 


The  Cone  Gas  Generator. 

THE  Cone  gas  generator,  using  bitumin- 
ous coal,  and  now  manufactured  for 
the  United  States  by  the  Cone  Gas  Ma- 
chine Co.,  Detroit,  occupies  a  field  entirely 
its  own  by  its  revolutionary  improvements 
in  the  generation  of  gas.  Until  this  ma- 
chine was  demonstrated  it  has  been  con- 
sidered impossible  to  use  bituminous  coal 
in  a  gas  generator  without  the  formation 
of  tar,  requiring  the  addition  of  expensive 
auxiliary  machinery  to  remove  or  burn  it, 
which  made  it  impractical  in  most  power 
plants.  The  Cone  vacuum  process  entirely 
removes  this  difficulty,  and  not  only  does 
not  form  tar,  but  preserves  in  a  fixed  gas 
the  ethylene  and  methane  series  (the  high- 
est heating  gases  yielded  by  the  coal) 
which  in  all  other  soft  coal  producers  are 
destroyed  by  destructive  distillation.  The 
process  employed  in  the  Cone  generator  is 
an  entirely  new  departure  in  gas  making, 
and  really  combines  in  one  the  three  known 
methods  of  securing  gas  from  coal,  viz , 
(1)  distillation  by  which  the  volatile 
hydro-carbons  are  driven  off  as  in  illumi- 
nating gas;  (2)  the  water  gas  process  in 
which  the  elements  of  water  H2  and  O  are 
dissociated  in  the  presence  of  incandescent 
carbon,  the  element  O  uniting  with  carbon 
to  form  CO  and  the  element  H  being  set 
free;  (3)  the  air  gas  process  by  which  the 
O  of  the  air  forced  through  the  incandes- 
cent fuel  unites  with  the  free  carbon  to 
form  CO  or  carbon  monoxide,  the  well 
known  fuel  gas, — thus  utilizing  all  the 
available  heat  obtainable  from  the  coal,  and 
leaving  nothing  but  ash  as  a  waste. 

This  seemingly  complicated  process  is, 
however,  simplicity  itself  in  its  application 
and  when  understood.  Its  method  may  be 
explained  as  follows :  The  fuel  is  divided 
into  two  zones  called  the  primary  or  lower 
zone  and  the  secondary  or  upper  zone. 
The  coal  is  introduced  at  the  top  and 
passes  through  the  different  processes  of 
distillation,  until  by  the  time  it  reaches  the 
primary  zone  it  is  coke.  The  coke  in  this 
zone  is  exposed  to  air  only,  admitted 
through  the  rose  in  the  center,  and  keeps 
this  part  of  the  fuel  at  incandescent  heat 
continually  whether  the  generator  is  run- 


IMPROVED  MACHINERY. 


33 


ning  on  full  load  or  on  no  load.  The  vapor- 
izer located  between  the  primary  and  sec- 
ondary zones,  supplies  large  quantities  of 
steam  at  this  point  and  thereby  retards  com- 
busion  of  the  coal  above,  sufficiently  to  pro- 
hibit destructive  distillation  of  the  higher 
volatiles  which  pass  off  in  a  fixed  gas.  The 
union  of  the  elements  to  form  tar  is  pre- 
vented as  follows:  (i)  by  the  excessive 
amount  of  steam  introduced  and  (2)  by 
coming  in  contact  with  the  cooler  surface 
of  the  air  and  water  heaters  shown  sur- 
rounding the  reservoir  at  the  top  of  the 
generator.  The  result  of  this  process 
briefly  stated  is:  (1)  that  it  is  entirely 
automatic,  requiring  no  attention  but  to 
feed  the  coal  and  remove  the  ashes;  (2)  it 
gives  a  perfectly  tarless  gas  of  high 
calorific  value;  +(3)  while  the  fuel  is  pass- 
ing through  the  different  stages  of  dis- 
tillation the  heat  is  too  low  to  make 
clinker,  but  when  the  coke  reaches  the 
primary  zone  it  is  too  well  digested  to  form 
anything  but  small  clinker  which  passes 
out  freely  with  the  i&shes ;  (4)  the  machine 
will  always  respond  instantly  from  no  load 
to  full  load,  as  a  highjieat  is  always  main- 
tained in  the  primary  zone  and  increases 
the  output  of  gas  the  moment  the  suction 
is  increased;  (5)  it  yields  a  gas  from  cheap 
bituminous  coal  or  lignite,  greatly  exceed- 
ing in  heat  value  the  gas  obtained  from 
the  more  expensive  anthracite. 

Many  well  known  gas  engineers  have 
made  exhaustive  tests  of  this  machine  and 
are  enthusiastic  in  its  praise ;  space  pre- 
vents the  insertion  of  these  tests,  but  they 
can  be  obtained  by  addressing  Cone  Gas 
Machine  Co.,  Detroit,  Mich. 

*Gas  made  in  the  Cone  producer  from  Pocahontas  coal,  tested  by 
means  of  the  Junker  calorimeter  showed  it  to  have  a  heating  value  of 
233.5  B.  T.  U.  per  cubic  foot  at  0"  and  760  m-m  barometer  pressure. 
It  had  the  following  composition : 

CO2        C2H4        Os        CO        H2        CH4  N2 


2.0 


1.0  12.8 


18.1 


Testing  a  Steam  Trap  at  High  Pressure. 

THE  accompanying  photograph  shows  a 
new  Squires  steam  trap  operating  at 
375  pounds  pressure  in  a  test  made  by  its 
inventors,  C.  E.  Squires  and  Benjamin 
Silliman  of  Cleveland,  Ohio.  The  trap  has 
just  discharged,  throwing  out  241  cubic 
inches  of  water  in  less  than  one  sec- 
ond. The  impression  that  steam  is  escap- 
ing with  the  water  is  erroneous.  Steam 


does  escape  from  some  traps,  but  usually 
as  a  result  of  wire-drawing  between  the 
periods  of  water  discharges.  The  appear- 
ance of  steam  in  the  photograph  is  due 
to  the  fact  that  vapor  "  takes  "  in  a  photo- 
graph as  steam  and  that  part  of  the  water 
discharged  at  high  temperature  and  press- 
ure flashes  into  steam  instantly  on  being 
liberated.  In  this  instance  very  little 
moisture  came  down,  all  having  been  con- 
verted into  vapor  before  there  was  time  to 
reach  the  ground. 

The  unusual  method  of  supplying  steam 
used  in  testing  these  traps  was  adopted 
because  there  were  no  high  pressure  boil- 
ers available,  the  Cleveland  Electric  Il- 
luminating Company  with  a  maximum  of 
165  pounds  offering  the  next  highest  steam 
pressure  in  the  city.    The  automobiles  are 


1906  model  White  steamers  equipped  with 
feed  water  heaters.  Their  running  pressure 
varies  from  about  150  to  450  pounds  at  the 
steam  chest  of  the  engines.  The  boiler 
pressures  are  much  higher,  the  safety 
valve  usually  being  set  between  i,coo  and 
1,200  pounds.  In  these  tests  the  safety 
valves  were  set  for  750  pounds.  > 

After  subjecting  the  trap  to  1,000  pounds 
per  square  inch  hydrostatic  pressure  at  the 
factory,  it  was  connected  to  the  automobile 
as  shown,  so  that  steam  at  various  press- 
ures entered  from  the  boiler  of  the  ma- 
chine on  the  right,  and  heated  water  at 
similar  pressures  entered  from  the  feed 


34 


THE  ENGINEERING  MAGAZINE. 


pump  of  the  one  on  the  left.  Water  could 
then  be  turned  into  the  trap  in  any  quan- 
tity, taking  the  place  of  condensation,  in 
ordinary  service. 

Steam  alone  was  admitted  to  the  trap  at 
first  until  the  gauge  indicated  600  pounds, 
the  pressure  which  was  maintained  for 
some  time  to  test  the  gaskets.  These  are 
vital  parts  in  high  pressure  work,  as  they 
must  be  unaffected  by  the  moisture  of 
saturated  and  the  heat  of  superheated 
steam,  and  as  the  joints  must  come  apart 
easily  for  inspection  of  the  trap  interior. 
In  this  test  the  joints  remained  perfectly 
tight.  The  packing  used  was  a  special 
corrugated  copper  gasket,  which,  in  ad- 
dition to  meeting  the  requirements  men- 
tioned, does  not  deteriorate  if  the  joint  is 
taken  apart  often.    A  feature  of  the  trap 


at  one  side  and  connected  to  the  valve 
mechanism  by  a  similarly  hinged  brass  rod. 
The  proportions  of  the  bucket  and  the 
location  of  the  valve  rod  are  such  that  at 
atmospheric  pressure  the  bucket  when 
submerged  exerts  a  pull  of  six  pounds  on 
the  valve  rod.  In  practice  when  condensa- 
tion has  reached  the  high  water  line  the 
bucket  fills,  sinks  and  opens  an  auxiliary 
valve  which  is  %  inch  in  diameter. 
Pressure  under  the  main  valve  is  thus 
relieved  and  it  is  pushed  down  and  open 
instantly  by  the  internal  trap  pressure  upon 
its  upper  surfaces.  The  bucketful  of  water 
is  then  discharged,  and  the  bucket  on  ris- 
ing closes  both  valves  until  the  operation 
is  repeated.  No  wire-drawing  is  possible, 
as  the  valves  are  always  wide  open  or 
closed  tightly. 


tested  adapting  it  to  high  pressure  work 
is  the  placing  of  the  joints  entirely  above 
the  water  line.  Traps  having  the  main 
joint  partly  in  contact  with  steam  and 
partly  with  water  will  do  on  medium 
pressures,  but,  owing  to  the  widely  varying 
temperature  of  the  contained  water  and 
steam  at  high  pressure,  begin  to  leak  from 
the  effect  of  unequal  expansion.  A  second 
test  was  made  to  find  the  highest  pressure 
at  which  the  trap  would  operate. 

The  following  short  description,  in  con- 
nection with  the  cross-sectional  view  of 
the  trap  will  enable  the  reader  to  under- 
stand the  manner  in  which  the  trap  works. 
Its  action  depends  upon  the  buoyancy  of  a 
cast  iron  bucket  hinged  on  cone  bearings 


To  keep  the  auxiliary  valve  (T/$  inch  in 
diameter  or  .01227  sq.  inch  in  area)  shut 
against  the  pressure  of  6  pounds  pull  on 
the  stem  from  the  bucket  the  steam  must 
exert  a  pressure  in  pounds  per  square 
inch  of  6  x  1/.91227  or  about  490.  These 
figures  neglect  the  variation  in  density  of 
water  at  high  temperatures  and  conditions 
of  motion  within  the  trap.  To  prove  these 
figures,  enough  water  was  pumped  into  the 
trap  to  cover  the  bucket,  and  by  opening 
the  air  vent,  the  pressure  was  gradually 
lowered  until  the  trap  began  to  discharge. 
This  did  not  occur  until  the  gauge  showed 
375  pounds,  a  result  which  emphasizes  the 
importance  of  service  tests  on  steam  ap- 
paratus when  reliable  data  are  required. 
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Additional  water  was  continually  pumped 
in  and  discharged  at  this  pressure  for  ten 
minutes.  The  action  of  the  valve  was  ac- 
companied by  slight  vibration.  The  dis- 
charge sounded  like  the  exhaust  of  a  two- 
ton  steam  hammer  and  could  be  heard 
some  distance.  The  pressure  was  further 
reduced  to  300  pounds,  and  water  pumped 
into  the  trap  in  a  continuous  stream.  The 
valve  action  was  smooth,  and  the  trap 
proved  itself  capable  of  maintaining  perfect 
operation  for  an  indefinite  period. 

These  tests  should  interest  those  who 
use  steam  at  high  temperatures  and  press- 
ures, and  high-pressure  plants  are  increas- 
ing yearly.  The  Squires  trap  is  made  by 
Strong,  Carlisle  &  Hammond  Co.,  of 
Cleveland,  Ohio. 


The  Broughton  Mixer. 

THE  Broughton  mixer,  as  shown  by  the 
accompanying  cut,  has  been  used 
successfully  for  mixing  gun  powder  for  a 
number  of  years.  The  same  mixing  quali- 
ties which  have  made  it  a  favorite  with  the 
largest  wall  plaster  manufacturers  in  the 
United  States  and  Canada  for  the  past 
fifteen  years  assert  themselves  equally  well 
in    mixing    gun    powder.     The  essential 


to  work  to  the  bottom  and  the  light  to 
come  to  the  top. 

The  Broughton  mixer  has  two  shafts 
running  side  by  side  through  the  mixing 
chamber  which  is  circling  at  the  bottom, 
and  the  mixing  paddles  are  secured  to  the 
shafts  at  an  angle  in  such  a  manner  that, 
as  the  shafts  rotate  in  opposite  directions, 
the  paddles  on  their  upward  movement 
towards  the  center  of  the  mixing  chamber 
lift  the  different  materials  from  the  bottom 
of  the  case.  In  so  doing  one  set  of  paddles 
casts  the  materials  toward  one  end  of  the 
case  while  the  other  set  casts  it  in  the 
opposite  direction.  This  reverse  action 
causes  the  various  ingredients,  whether 
light  or  heavy,  to  become  thoroughly  and 
uniformly  mixed. 

All  parts  of  this  mixer  which  come  in 
contact  with  the  powder  are  made  of  either 
brass  or  aluminium,  to  guard  against 
explosion. 


The  American  Typewriter. 

THE  American  typewriter  provides  a 
medium  priced  business-like  ma- 
chine, of  the  type-bar  style,  with  all  the 
advantages  of  the  regular  type-bar  ma- 
chine, and  the  added  advantage  of  a  saving 


point  in  getting  a  perfect  mixture  is  to 
have  a  mixer  that  will  mix  together  light 
and  heavy  materials  evenly,  as  when  one 
material  is  heavy  and  the  rest  light  the 
tendency  in  most  mixtures  is  for  the  heavy 


of  about  1,200  small  parts  in  the  finished 
machine.  This  great  saving  in  parts  is 
accomplished  by  forging  the  key  and  the 
type  on  a  single  bar  of  steel — the  key  at 
one  end  and  the  type  at  the  other.  The 
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type  bar,  therefore,  is  only  a  simple  lever, 
entirely  free  from  complicated  mechanism, 
and  actually  cannot  get  out  of  order.  The 
weakness  of  the  type  bar  action  of  type- 
writers is-  in  the  looseness  which  soon 
comes  from  the  wearing  of  their  joints. 
Some  typewriters  have  as  many  as  sixteen 
bearings  between  the  key  and  the  type,  and 
some  one  of  these  is  bound  to  work  loose, 
spoil  alignment  and  finally  break  down. 

Of  equal  importance  are  the  ball  and 
socket  bearings  on  which  the  type  bars 
swing.  This  simple  bearing  insures  free- 
dom of  action  and  minimum  friction,  and, 
consequently,  light  touch  and  high  speed. 
The  carriage  and  wheel  escapement  are 
mounted  on  ball  bearings — the  most 
approved  aids  to  speed  in  typewriter 
construction. 

The  machine  possesses  the  advantage  of 
the  insertion  of  special  characters,  such  as 
fractions,  accents,  special  marks,  etc.,  in 
half  a  minute's  time  and  changeability  of 
carriage  when  that  may  be  required.  This 
typewriter  possesses  a  number  of  other 
novel  and  exclusive  features  described  in 
full  in  a  pamphlet  entitled  "  The  American 
Way."  The  American  Typewriter  Co., 
268^/2  Broadway,  New  York,  will  send  it 
on  request. 


The  Chicago  Giant  Rock  Drill. 

THE  designing  of  a  successful  machine 
rock  drill  is  an  alluring  proposition, 
calling  for  an  intimate  and  practical  knowl- 
edge of  the  conditions  and  ruggedness  of 
service  in  which  it  has  to  operate  and  per- 
form successful  work.  As  it  stands  to-day, 
the  machine  rock  drill  represents  an  evolu- 
tion of  features  of  improvement,  made 
necessary  by  a  long  line  of  demonstrations 
and  failures  in  actual  service.  In  the  de- 
sign and  development  of  the  machine 
shown  in  the  accompanying  illustration, 
the  Chicago  Giant  Rock  Drill,  full  advan- 
tage has  been  taken  of  the  opportunities 
presented  by  embodying  such  features  as 
have  proved  their  fitness  in  successful  ser- 
vice and  combining  them  with  improved 
features.  Every  detail  has  been  given 
careful  consideration  as  to  its  desirability, 
suitability  of  material  and  weight.  Some 
of  the  improved  features  are — the  shell 
which  is  of  the  adjustable  type,  constructed 


so  as  to  provide  for  double  side  bearing 
for  the  cylinder;  and  the  shell  caps  are  so 
made  that  they  will  take  up  wear  in  two 
directions,  horizontal  and  vertical,  with 
one  adjustment.  A  removal  cylinder  stop 
is  also  provided  in  the  lower  end  of  the 
shell.  Its  function  is  to  prevent  the  cylin- 
der from  slipping  out  of  the  shell  in  case 
the  feed  screw  should  be  run  out  of  the 
feed  nut.  On  the  other  hand,  should  it  be 
desired  to  remove  the  cylinder  from  the 
shell,  all  that  is  necessary  is  to  remove  the 
stop  first,  then  by  turning  the  feed  screw 
run  the  cylinder  down  in  the  shell  until 
the  feed  screw  is  out  of  the  feed  nut:  this 


will  allow  the  cylinder  to  be  slipped  out  of 
the  shell  without  any  dismantling  of  the 
machine. 

The  cylinder  is  cast  from  a  special  mix- 
ture, having  a  tensile  strength  of  35>ooo  to 
38,000  pounds  and  presenting  a  fine 
polished  surface  when  finished.  The  upper 
end  of  the  cylinder  is  extended  to  form  a 
chamber  for  the  rotating  mechanism  which 
is  of  the  releasing  type.  Three  parts  are 
used,  thus  equally  distributing  the  rotating 
effect  and  the  pawls  are  constructed  so  that 
they  are  reversible  ;  L  e,,  should  one  of  the 
engaging  edges  wear  out,  the  pawl  can  be 
reversed  so  as  to  present  the  other  and  un- 
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worn  edge  to  engage  with  the  ratchet. 
This  is  an  important  point,  as  it  makes 
provision  for  doubling  the  life  of  each 
pawl.  The  ratchet  is  of  one  piece  with 
the  rotating  or  rifle  bar,  which  is  extended 
on  its  upper  end  to  fit  into  a  chamber  or 
recess  into  the  upper  head;  this  provides 
for  the  holding  of  the  rotating  bar  in  a 
central  position  and  relieves  the  rotating 
mechanism  of  all  side  strains.  The  valve 
motion  is  positive  and  is  of  the  tappet  or 
rocker  type,  modified  to  give  a  short  stroke 
feature,  the  length  of  the  stroke  being  at 
all  times  completely  under  control  of  the 
operator.  The  supporting  pin  of  the 
rocker  works  in  renewable  steel  bushings 
and  is  completely  enclosed,  it  being  kept  in 
place  by  caps  easily  removable  but  which 
are  securely  locked  in  place  by  the  valve 
seat  when  machine  is  assembled. 

One  of  the  most  valuable  features  of  the 
drill  is  the  provision  for  automatic  lubrica- 
tion. An  oil  reservoir  chamber  is  provided 
in  the  valve  seat  and  communication  is 
made  between  the  oil  reservoir  and  the  in- 
terior of  the  valve  chest.  The  oil  is  led 
through  this  channel  into  the  chest  where 
it  mixes  with  the  operating  fluid  and  is 
carried  by  it  into  the  interior  of  the  ma- 
chine. One  filling  of  the  oil  reservoir  will 
last  half  a  <£  shift."  In  case  the  rotating 
mechanism  should  not  receive  sufficient 
lubrication  from  the  interior,  provision 
is  made  in  the  upper  head  whereby  it  may 
be  oiled  when  necessary.  Manufactured 
by  the  Chicago  Pneumatic  Tool  Co., 
Chicago,  111.,  who  will  send  fuller  details 
on  request.  The  workmanship  is  of  the 
best  and  absolute  interchangeability  of 
parts  is  assured. 


Improved  Regrinding  Valves. 

THE  Lunkenheimer  Co.,  Cincinnati, 
have  made  a  number  of  desirable  im- 
provements on  their  regrinding  valves. 
The  changes,  however,  are  not  at  all 
radical,  as  the  valve  has  been  in  use  for 
half  a  century  and  has  proven  itself  to  be 
of  the  correct  design,  having  given  general 
satisfaction  wherever  used.  Its  manufac- 
turers, however,  increased  the  weight  of 
the  valve,  not  because  the  thickness  of 
shell,  etc.,  were  too  light  in  their  former 
products,  but  merely  as  an  additional  pre- 


caution against  rough  handling  while  at- 
taching, etc.  The  medium  pattern  valves 
are  guaranteed  to  stand  a  working  pressure 
of  200  pounds  per  square  inch  and  the 
extra  heavy  pattern  up  to  350  pounds  per 
square  inch.  They  have  also  altered  the 
shape  of  the  valve,  which  not  only  makes 
an  elegant  appearance  but  also  increases 
the  area  through'  the  valve,  permitting  an 
unobstructed  passage  through  it,  the  area 
being  more  than  equal  to  that  of  the 
connecting  pipe. 

To  insure  a  perfect  and  strong  joint  be- 
tween the  pipe  and  valve,  the  pipe  threads 
have  been  made  considerably  longer,  there- 
by overcoming  the  danger  of  stripping 
threads  which  so  often  happens  owing  to 
rough  and  unskilled  workmanship  in  at- 
taching.   All  sizes  of  the  valves  now  have 


lock-nuts  on  the  hand  wheels,  which  facili- 
tates the  taking  apart  and  assembling  of 
the  valve  for  repairs,  etc.  Referring  to  the 
sectional  illustration,  it  will  be  noticed  that 
the  hub  which  carries  the  operating  stem 
is  secured  to  the  body  by  a  union  connec- 
tion which,  in  turn,  screws  over  the  shell 
of  the  valve  body.  By  means  of  this  con- 
struction it  is  impossible  for  the  hub  and 
the  body  to  become  corroded  together,  as 
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the  thread  which  holds  the  union  ring  to 
the  body  is  protected  at  all  times  from  the 
action  of  the  steam,  the  joint  being  made 
between  the  flange  on  the  hub  and  the 
neck  of  the  body.  This  connection  also 
acts  as  a  tie  or  binder  in  screwing  over 
the  body  and  tends  to  make  the  valve  rigid 
and  strong.  The  disc  A  is  held  loosely  to 
the  stem  F  by  means  of  the  lock-nut  J,  and 
therefore  will  adjust  itself  to  the  seat  very 
readily  and  a  tight  joint  can  be  relied 
upon.  The  stem  F  is  fitted  with  a  very 
strong,  durable  and  long  thread  and  the 
hand  wheel  is  of  ample  diameter  to  insure 
the  easy  operation  of  the  valve. 

To  r'egrind  the  valve,  the  bonnet  ring  is 
unscrewed  and  the  trimmings  are  removed 
from  the  body.  A  wire  or  nail  is  placed 
through  the  lock-nut  and  stem,  a  little 
powdered  sand  or  glass  and  soap  or  oil  is 
placed  on  the  disc  and  the  trimmings  are 
again  placed  in  the  valve  and  reground 
The  bonnet  has  a  small  rim  or  projection 
on  the  bottom  thereof  which  acts  as  a 
guide  on  the  inside  of  the  valve  neck  while 
regrinding.  The  seats  in  the  valve-bodies 
are  very  small  when  the  valves  are  sent 
out  from  the  factory,  which  permits  of 
considerable  regrinding  and  is  considered 
an  important  feature. 

The  valve  can  be  packed  under  pressure 
when  open  or  closed  and  to  pack  while  the 


steam  is  flowing  through  the  valve,  open  it 
as  wide  as  possible,  when  the  shoulder  at 
the  top  of  the  stem  thread  will  form  a  seat 
beneath  the  stuffing  box. 

The  material  used  is  of  the  highest  grade 
of  bronze  composition  and  the  workman- 
ship is  in  every  respect  commendable. 
Before  being  sent  out,  every  valve  is  thor- 
oughly tested  and  inspected,  the  stuffing 
boxes  are  packed  and  they  are  ready  for 
immediate  use. 

The  company  have,  in  connection  with 
their  plant,  a  complete  physical  and  chem- 
ical laboratory,  which  enables  them  to 
manufacture  their  products  of  such  com- 
position as  are  best  adapted  to  withstand 
the  chemical  actions,  strains,  etc ,  to  which 
the  various  products  are  subjected. 


Gas  Engine  Designers. 

TLLMER  &  CO,  Fourth  National  Bank 
1  Building,  Cincinnati,  Ohio,  have 
opened  an  office  as  gas  engine  experts, 
specializing  in  gas  and  oil  engine  design 
By  centralizing  the  design  work  they  are 
not  only  enabled  to  deliver  high  class  de- 
sign at  the  least  cost  because  of  the  saving* 
effected  in  preliminary  work,  but  at  the 
same  time  the  builder  gets  the  benefit  of 
highly  specialized  experience  and  is  as- 
sured of  the  very  best  proportions  of  parts 
throughout. 
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Personal. 

— Dodge  &  Day,  Philadelphia,  announce 
that  John  E.  Zimmermann,  formerly  sec- 
retary of  the  American  Pulley  Co.,  has  be- 
come a  partner  in  their  firm. 

—American  Steam  Gauge  &  Valve  Mfg. 
Co.,  Boston,  advise  that  R.  M.  Turner, 
formerly  their  eastern  representative,  *  has 
been  appointed  manager  of  their  publicity 
department  and  that  C.  H.  Mosher  has  been 
secured  to  succeed  Mr.  Turner  as  eastern 
representative. 

— Arthur  Tomalin,  formerly  news  editor 
of  the  Newark  Evening  News,  has  been 
appointed  general  advertising  manager  of 
the  Central  Railroad  of  New  Jersey  and 
editor  of  its  monthly  magazine  "  The  Sub- 
urbanite," with  offices  at  143  Liberty  Street, 
New  York. 

—Henry  Clark  Sergeant  of  the  Ingersoll- 
Sergeant  Drill  Co.,  now  an  integral  part  of 
the  Ingersoll-Rand  Co.,  died  at  his  home, 
Westfield,  N.  J.,  recently.  Mr.  Sergeant 
was  a  highly  successful  inventor,  espe- 
cially in  the  line  of  rock  drills,  air  com- 
pressors and  mining  and  excavating  ma- 
chinery in  general. 


Industrial  Notes. 

— Link-Belt  Co.,  Philadelphia,  have  op- 
ened branch  offices  at  321  Ellicott  Square 
Bldg.,  Buffalo,  and  440  New  York  Block, 
Seattle. 

— The  Berlin  Construction  Co ,  Berlin, 
Conn.,  has  received  a  contract  for  building 
an  extension  to  the  fan  shop  of  the  Green 
Fuel  Economizer  Co.,  Matteawan,  N.  Y. 

— The  B.  F.  Sturtevant  Co.,  Boston,  is  in- 
stalling for  the  Textile  Machine  Works, 
Reading,  a  complete  emery  dust  exhausting 
arrangement  consisting  of  steel  plate  ex- 
haust fan  and  dust  collector. 

— The  Century  Cement  Machine  Co., 
Rochester,  has  just  shipped  six  Hercules 
cement  block  machines  to  one  contractor  in 


Cairo,  Egypt,  for  use  in  making  concrete 
blocks  for  public  building. 

— The  Curtis  &  Curtis  Co.,  Bridgeport, 
manufacturers  of  Forbes  patent  die  stocks, 
are  compelled  to  enlarge  their  plant,  and, 
in  the  early  spring,  will  make  a  large  addi- 
tion to  the  machine  shop,  increasing  their 
floor  space  by  something  over  six  thousand 
square  feet,  enabling  them  to  about  double 
the  number  of  machines  now  employed  in 
the  manufacture  of  their  pipe  cutting  and 
threading  machines. 

— The  B  F.  Sturtevant  Co.,  Boston,  has 
recently  received  orders  for  its  high  pres- 
sure rotary  blowers  from  the  General  Fire 
Extinguisher  Co ,  Atlanta. ;  Rivett  Lathe 
Co.,  Brighton,  Mass. ;  Wayne  Agricultural 
Works,  Goldsboro,  N.  C. ;  J.  B.  Clark  Mfg. 
Co.,  Rockford,  111. ;  N.  Y.  Continental  Jewel 
Filtration  Co.,  New  York;  Winchester  Re- 
peating Arms  Co.,  New  Haven;  Salem 
Glass  Co.,  Salem,  N.  J. ;  and  Eastern  Chem- 
ical Co.,  Boston. 

— The  natural  draft  system  of  cement 
burning,  which  uses  very  high  stacks  in 
order  to  get  the  draft,  is  being  superseded 
by  the  compressed  air  apparatus  made  under 
the  Hurry  &  Seaman  patents,  at  the  plants 
of  the  Leheigh  Portland  Cement  Co.  The 
natural  draft  system  was  the  invention  of 
Mr.  Matcham,  until  lately  the  general  man- 
ager of  the  company.  President  Trexler,  of 
the  Lehigh  Company,  states  that,  owing  to 
the  facts  that  the  results  obtained  by  the 
natural  draft  system  did  not  show  the  anti- 
cipated savings,  the  Hurry  &  Seaman  device 
was  adopted. 

— Buffalo  Forge  Co.,  Buffalo,  have  recent- 
ly closed  a  contract  with  the  West  Virginia 
Pulp  &  Paper  Co.,  Piedmont,  Va.  The 
equipment  included  fan,  heater,  ducts,  roll- 
ing shutters,  and  Buffalo  air  washer,  the 
latter  to  be  constructed  entirely  of  copper 
and  is  used  to  condense  the  moisture  from 
the  air  as  it  is  recirculated  through  fan, 
heater,  and  kiln.    In  order  to  condense  the 
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moisture  it  is  only  necessary  to  cool  the  air 
from  1400  to  ioo°  at  which  temperature  it 
contains  so  many  more  heat  units  than  fresh 
outside  air  that  a  great  economy  is  effected 
by  recirculating  the  air  through  the  kiln 
again  rather  than  discharging  it  from  vents 
and  supplying  outside  air  to  the  fan  and 
neater. 

— The  Crocker- Wheeler  Co.,  Ampere,  N. 
J.,  has  secured  the  following  orders : 
Bridgeport  Malleable  Iron  Co.,  Bridgeport, 
1-200  kw  direct  current  generator,  250  v. 
208  rpm.  1-90  kw  250  v.  208  rpm  direct  cur- 


rent generator.  Pittsburg  &  Baltimore  Coal 
Co.,  Wendel,  Pa.,  1-300  kw  direct  current 
generator  575  v.  150  rpm.  W.  &  J.  Knox 
Net  &  Twine  Co.,  Baltimore,  25-25  hp  dc 
motors  230  volt  750  rpm.  Bridgeton  Elec- 
tric Co.,  Bridgeton,  Conn.,  1-500  kw  dc 
generator  550  v.  120  rpm.  Alliance  Machine 
Co.,  Alliance  O.,  74  motors  ranging  from 
6  to  100  hp  all  of  220  volts.  Bosches  Troy 
Laundry,  Austin,  Tex.,  14  motors  ranging 
from  %  to  7^2  hp  115  v.  and  1-35  kw  gen- 
erator 125  v. 


NEW  CATALOGUES  AND  TRADE  PUBLICATIONS 


These  catalogues  may  be  had  free  of  charge  on  application  to  the  firms  issuing  them. 
Please  mention  The  Engineering  Magazine  when  you  write. 


Belting. 

Diamond  Rubber  Co  ,  Akron. — Catalogue 
illustrating  and  describing  rubber  belting.  5  by 
7  in.;  pp.  128. 

Blacksmith  Tools. 

Buffalo  Forge  Co.,  Buffalo. — Catalogue  77 
illustrating  and  describing,  in  addition  to  the 
regular  line  of  tools,  several  new  machines  as 
well  as  changes  and  improvements  in  older 
designs.    3  by  6  in.;  pp.  40. 

Blowers. 

Exeter  Machine  Works,  Exeter,  N.  H. — Il- 
lustrated catalogue  describing  blowers,  exhaust 
fans,  ventilating  wheels,  and  hot  blast  heating 
apparatus.     6^4  by  9  in.;  pp.  32. 

Boilers. 

Oil  Well  Supply  Co.,  Oswego,  N.  Y. — Well- 
printed  catalogue  illustrating  and  describing 
water  tube  boilers,  together  with  several  tables 
containing  much  valuable  data.  9  by  6  in. ; 
pp.  30. 

Cement. 

Peninsular  Portland  Cement  Co.,  Jack- 
son, Mich. — Souvenir  on  the  history,  develop- 
ment and  future  of  Portland  cement.  The 
pamphlet  is  well  printed  and  handsomely 
illustrated.    8  by  11  in. ;  pp.  62. 

Alma  Cement  Co.,  Wellston,  O. — Well- 
printed  book  showing  their  plants  and  also 
contains  many  views  of  structures  on  which 
this  cement  has  been  employed.  11  by  7  in. : 
pp.  100. 

Cement  Roofing. 

Philip  Carey  Mfg.  Co.,  Cincinnati. — Well- 
printed  catalogue  devoted  to  an  illustrated  de- 
scription of  flexible  cement  roofing.  6  by  9  in. ; 
PP.  32. 

Circuit  Breakers. 

Cutler  Electrical  &  Mfg.  Co.,  Philadelphia. 
— Cloth  bound  catalogue  illustrating  and  de- 
scribing circuit  breakers.    8  by  11  in.;  pp.  196. 

Clufches. 

Akron   Clutch   Co.,  Akron. — Pamphlet  con- 


taining an  illustrated  description  of  friction 
clutches.    6  by  9  in.;  pp.  12. 

Concrete  Dams. 

Ambursen  Hydraulic  Construction  Co  , 
Boston. — Catalogue  illustrating  and  describing 
concrete-steel  gravity  dams.  7^  by  10^  in.; 
pp.  20. 

Core  Drills. 

Ingersoll-Rand  Co.,  New  York. — Catalogue 
No.  91  illustrates  and  describes  Davis  Calyx 
diamondless  "xore  drills.    6  by  9  in. ;  pp.  62. 

Corrugated  Sheathing. 

Wendell  &  Mac  Duffie,  New  York. — Cata- 
logue No  16  illustrates  and  describes  asbestos 
and  cement  fireproofing  materials,  including  re- 
inforced asbestos  corrugated  sheathing.  4  by  9 
in. ;  pp.  24. 

Crucibles. 

R.  B.  Seidel,  Inc  ,  Philadelphia — Folder 
illustrating  and  describing  black  lead  crucibles 
for  melting  steel,  brass,  bronze,  gold,  silver  and 
other  metals.    zTA  by         in.;  pp.  4. 

Cutter  and  Tool  Grinder. 

Dayton  Machine  and  Tool  Works,  Dayton. 
— Illustrated  catalogue  describing  the  opera- 
tions of  the  universal  cutter  and  tool  grinder. 
6  by  9  in.;  pp.  14. 

Drill  Chucks. 

Jacobs  Mfg.  Co.,  Hartford. — Illustrated  cata- 
logue describing  drill  chucks.  9  by  6  in  ; 
pp.  12. 

Pratt  Chuck  Co  ,  Frankfort,  N.  Y. — Book- 
let illustrating  and  describing  driving  drill 
chucks,  together  with  dimensions  and  prices. 
3^2  by  6  in  ;  pp  18. 

Electric  Cranes. 

Case  Mfg.  Co  ,  Columbus. — Bullletin  contain- 
ing an  illustrated  description  of  electric  cranes. 
12  by  9  in.;  pp.  32 

Electric  Hoists. 

Sprague    Electric    Co ,    New    York — Pam- 
phlet   illustrating    and    describing    hoists  and 
cranes.    4  by  8  in.;  pp.  12 
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Electric  Tools. 

Chicago  Pneumatic  Tool  Co.,  Chicago. — Il- 
lustrated catalogue  describing  electric  drills, 
grinders,  drilling  stands,  magnetic  man-hoists, 
etc.    6  by  9  in.;  pp.  60. 

Emery  Wheels. 

Hampden    Corundum    Wheel    Co.,  Bright- 
•  wood,  Mass. — Catalogue  and  price  list  of  emery 
wheels,  corundum  wheels  and  machinery.    4  by 
7  in.;  pp.  48. 

Engineering  Instruments. 

Young  &  Sons,  Philadelphia. — Catalogue  and 
price  list  illustrating  and  describing  engineer- 
ing and  surveying  instruments.  6  by  9  in.; 
pp.  140. 

Buff  &,  Buff  Mfg.  Co.,  Boston. — A  very 
complete  catalogue  illustrating  and  describing 
engineering  and  surveying  instruments,  to- 
gether with  price  lists.    6  by  9  in.;  pp.  118. 

Feed  Water  Regulators. 

Chaplin-Fulton  Mfg.  Co.,  Pittsburg. — Cata- 
logue illustrating  and  describing  feed  water 
regulators  and  other  steam  specialties.  6  by  9 
in.;  pp.  48. 

Fire  Hose. 

Eureka  Fire  Hose  Co.,  New  York. — Folder 
devoted  to  an  illustrated  description  of  fire 
hose. 

Foundry  Supplies. 

Frederick  B.  Stevens,  Detroit. — Catalogue 
illustrating  and  describing;  foundry  supplies, 
and  facings  and  polishers  and  platers  supplies. 
6  by  9  in.;  pp.  224. 

Gang  Drills. 

Moline  Tool  Co.,  Moline,  111. — Catalogue 
illustrating  and  describing  gang  drills,  screw 
drivers,  head  borers,  bolt  cutters,  speed  lathes, 
etc.    9  by  6  in.;  pp.  16. 

Gas  Engines. 

Western  Gas  Engine  Co.,  Los  Angeles. — 
Catalogue  containing  an  illustrated  description 
of  gas  engines.  Also  contains  tables  giving 
much  valuable  information.    9  by  6  in. ;  pp.  62. 

Gasoline  Trucks. 

Knox  Motor  Truck  Co.,  Springfield,  Mass. 
— Catalogue   giving  specifications   in   detail  of 
gasoline    delivery    cars    and    passenger  con- 
veyances.    Illustrated.     8  by  5^2  in.;  pp.  20. 
Gas  Producers. 

Wellman-Seaver-Morgan  Co.,  Cleveland. — 
Catalogue  illustrating  and  describing  continuous 
gas  producers.    6  by  9  in.;  pp.  32. 

Amsler  Engineering  Co.,  Pittsburg. — Cata- 
logue devoted  to  an  illustrated  description  of 
gas  producers.    6y2  by  8  in.;  pp.  20. 

Morgan  Construction  Co.,  Worcester. — 
Pamphlet  containing  an  illustrated  description 
of  continuous  gas  producers  with  automatic 
coal  feeds.    4  by  9  in.;  pp.  12. 

Grinding  Machines. 

Norton  Grinding  Co.,  Worcester. — Cata- 
logue devoted  to  an  illustrated  description  of 
plain  machines  for  cylindrical  grinding.  9  by 
6  in.;  pp.  56. 

New  Britain  Machine  Co.,  New  Britain, 
Conn. — Leaflet  illustrating  and  describing  the 
new  Whitney  patent  grinding  and  polishing 
machine.    6  by  9  in. ;  pp.  4. 


Grinding  Wheels. 

Norton  Company,  Worcester. — Illustrated 
catalogue  describing  emery  and  corundum 
goods  and  grinding  machinery.  Also  contains 
tables  giving  sizes,  prices,  etc.  6  by  9  in.; 
pp.  146. 

Heating  Machines. 

Rockwell  Engineering  Co.,  New  York. — 
Pamphlet  treating  of  oil  or  gas  fuel  heating 
machines  for  annealing,  hardening,  tempering, 
etc.    6  by  9  in.;  pp.  8. 

Hoisting  Machines. 

Dobbie  Foundry  &  Machine  Co.,  Niagara 
Falls. — Catalogue  No.  15  illustrating  and  de- 
scribing hoisting  machines,  derrick  fittings,  etc. 
9  by  6  in.;  pp.  264. 

Industrial  Plants. 

D.  C.  Newman  Collins,  New  York. — Bulle- 
tin No.  21  is  devoted  to  a  brief  description  of 
the  manner  in  which  the  erection  of  industrial 
plants  is  conducted.    5  by  7  in.;  pp.  10. 

Industrial  Railway  Materials. 

Ernst  Wiener  Co.,  New  York. — Catalogue 
No.  50  devoted  to  an  illustrated  description  of 
railway  materials  for  all  industries.  8  by  11 
in. ;   pp.  46. 

Insulators. 

Locke  Insulator  Mfg.  Co.,  Victor,  N.  Y. — 
Catalogue  No.  9  illustrating  and  describing 
porcelain  insulators.    6  by  9  in. ;  pp.  60. 

Key-Seaters. 

Mitts  &  Merrill,  Saginaw. — Catalogue  de- 
voted to  an  illustrated  description  of  key-seaters 
and  splicing  machines.    6  by  9  in. ;  pp.  32. 

Lathes. 

R.  K.  Le  Blond  Machine  Tool  Co.,  Cincin- 
nati.— Catalogue  illustrating  and  describing 
lathes.  Also  a  catalogue  devoted  to  milling 
machines.    6  by  9  in.;  pp.  92. 

Waltham  Watch  Tool  Co.,  Springfield, 
Mass. — Catalogue  illustrating  and  describing 
bench  lathes  and  bench  milling  machines.  9 
by  6  in.;  pp.  24. 

Lodge  &  Shipley  Machine  Tool  Co.,  Cin- 
cinnati.— Catalogue  illustrating  and  describing 
lathes  designed  especially  for  using  high  speed 
steels.    9  by  6  in.;  pp.  98. 

Machine  Tools. 

Geo.  D.  Walcott  &  Son,  Jackson,  Mich. — 
Catalogue  illustrating  and  describing  engine 
lathes,  shaping  machines,  etc.,  with  dimensions. 
6  by  9  in.;  pp.  32. 

Mine  Equipment. 

Monongahela  Mfg.  Co.,  Monongahela. — 
Catalogue  illustrating  and  describing  haulage 
and  hoisting  engines,  tipples,  mine  cars,  crush- 
ers, etc.    6  by  9  in.;  pp.  36. 

Motor  Cars. 

Adams  Co.,  Dubuque,  Iowa. — Catalogue  de- 
voted to  an  illustrated  description  of  the 
Adams-Farwell  motor  car.    6  by  9  in.;  pp.  16. 

Motors. 

Allis-Chalmers  Co.,  Milwaukee. — Bulletin 
No.  1040  illustrates  and  describes  polyphase 
induction  motors.  Bulletin  No.  1045  treats  of 
rotary  converters. 
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Packing. 

Mechanical  Rubber  Co  ,  Cleveland.— Cata- 
logue describing  the  various  qualities  of  pack- 
ings, together  with  tables  giving  sizes,  weights 
and  prices.    Illustrated.     5  by  7^  in.;  pp.  60. 

Pipe  Tools. 

Trimont  Mfg.  Co.,  Roxbury,  Mass. — Cata- 
logue illustrating  and  describing  pipe  tools  and 
accessories.    9  by  6  in.;  pp.  16. 

Power  Presses. 

Perkins  Machine  Co.,  Warren,  Mass. — Well- 
printed  catalogue  illustrating  and  describing  a 
large  number  of  power  presses.  5^  by  8  in.; 
pp.  176. 

Pulverizers. 

Kent  Mill  Co.,  New  York. — Pamphlet  de- 
voted to  an  illustrated  description  of  pulveriz- 
ing machinery. 

Pumping  Machinery. 

American  Well  Works,  Aurora,  111. — Illus- 
trated bulletin  treating  of  pumping  machinery 
for  all  purposes.    8  by  11  in.;  pp.  32. 

Pumps. 

W.  &  B.  Douglas,  Middletown,  Conn. — Il- 
lustrated catalogue  describing  hand  and  power 
pumps,  hydrants,  well  fixtures,  etc.  6  by  9  in.; 
pp.  190. 

Punching  Machines. 

Cincinnati  Punch  &  Shear  Co.,  Cincinnati. 
— Catalogue  treating  punching  and  shearing  ma- 
chinery, rolls,  etc.  Illustrated.  6  by  9  in.; 
pp.  56. 

Pyrometers. 

Edward  Brown  &  Son,  Philadelphia. — Cata- 
logue devoted  to  an  illustrated  description  of 
pyrometers,  together  with  price  list.  Also  con- 
tains a  partial  list  of  users.  yy2  by  iol/2  in.; 
pp.  32. 

Ore  Cars. 

Watt  Mining  Car  Wheel  Co.,  Barnesville, 
O. — Booklet  containing  a  brief  description  of 
different  styles  of  ore  cars.    3  by  6  in.;  pp.  12. 

Radial  Drills. 

Bickford  Drill  &  Tool  Co.,  Cincinnati. — 
Well-printed  catalogue  illustrating  and  describ- 
ing radial  drills  of  all  kinds.  6  by  9  in.; 
pp.  42. 

Saws. 

James  Ohlen  &  Sons,  Columbus. — Catalogue 
devoted  to  an  illustrated  description  of  circular, 
band,  hand  and  cross  cut  saws.  Also  gives 
sizes  and  prices.    5  by  7  in.,  pp.  84. 

Separators. 

Baum  Separator  &  Machine  Co.,  Manheim, 
Pa. — Illustrated  catalogue  containing  a  brief  de- 
scription of  several  styles  of  live  steam  and  oil 
separators.    6  by  9  in. ;  pp.  26. 

Steam  Engines. 

Mesta  Machine  Co.,  Pittsburg. — Cloth 
bound  catalogue  illustrating  and  describing  Cor- 
liss and  piston-valve  engines.  Rolling  mill  ma- 
chinery and  machine-molded  gears  are  also 
treated.    12  by  9  in.;  pp.  128. 

Steam  Shovels. 

Toledo  Foundry  &  Machine  Co.,  Toledo. — 
Catalogue  containing  an  illustrated  description 
of  steam   shovels  and  dipper   dredges.  Land 


dredges,  centrifugal  pumps  and  railroad  pile 
drivers  are  also  treated.    9  by  6  in. ;  pp.  82. 

Tapping  Machines. 

Modern  Tool  Co.,  Erie. — Pamphlet  treating 
of  tapping  machines  for  gas,  steam  and  water 
mains.  Also  water  works  supplies.  6  by  9  in.; 
pp.  16. 

Traveling  Cranes. 

Northern  Engineering  Works,  Detroit. — 
Booklet  treating  of  traveling  cranes,  hoists, 
cupolas,  etc.  Illustrated.  5^  by  zxA  in.; 
pp.  16. 

Twist  Drills. 

New  Process  Drill  Co.,  Taunton,  Mass. — 

Catalogue    illustrating    and  describing  twist 

drills,  together  with  tables  giving  sizes  and 
prices.    6  by  9  in.;  pp.  30. 

Valves. 

Golden-Anderson  Valve  Specialty  Co., 
Pittsburg. — Pamphlet  illustrating  and  describing 
non-return,  reducing,  automatic  and  counter- 
balanced and  float  valves.  Steam  traps  are  also 
treated.    5  by  7z/2  in.;  pp.  48. 

Water  Filters. 

New  York  Continental  Jewell  Filtration 
Co.,  New  York. — Catalogue  illustrating  and  de- 
scribing the  different  styles  and  sizes  of  niters, 
together  with  tables  giving  capacities.  9  by  6 
in.;  pp.  48.  Also  a  pamphlet  containing  an 
illustrated  description  of  the  nitration  equip- 
ment installed  for  the  East  Jersey  Water  Co., 
Little  Falls,  N.  J.    6  by  9  in.;  pp.  36. 

Water  Turbines. 

James  Leffel  &  Co.,  Springfield,  O. — 
Pamphlet  P  contains  an  illustrated  description 
of  water  turbines,  together  with  tables  giving 
much  valuable  data.  9  by  6  in.;  pp.  52.  Cata- 
logue O  treats  of  engines  and  boilers.  9  by  6 
in.;  pp.  52. 

Water  Wheel  Governors. 

Lombard-Replogle  Engineering  Co.,  Akron. 
— Folder  illustrating  and  describing  water  wheel 
governors.    6  by  9  in.;  pp.  4. 

Wire  Glass. 

Continuous  Glass  Press  Co.,  Philadelphia. 
— Catalogue  containing  illustrations,  with  brief 
descriptions,  of  many  styles  of  wire  glass.  6 
by  9  in.;  pp.  16. 

Wire  Lath. 

Clinton  Wire  Cloth  Co.,  Clinton,  Mass. — 
Cloth  bound  catalogue  containing  descriptions, 
specifications  and  applications  of  wire  lath.  6 
by  9  in.;  pp.  52- 

Woodworking  Machinery. 

Frank  Machinery  Co.,  Buffalo. — Catalogue 
illustrating  and  describing  woodworking  ma- 
chinery.   10  by  6J/2  in.;  pp.  96. 

Seneca  Falls  Mfg.  Co.,  Seneca  Falls,  N.  Y. 
— Catalogue  describing  foot,  hand  and  light 
power  woodworking  machinery.  9  by  6  in.; 
pp.  24.  Also  a  catalogue  treating  lathes  and 
accessories.  9  by  6  in.;  pp.  32. 
Wrenches. 

J.  H.  Williams  &  Co.,  Brooklyn. — Well- 
printed  catalogue  containing  an  illustrated  de- 
scription of  wrenches,  together  with  sizes  and 
prices.     5  by  yr/2  in.;  pp.  114. 


